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Abstract

Introduction: Paediatric bone marrow transplant is a high-risk treatment procedure 

for a number of life-threatening conditions. Siblings are frequently used as bone 

marrow donors but concerns have been raised about the ethics of this practice.

There have been reports of anxiety, depression and post-traumatic stress in sibling 

donors. Despite this, no longitudinal assessment of bone marrow donor siblings has 

been published.

Objective: To investigate the psychological impact of donating bone marrow in 

child donors, to explore the donor-recipient relationship and to identify child and 

family factors associated with psychological adjustment.

Study design: A longitudinal investigation of 40 families comprising, 26 donors, 31 

non-donors and 40 bone marrow recipients. Multi-method and multi-informant 

procedures were used. Assessment of outcome was by behavioural and emotional 

adjustment and change in adjustment a year after bone marrow transplant.

Results: Donors’ adjustment to the BMT process improved during the year 

following transplant. Measures of outcome indicated no evidence of gross psycho

pathology however analysis of the data identified child temperament, parental mental 

health, family communication and family support as particular risk factors. The role 

of donor does not appear to have afforded added risk or protection.

Poor health outcome in the recipient increased the risk of adjustment problems in 

donors and non-donors and appeared also to influence pro-social behaviour. No 

significant change in the donor-recipient relationship was observed but a positive 

relationship appeared to be a protective factor for donors. Adequate preparation, 

open and honest family communication and good parental adjustment moderated the 

effects of the main risk factors, except those relating to poor recipient health 

outcome.

Conclusions: Child donors of bone marrow are not necessarily at high risk of 

psychological adjustment problems. The results suggest that all siblings, donors and 

non-donors, may be vulnerable to certain risk factors. Some avenues for clinical 

intervention are discussed.
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Introduction

This thesis examines the impact of the bone marrow transplant (BMT) process on 

brothers and sisters of children who are bone marrow donors for their sibling. The 

impact on non-donor siblings is also explored together with the significance of the 

sibling and parent-child relationships in these families’ adjustment to the BMT 

process.

Paediatric BMT is an evolving medical treatment which has until recently had limited 

success and has generated little psychosocial interest. Revival of interest is a response 

to the greater medical success of BMT resulting in an increase in the breadth of its 

application, and more children surviving the treatment and living with the 

consequences of it. Interest has also been stirred by moral and ethical questions 

relating to the use of live children and babies as donors.

Reviewing the BMT literature, there is concern that children undergoing BMT and 

their siblings are at risk of behavioural and emotional problems. Prolonged anxiety, 

depression and post-traumatic stress have also been identified in parents. Impact on 

the family is exacerbated by the ‘kill or cure’ nature of the treatment, the requirement 

of isolation and separation of family members, and often a change in parental roles 

during the transplant period. Much of this observed impact however may not be 

specific to this treatment or the diseases it cures and must therefore be placed within 

the context of chronic and life-threatening illness in general.
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What is unique to bone marrow transplant is the use of children as bone marrow 

donors for their siblings. In kidney transplant, another area of transplant that uses live 

family donors, positive and negative effects have been reported. Changes in 

relationship between donor and recipient (typically parent and child) have also been 

observed.

Structure of The first section of the thesis is the Literature Review. Chapter 1 describes the
the thesis

process of bone marrow transplant and reviews the psychological literature associated 

with it. The review is then extended in Chapter 2 to discuss the influence of 

paediatric chronic and life threatening illness on siblings, parents and families in 

general. This discussion draws on a wealth of published literature but will emphasise 

specifically substantive findings relating to sibling adaptation in paediatric illness.

A main interest is the implication of a child being a bone marrow donor, not only on 

individual development but also on the donor’s developing relationship with the bone 

marrow recipient and other family members. A discussion of the development of 

sibling relationships under normal and stressful circumstances therefore forms the 

third chapter of the literature review which concludes with Chapter 4 and the 

consideration of the psychological and ethical issues relating to bone marrow and 

organ donation.
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Search Strategy order to identify articles that reported on the primary focus of this study, that is 

child bone marrow donors, searches were conducted using the Psychlit, Medline and 

BIDS electronic databases and, latterly. Pub Med. Search keywords included 

combinations of “child*”, “paediatric”, “pediatric” “bone marrow transplant”, “donor” 

and “psych*”. Empirical and descriptive articles were included. The paucity of 

relevant articles resulted in no requirement to limit the search by date of publication. 

The list of literature was then expanded through inspection of the reference lists of the 

identified relevant articles. Personal communication was estabhshed with authors of 

two key papers, this elicited further discussion of the literature and other relevant 

published and unpublished material.

Additional references of articles included in Chapter 1 and Chapter 4 were obtained 

through expansion of the number of keywords to include ‘adult as well as child 

donors’, ‘solid organ as well as bone marrow transplant’ and ‘recipients as well as 

donors’.

Similar strategies were conducted to search the Uterature for Chapter 2 and Chapter 

3. Keywords and phrases for chapter 2 included “sibling”, “child*”, “chronic illness”, 

“family” and “psych*”. For chapter 3, “sibling relationship” , “child*” and “chronic 

illness”. Empirical and methodological articles were included but restricted to only 

the previous 10 years. Cross-referencing o f the reference lists fi*om these papers 

identified older seminal articles. Professor Judy Dunn was especially helpfiil in 

deciding on the most relevant articles for inclusion in these chapters.
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Review of the Literature 

Chapter 1

Principles and Procedures of Paediatric Bone Marrow Transplant

Introduction This chapter describes the medical process of BMT and raises psychological issues 

that have appeared in the literature over the last 25 years. It is important to note 

however that the ‘technology’ behind BMT has advanced dramatically in recent 

years and some of the physical and psychological risks associated with early BMT 

may no longer be applicable. Recent published literature on these issues is lacking, 

consequently, unless otherwise referenced, much of the psycho-social context in this 

Chapter is drawn from my clinical experience, of 7 years working on a BMT unit, 

and communication with the BMT team and ward staff at the centre where this study 

was carried out. Other psycho-social professionals working in the area have also 

been consulted; most specifically, Carien Pot-Mees, (Clinical Psychologist, 

Hammersmith Hospital, London) and Wendy Shama (Social Worker, Toronto 

Children’s Hospital, Canada).

Only a ‘snapshot’ of the medical process can be provided here and the description 

that follows explains the process and the management as applied to the children who 

participated in this study. It is likely there will be variations between centres.

Further medical information can be found in Barrett and Treleaven (1998) and 

Appendix 1 contains excerpts from a photo diary (subsequently printed as a
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preparation booklet) which describes the BMT experience from the perspective of a 

child patient who was also a study participant.

A further important point concerns the variation between centres. The description of 

the procedure and clinical management described here reflects the practice at the 

centre where this study was carried out. It must recognised however that variations 

do exist and these may influence psychological outcome.

Description of Bone Marrow Transplant (BMT) is an aggressive, high risk but potentially curative,
BMT

treatment procedure for over 40 childhood diseases and disorders involving a stem 

cell defect in the blood and/or non-functioning bone marrow.

The procedure involves the complete removal of a child’s haemapoetic system (using 

highly toxic doses of chemotherapy) and its replacement by normal progenitor blood 

cells from the bone marrow of a suitably matched living donor. If successful, these 

donor cells will then grow within their recipient providing a new and healthy 

haemapoetic system for that child. Once established, it will require no further 

medical or pharmacological intervention to support its acceptance by the recipient 

and in this way differs from other organ transplants which need continued support in 

order to prevent rejection.

There are however considerable risks associated with the BMT procedure and for 

this reason, BMT is considered only in cases of life threatening illness where no
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alternative treatment is available or appropriate (Chessells, 1995). The psychological 

burden imposed by BMT thus relates not only to aspects of the procedure itself, but 

also to the traumatic plight of knowing there would be certain death (at some stage) 

without BMT, yet the life-saving treatment itself may actually foreshorten the child’s 

life. In addition, where a brother or sister is a compatible bone-marrow match, a 

healthy child is also placed at risk. Though a very small risk\ it can be perceived by 

the family as a serious potential threat to life (Wiley, Lindamood and PfefiFerbaum- 

Levine, 1984).

Objectives of Bone marrow is most commonly transplanted to:
BMT

i) cure disease in which there are life-threatening abnormalities in the red blood 

cells, white blood cells or platelets.

ii) provide enzymes missing in patients suffering from metabolic storage diseases.

iii) provide supportive care (‘rescue’) for patients with various types of cancer 

requiring highly toxic doses of chemotherapy or radiation treatments which would 

otherwise destroy the recipient’s bone marrow.

Disease Types of disease suitable for BMT may be acquired or genetic and fall into four main
conditions

suitable for categories of which examples are given below:
BMT

Malignancies: Leukaemias, Neuroblastoma, Solid tumours, Hodgkin’s/non- 

Hodgkin’s Lymphoma, Monosomy 7 syndrome.

'The risk of death under general anaesthetic in all children is about 1 in 250,000. More common 
problems are pain (1 in 3), nausea and vomiting (1 in 5), sore throat (1 in 10) and headache (1 in 
10). Disability after general anaesthetic, due to hypoxic brain injury, is very rare (about the same as 
death), [source Colin Dryden, Consultant Paediatric Anaesthetist, Royal Liverpool Children’s 
Hospital, personal communication]
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Haematological disorders: Severe aplastic anaemia, beta thalassaemia major, sickle 

cell anaemia, Fanconi’s anaemia, congenital neutropaenia.

Congenital immunodeficiencies: Severe combined immunodeficiency, Wiskott- 

Aldrich syndrome.

Metabolic disease: Hurler’s disease. Hunter’s disease, Gaucher’s disease, 

adrenoleukodystrophy.

Miscellaneous: Osteopetrosis.

Types of There are two main types of BMT, these refer to the relationship between the donor
BMT

marrow and recipient:

Autologous: Where the patients receive their own cryopreserved bone marrow or 

peripheral stem cells. This is typically a ‘rescue’ procedure to allow maximum 

chemotherapy treatment of disease where such chemotherapy is bone marrow toxic 

but the bone marrow itself is not defective or malignant.

Allogeneic: Where the bone marrow is either fi*om a related or unrelated donor 

source.

i) Syngeneic - genetically identical, i.e. identical twins.

ii) Matched sibling -donor and recipient are genetically dissimilar, but have 

genetically identical human leukocyte antigen (HLA) genes.

iii) Haploidentical - from a parent that shares only one HLA haplotype with the child.

iv) Matched unrelated - donor and recipient are HLA phenotypically matched

v) Mis-matched - related or unrelated source where major antigens are not all 

matched. A more risky transplant, normally no more than a one antigen mis

match would be considered.
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vi) Umbilical cord (UCBT) - a more recent type of allogeneic transplant includes 

umbilical cord transplants where immune progenitor cells are taken from umbilical 

cord blood (Armitage, Warwick, Fehily, Navarrette and Contreras, 1999).

Timing The type and timing of the BMT and the amount of chemotherapy conditioning 

required depends on the underlying disease. Children with genetic disorders, for 

example, may present at a very young age, with the disease sometimes being 

identified in utero. Most of these children, if well enough, will receive their 

transplant as soon as possible after diagnosis and a suitable donor is found. If 

already immune deficient, they may require little or no ‘conditioning’, the use of 

specific chemotherapy to remove T-Cells from the recipients bone marrow and 

prepare or ‘condition’ the recipient marrow for the donor cells. Children with 

haematological conditions such as severe aplastic anaemia may present at any age 

but will need to be transplanted soon after diagnosis and often with full conditioning. 

In diseases such as leukaemia, the children may have seen many years of 

chemotherapy and radiation treatment and illness prior to coming for BMT, in yet 

other conditions BMT may be deferred pending development of the disease, but 

given before irreversible damage by the disease can take place.

Stages of the BMT consists of three main phases; pre-transplant, transplant and post-transplant.
BMT

process Children and their families face different psycho-social issues as they progress

through each phase. Fig. 1.1 illustrates these stages, generally these will be broadly
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the same across all centres although variability will exists in the length of time at 

each stage, the hospital environment, isolation conditions and restrictions and return 

to home management (some centres offer a ‘step-down’ procedure in independent 

hospital accommodation between the hospital ward and home).

BMT

Selection of the Isolation Recovery at home
patient and donor Conditioning regime Regeneration Start normal life

Tissue typing and Immunosuppression, Growth of marrow. Immuno-depressed. Immune
MLC / unrelated Cyclophosphamide and Complications: Continued risk of reconstitution.
donor search if no total body irradiation - infection infection and GvHD Risk of:
related match. (tbi) if  required. - rejection of graft

- acute GvHD^
- relapse
- late rejection of

Preparation of donor Isolation starts - death due to BMT 
procedure

Isolation continues 
until neutrophil

graft
- late onset / chronic 

GvHD
- late effcects

1 1 1 1

count o f 1/

1 1 1 1 1 1
2+ weeks depending on 
donor match and 
availability 
1

1 -2 weeks

1

4 - 8  weeks 3 - 9 months 9 months 

1

- 5 years

Home / hospital Hospital Home

Fig. 1.1 Stages of Bone Marrow Transplant (updated from Pot-Mees, 1989)

Donor The role of the donor in BMT is to provide bone marrow^ . This requires a general
selection and
the pre-BMT anaesthetic, an overnight stay in hospital and extraction (harvest) of bone marrow.

phase
usually from the pelvic bone. Occasionally peripheral blood stem cells may also be 

taken through a process known as leukopheresis. The donation itself carries minimal

 ̂GvHD or Graft versus Host Disease, is where cells in the donor bone marrow recognise the 
recipient host as a ‘foreign body’ and start to attack it. GvHD is potentially fatal and needs to be 
controlled, although it also has an anti-leukaemic effect. There is no risk of GVHD in autologous 
transplants.
^For certain diseases an autologous BMT is performed and no donor is required.
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physical risk to the donor (see footnote though there have been rare reports of 

prolonged pain and discomfort at the harvest site. Siblings, if well matched, offer the 

greatest chance of engraftment"  ̂of the donated marrow and the least risk of post

transplant graft versus host disease (GvHD - see earlier footnote^). For this reason, 

an HLA-matched donor sibling is the optimal donor for most diseases and siblings 

are therefore the first stage of the donor search process. Approximately 30% of all 

paediatric BMT’s are fi'om a donor sibling.

All family members are HLA tissue typed for 6 major and 12 minor blood antigens 

on approximately 3 Omis blood taken peripherally. A 25% chance exists that a sibling 

will be a perfect match (matching all 6 major antigens). If an HLA-matched sibling 

is not available other sources of bone marrow or stem cells are investigated including 

partially matched family members, unrelated volunteer donors and umbilical cord 

blood. These procedures may carry greater risk of complications and GvHD though 

arguably a greater anti-leukaemic effect (Abramovitz and Senner, 1995).

Where a sibling is a match, only consent fi'om parents is needed for the sibling to 

donate marrow, although good practice would, depending on sibling age, seek 

consent or at least views of the sibling (Veys, personal communication; Alderson and 

Montgomery, 1996). If a sibling were to refuse to donate the management and 

process of decision making is not clear. Under UK medical law the use of children 

as bone marrow donors is a controversial matter (Delany, 1996; Month, 1996).

Engraftment relates to the degree to which the donor marrow successfully takes over the recipient 
bone marrow. 100% engraftment would be the most successful and the aim of BMT.
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Still more controversial is the premeditated conception of a child for the purpose of 

being a bone marrow match for an older sibling (Delany, 1996; Alby, 1992; Zucker,

1992; Guardian Newspaper, 4,5,6.10.2000). Concerns about the needs and 

suitability of child donor siblings have been reported (Shama, 1998; Packman et al., 

1997; Weisz and Robbennolt, 1996; Soanes and Bennett-Rees, 1996; Eiser, 1993; 

Pujol et al., 1993; Kinrade, 1987; Wiley, Lindamood and Pfefiferbaum-Levine, 1984; 

Levine, 1975), though never prospectively investigated. The ethics, legalities and 

psychological outcomes relating to child bone marrow donors have become highly 

topical and these, are presented in greater detail in chapter 4.

Other pre- Preparation for BMT involves consideration of a number of medical, psychological
BMT

considerations and practical factors other than donor identification. Medically, the patient should 

be in optimal physical condition and frequent out-patient visits may be necessary to 

evaluate the fimctioning of vital organs, condition of teeth and the progression of 

disease. The need, in BMT, for frequent venous access means also the need for 

insertion of a double lumen central venous access line (Hickman catheter, see 

Appendix 1). In addition psychological state and readiness for BMT is considered 

important in some centres, though subjective clinical opinion rather objective 

published ‘evidence’ guides this assessment.

The procedure not only carries the immediate risks of rejection, GvHD, infection and 

organ failure due to the toxic effects of the chemotherapy, but also delayed 

complications and later risks of relapse (Boulad, Sands and Sklar, 1998; Kolb and

34



Poetscherc, 1997; Buchsel, Leum and Randolf, 1996; Schaeffer and Beelen, 1996), 

infertility and endocrine effects (Legault and Bonny, 1999; Leiper and Lwin, 1998; 

Cohen et al, 1998), poor growth (Cohen et al., 1999a; Cohen et a l, 1999b;), 

secondary malignancies (Kolb et al., 1999; Kubota et al., 1998; Socie and Kolb, 

1997), neurological and cognitive deficits (Rogers, Lwin, Fairbanks, Gerritsen and 

Caspar, (in press); Phipps, Dunavant, Srivastava, Bowman and Mulhem, 2000; 

Kramer, Crittenden, DeSantes and Cowan, 1997; Cool, 1996; Pot-Mees, 1989). All 

of these should be discussed with the parents, and ideally patients where age 

appropriate, prior to consent being given for BM T\

The donor, related or unrelated, should be in good health, psychologically ready to 

undergo harvesting of his/her marrow and understand the implications of the 

donation (Gordon-Box - Anthony Nolan Trust Policy, personal communication). 

With younger, related donors, age appropriate preparation is considered good 

clinical practice (Soanes and Bennett-Rees, 1996). Theoretically there is no lower 

age limit when sibling donors are used although in practice few donors are under the 

age of 6 months.

Hospitalisation The standard BMT procedure requires a hospital stay of 6-8 weeks, sometimes 
and the BMT

phase longer. In the centre where this study was carried out, at least one parent is required 

to stay with the patient throughout the hospital period and practical arrangements

 ̂Clinical practice regarding preparation my vary between different centres, these comments reflect 
the practice at the centre where this study was carried out.
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must therefore be made with respect to employment and care of the other children in 

the family.

Once hospitalised, the child begins a ‘conditioning’ period, at which time he or she 

receives high doses chemotherapy alone or (for some malignant diseases) in 

combination with total body irradiation (tbi). The conditioning regimen can range 

from 4 to 12 days depending on the disease and specific treatment protocol. The 

goal of conditioning is to:

i) immuno-suppress the patient enough to prevent rejection of the donor bone- 

marrow cells,

ii) kill any cancer cells present in the patient’s bone-marrow,

iii) create physical space in the patient’s bone-marrow to allow the donor marrow to 

grow,

iv) to balance the need to immuno-suppress while minimising the effect of toxic 

chemotherapeutic agents.

The donor is hospitalised one day before BMT and can normally be discharged the 

following day depending on the degree of post-operative discomfort. The bone 

marrow is obtained in the operating theatre under general anaesthetic by aseptic 

aspirations from multiple sites (50 - 100) along the back and/or front of the pelvis. 

The harvested marrow is filtered to remove bone particles and fat and may be 

subjected to further laboratory processing, such as T-cell depletion, before being 

infused, via the Hickman line, into the patient. The donor bone-marrow is generally
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regenerated quickly and to date no chronic or fatal complications have been reported 

among child donors.

Once the bone-marrow has been infiised into the patient, it will take on average 

between 10 to 30 days for the new bone-marrow to begin to fimction. During this 

period, the recipient can feel extremely unwell and in considerable pain, the latter 

primarily due to mucositis: the breakdown and inflammation of the oral, 

oesophageal and gut lining. Patients may be given self-infusion morphine pumps, by 

which they can self-administer morphine when the pain becomes too great. Nausea, 

reduced appetite and oral pain often contribute to insufficient fluid and nutriment 

intake resulting in the need to ‘feed’ the patient intravenously (TPN). Another 

immediate effect of treatment is loss of hair, this can be a cause of considerable 

anticipatory distress in patients.

Other During this hospital period patients are a great risk of infection and must remain in
considerations

during the conditions of strict isolation until their blood neutrophil count returns. At the unit
hospital phase

where this study was carried out, isolation requires that patients do not leave their 

cubicle during this period. En suite facilities enable privacy and independence for the 

child. Parents and one other named adult may be with the child during the day and 

ward staff, the play specialist and teacher may also enter the cubicle. One parent can 

stay overnight in the child’s cubicle. Brothers, sisters and friends are not allowed 

physical contact with the patient although each cubicle contains a telephone and
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intercom system via which verbal communication can be maintained. A large 

window onto a central corridor allows visual contact.

It is important to stress that isolation practices vary considerably between units.

Some centres operate laminar air-flow canopies above the patient’s bed, thereby 

limiting the child’s movement to a small restricted area around the bed and requiring 

all toilet and bathing needs to be carried out in this area. Variations also exist in the 

use of gowns, gloves, hats and masks for parents and staff and the amount of 

physical, particularly intimate, contact that is allowed. It is known, for example, that 

some units restrict parents kissing their child. Isolation conditions undoubtedly 

extends a strong psychological impact on the child and parent-child relationship and 

it is possible that variations in this practice may contribute to variations in adjustment 

post-BMT.

Initially all medications are given intravenously and adherence to treatment is not 

usually a problem. However, before the child can be discharged home, medication 

must be oral and the child must be eating and drinking well. Psychological problems, 

particularly associated with eating, can often emerge during this stage and may delay 

discharge home (Pot-Mees, 1989; Pot-Mees and Zeitlin, 1987).

In addition, dramatic changes in physical condition and appearance, consequent to 

chemotherapy are reported to have psychological concomitants. Loss of hair, loss of 

weight, Cushingoid features due to the use of steroids, gastrointestinal problems can 

give the child and others, negative feelings regarding the his or her body. For the
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child this can cause feelings of indignity (Patenaude et al., 1979) and loss of self 

esteem (Phipps and Mulhem, 1995; Newman, 1984). For others, this may result in a 

withdrawal of peer group contact and poor social functioning (Vannatta et al., 1998; 

Phipps and Mulhem, 1995; Pot-Mees, 1989). For siblings, there may be confiision 

about the hospital and treatment process, and if a donor - their role, given that 

patient typically returns home far more visibly unwell and emotionally unsettled than 

when they were admitted. (Freund and Siegel, 1986; Wiley, Lindamood and 

PfefFerbaum-Levine, 1984).

Post-BM T When the patient is discharged home, he/she will remain severely immuno-
phase and

going home suppressed for 6 to 12 months after transplant. A fiirther period of social isolation 

and reduced contact with other children is required to protect the patient from 

infection until his/her immune system is sufficiently competent. It is not unusual for 

school age children to miss 2, or even 3, school terms. Patients are required to 

retum for weekly out-patient appointments, these reduce in frequency according to 

health and medication demands and engraftment status. The risk of infection, 

rejection, relapse and late onset GvHD remain high.

Even if successfiil in terms of survival and disease inhibition, long-term late effects 

are common, most typically as a result of radiation treatment and cyclophosphamide. 

Such effects may only begin to emerge several years after BMT or, as in the case of 

infertility, may only have an impact at a later stage in the patient’s life.
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Psycho-social Many of the psycho-social effects of BMT on the patient and family can be
aspects

understood in terms of the impact of life-threatening illness, hospitalisation, pain, 

illness and treatment induced disability and disfigurement and fear of death, all 

outlined in the next chapter. However, there are aspects of the BMT process which 

suggest perhaps more unique risk factors and which have been consistently described 

in the literature over the last 25 years. In particular, stresses associated with 

isolation and consequent over-dependency on parents and regressive behaviour have 

been reported (Popkin and Moldow, 1977; Popkin et al., 1977; Brown and KeUy, 

1976). Also characteristic of BMT is the enforced long-term separation of family 

members, enduring physical and emotional changes in the recipient, restrictions on 

the family’s social contacts and, uniquely, the use of a brother or sister of the patient 

as a live donor. Potential effects on the non-donor must also be considered, they too 

will have been tissue-typed and found to be ‘not suitable’ or possibly a match but not 

chosen (Freund and Siegel, 1986; Wiley, Lindamood and Pfefferbaum-Levine,

1984).

The relative rarity of this treatment procedure has meant that the early psychological 

literature has been largely descriptive in nature, drawing anecdotally fi’om clinical 

experience. All highlight the impact on the family in addition to the patient and the 

need for psychological intervention and further empirical investigation.

Psychological Gardener et al (1977) presents one of the first attempts of systematic study of
effects on the

recipient children undergoing BMT. Seven families participated, of which only five children
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received their full assessment battery of interview, standardised cognitive assessment 

and psychoanalytic assessment. The findings are reported wholly descriptively, 

observing that anxiety, fear of death, anger, regression, dependence and lack of co

operation were common in children.

Isolation is most commonly cited as a major predictor of psychological distress in the 

child patient. However, there are different views about the effects of strict isolation 

and clearly the relaxing of some of the isolation precautions over recent years will 

undermine some of the early findings on the psychological effects of this stage of 

BMT. Consistently reported in the literature are psychological reactions in both 

children and adults undergoing BMT which include anxiety, depression, extreme 

dependence, inhibition of motor activity, sleep disturbance and change in play 

(Dunleavey, 1996; Kuntz et al., 1996; Molassiotis, 1995; Kamphuis, 1979; 

Kutsanellou-Meyer and Christ, 1978; Kellerman et al., 1977; Simons et al., 1973; 

Kohle et al, 1971). Kamphuis (1979) reported the reactions of 15 BMT children 

during their time in isolation. He observed during the first 3 weeks a rapid 

adaptation to the isolation situation and in general co-operative behaviour. This 

changed later on to a strong conditioning to isolation routines, preoccupation with 

cleanliness and increased emotional lability. Fears of entrapment and claustrophobia 

have also been described (Patenaude et al., 1979).

Conversely, Gordon, (1975), Freedman et al., (1976) and Drotar, Stem and Polmar, 

(1976) in a single case report, conclude fi'om their observations that long term 

isolation does not necessarily result in developmental and behavioural difficulties.
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Long-term A landmark, prospective, longitudinal investigation into the psycho-social effects of
outcome

BMT in children, Pot-Mees (1989), evaluated 75 children aged 3 months to 16 years 

from Westminster Children’s Hospital, London and compared them with 75 children 

undergoing open heart surgery and 75 ‘normal’ children matched for age, sex, SEG 

and IQ level. A sub-group of these children, comprising children over the age of 5 

years (BMT = 26, Cardiac = 27, Normal = 25) were subsequently followed up 6 

months and 12 months after transplant.

Pot-Mees found high levels of psychological disturbance in the BMT patients as 

indicated by an increase in behaviour problems, emotional detachment, temper 

tantrums and eating difficulties 6 months after BMT. Many of these problems had 

improved by one year and 80% of the BMT group had integrated back into normal 

life. However, behavioural disturbance, anxiety and depressive symptomatolgy and 

academic difficulties remained at higher levels that the normal comparison group and 

the cardiac group. At 12 months after BMT, 40% of the BMT group were 

exhibiting behavioural disturbance as measured by the Rutter A scale. This 

compared with 20% of the cardiac group and 14% of the normal group. Levels of 

the behavioural disturbance before BMT were 15%, 25% and 14% respectively.

The prevalence of learning difficulties (using the British Abilities Scales) also 

increased over this period, 37% to 42% for the BMT groups, significantly higher 

than the 10% rate among the normal group and 15% among the cardiac group.

There was however a slight improvement in the IQ among the BMT group 12 

months after BMT.
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Pot-Mees summarises her findings by stating that her results “indicate the BMT 

procedure itself had potentially harmful psychological effects”. Particular stressors 

identified were: transition of children fi'om sick to healthy role, adjustment problems 

in parents and/or siblings, a lengthy continuous period of isolation, observed 

emotional physical differences with peers, uncertainties about future treatment and 

outcome and general difSculties in adaptation.

More recently, Phipps et al., (1995) have reported preliminary results on a 

longitudinal study which replicates, in part, Pot-Mees's 1989 research. Sixty-four 

paediatric patients have been evaluated for IQ, academic achievement, social 

competence, self esteem and behaviour problems. Preliminary follow-up results on 

25 of these children are reported in this publication. Thus far, cognitive deficits 

(fi'om baseline) have not been noted however, significant declines are reported in 

social competency, self esteem and general well-being.

Other difficulties in long term adjustment have been reported by Stuber et al., (1991) 

in a small (N=6), longitudinal study which found evidence of post traumatic stress 

disorder (PTSD) in survivors of BMT. At initial assessment only one child exhibited 

any PTSD symptomatology as measured by interview with the PTSD Reaction Index 

and Play Performance Scale. Three months after discharge scores of all six children 

were in the ‘mild to moderate’ symptom range and all but one child remained in this 

category at 12 months post-BMT vsfith three of these children meeting DSM-II-R 

criteria for PTSD diagnosis. Re-experiencing of events and avoidance were the most 

pronounced PTSD symptoms in this group. However, although these findings are
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interesting, the small sample size, lack of comparison or control coupled with 

heterogeneity of illness and BMT experience mitigate over-generalisation of these 

results.

Vannatta et al., (1998) have addressed outcome from the perspective of social 

fimctioning following bone marrow transplant. This is a well-designed study of 

forty-eight BMT survivors compared with forty-eight non-chronically ill, same 

classroom, same gender peers. Informants were the children themselves, teachers 

and peers. BMT survivors were described by peers, though not by teacher or self- 

report, as more socially isolated, more withdrawn, less physically attractive and less 

athletically skilled than comparison peers. These latter appearance attributes and the 

use of tbi (total body irradiation) during BMT were found to mediate social 

difficulties and social acceptance. The authors also suggest that their findings reflect 

chronic problems rather than short-term difficulties.

An intriguing question arising from this latter study, is the role of sibling 

relationships and family processes in compensating for social difficulties in the BMT 

recipient. Phipps and Mulhem (1995) suggest family fimctioning contributes 

significantly to the adaptation of children following BMT.

Impact on Patenaude et al. (1979) describes BMT as a crisis that “severely taxes the family’s
other family

members coping abilities”. Post-traumatic stress responses have been documented in parents 

of children who have undergone BMT (Heiney, Neuberg, Myers and Bergman,
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1994). Dermatis and Lesko, (1990), in a study of 46 mothers and 15 fathers, 

identified “significant psychological distress of a generalised nature” in 47% of 

fathers and 60% of mothers at the time of consenting to BMT for their child and 

Gardener et al. (1997) also observed specific reactions in the parents, noting high 

levels of anxiety and distress, feelings of guilt and misgivings when witnessing the 

treatment of their child and seeking support from other parents in the hospital in 

preference to their own social network and extended family. Although the effect on 

siblings was not directly addressed, there was clear implication that the impact of 

BMT extends beyond the patient to the parents and wider family system.

The impact on the siblings (donors and non-donors) can be more clearly understood 

when considering the practical limitations and demands on the family undergoing 

BMT. Firstly the donor selection procedure involves all family members, siblings 

may, or may not be a match, either outcome may have psychological implications on 

any or all siblings. It is possible also that more than one sibling may be a suitable 

match and then fiirther choices have to be made. The identification of a sibling 

donor includes and involves that sibling in the BMT process but equally can exclude 

any other sibling in the family with a consequent impact on family dynamics and 

sibling relationships (Freund and Siegel, 1986; Wiley, Lindamood and Pfefferbaum- 

Levine, 1984). These issues are discussed in more detail in chapter 4 of this thesis.

Steps to reduce psychological adversity in the recipient, such as requiring at least 

one parent to be present are laudable, but this means siblings necessarily experience 

separation from at least one parent. This requirement can lead to role changes
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within the family, financial hardship, parental emotional and physical exhaustion and 

isolation from parental social support structures (Drotar et al, 1976, Heiney et al, 

1994). Stress and mental health problems in parents are reported (Dermatis and 

Lesko, 1990). Thus the family milieu in which siblings are trying to adjust may lack 

stability, consistency and predictability.

Pot-Mees and Zeitlin (1987), found that one-third of the siblings of the recipients in 

the main longitudinal study (Pot-Mees, 1989), were at risk for the development of 

behavioural problems during the hospitalisation period. They also reported that new 

behaviour problems occurred more fi*equently among sibling donors than among 

other siblings. Siblings however, were not included in the main study and no 

systematic follow-up data was available on them.

It is clear fi'om clinical descriptions that the difficulty for siblings, and the family 

generally, is not confined to the hospital period. The discharge fi'om hospital, far 

fi'om being a time for relaxation and consolidation, requires further readjustment and 

adds additional pressures and burdens on the parents to maintain the health of the 

recipient (Lwin, 1998; Heiney, Neuberg, Myers and Bergman, 1994; Freund and 

Siegel, 1986). This stage is marked by further role changes and is associated with 

fear of contamination and cross infection and resulting isolation of the whole family 

(Artinian, 1982). Sibling social lives and family activities can be severely curtailed.
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Summary b MT is a high risk procedure involving near lethal doses of chemotherapy and

requiring replacement bone marrow from a hving, matched donor. This procedure is 

now used in the treatment of over 40 disease conditions of defective or non- 

functioning bone marrow. As siblings offer the best chance of bone marrow match, 

all biological siblings in the patient’s family are tissue typed to test for their 

suitabihty as a donor. Approximately 30% of all paediatric BMT’s are from a donor 

sibling.

Families embarking on bone marrow transplant are confronted by several possible 

outcomes to their decisions. Without BMT the patient’s death is a certainty, with 

BMT, the patient may be cured but is placed at immediate risk of infection and Graft 

versus Host Disease and remains at long term risk of the above as well as relapse of 

original disease, major organ failure (particularly liver and/or heart), later secondary 

tumours, cognitive deficits, infertihty and poor physical growth due to treatment 

induced endocrine disturbance. The first five of these may prove fatal.

Depending on the nature of the original disease, for children surviving the transplant 

procedure there will be a 40% - 90% chance of continued remission and life long 

cure.

In reviewing the literature it seems that a flurry of interest in paediatric BMT 

occurred in the 1970’s and 1980’s. Little has been published since, despite rapidly 

evolving medical procedures in BMT and this treatment being used for an ever 

increasing number of diseases. It may be that a group such as child BMT patients
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and their donor siblings are an ‘unattractive’ research population because of the 

methodological problems they pose for researchers, necessarily small sample sizes, 

heterogeneity of disease characteristics, demography and medical protocol and 

practice. However, the psychological needs of this population are clearly evident 

from clinical report. In addition, the legal and ethical positions need to be clarified. 

Of the available literature on the psycho-social impact of BMT, much is based on 

clinical description. Research studies that have been published suffer from small 

samples sizes often with no comparison or control groups. Few longitudinal 

investigations have been carried out. Most authors however, point to findings of 

behavioural, psychological, social and cognitive impairment in recipients following 

BMT, which may improve with time from transplant. Good adjustment and positive 

effect however are also possible.

There is consistent reporting of family adjustment problems and parental stress 

consequent to the demands of BMT and aftercare. Attention has also been paid to 

the needs of siblings, particularly donors, although this has received little empirical 

interest. Only one systematic investigation of donor and non-donor siblings could be 

identified.

Given that bone marrow transplant is a treatment modality for many life-threatening 

disease conditions, a starting point to facilitate understanding of some of the issues 

for child bone marrow donors is the exploration of the literature relating to siblings 

across the spectrum of paediatric illness rather than just within BMT.

48



Chapter 2

Siblings and paediatric life-threatening illness

Introduction Chronic diseases in children are characterised by their long duration, their threat to 

life and their challenge to the emotions and coping resources of families where a 

child is thus affected. At any one time, some 10-15% of children under 16 years of 

age have a chronic disease' (Eiser, 1993; Weiland, Pless & Roughmann, 1992; Office 

for National Statistics, 2000). Enormous strides have been made in the treatment of 

children with chronic physical conditions such that previously fatal conditions can 

now be medically managed, offering such children the chance for increased survival 

and sometimes cure. With this improvement in life status, issues of quality of life 

have become salient. Simply surviving a chronic physical condition is no longer 

sufficient: the psychosocial functioning of these children and their families who are 

so integrally involved in their care, has rightly become a matter of concern.

Theoretical The investigation of the psychological adjustment of siblings living with a child who
background

has a chronic illness has tended to parallel the methodologies seen in the 

investigation of the adjustment of the ill child to his or her illness and treatment. 

(See Bradford, 1997 for an overview of theoretical models of adjustment in chronic 

childhood illness).

' The most common definition of chronic disease is that of an illness or disability that lasts longer 
than 3 months (Wilder, 1972). The definition of life-threatening illness requires an expectation 
that the disease will foreshorten life.
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Two main theoretical perspectives typically adopted by psychological researchers are 

that of the medical model, a disease-specific approach which looks at the demands 

and consequences of specific conditions, and the “non-categorical” approach which 

takes an overall perspective and stresses the commonalties in the psychosocial 

ramifications that hold across different conditions (Pless and Pinkerton 1975, Stein 

and Jessop 1982, Vami and Wallander 1988). Research into risk and resilience 

associated with childhood illness that is based on this non-categorical fi*amework 

identifies the presence of chronic illness as a significant stressor which increases the 

demand for adaptation and coping for all family members and family functioning in 

general (Pless and Stein, 1996).

A number of theories identify why healthy siblings might show psychological 

reactions. One is that parents inevitably focus their energies and attentions on the 

affected child and as a consequence other children in the family have to cope with 

their parents being less available, both emotionally and practically. Sibling 

adjustment and development is affected by actual or perceived ‘neglect’, differential 

treatment, separation and isolation from activities and experiences that might 

enhance development but are restricted because of the conditions of the illness 

(Bradford, 1997; Riser, 1993).

Other hypotheses stem from family role theory which suggests that members of a 

family develop behaviours and reciprocal relationships that reflect a specific position 

or role status within the family, this serves to maintain a common culture that 

provides for the physical, cognitive, emotional and social development of all its
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members (Duvall, 1977). The demands of a chronically child cause family and 

individual disruptions (Jessop and Stein, 1989) which may require the reorganisation 

of family roles and activities and a subordination of family goals and values. Since 

family roles are reciprocal, alteration in one role implies the impact on and potential 

alteration in related roles (Friedman, 1992; Bell, 1966; Hill, 1965) The kind of 

adaptation the family achieves may affect the siblings’ and parents’ personal and 

social development, clearly the chronically ill child’s development and adjustment 

may be affected as well (Hobbs and Perrin, 1985; Jessop and Stein, 1989).

The Family Adjustment and Adaptation Response model of McCubbin and Patterson 

(1983) and Patterson (1989) combines this interactive family perspective with stress 

theory to suggest that families facing a major stressor such as chronic illness, use and 

redirect their resources and coping capabilities to meet the demands of the disorder. 

The meaning that families (and individual members) ascribe to these demands and 

capabilities is seen as a critical mediating factor in determining family adjustment and 

adaptation.

Carpenter and Sabler (1991) have addressed specifically the issue of sibling 

adaptation, again fi-om the basis of a family systems theory. Their model, (see Fig. 

2.1) identifies specific sibling and family factors that, alone, or in combination, are 

likely to influence sibling adjustment to chronic illness. The impact of this is 

portrayed as allowing for not only the emergence of deficits but also the possibility 

of positive self-extension.
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In this model the family system, which comprises parent and child subsystems, is 

seen to exist as part of a larger community system containing a network of family 

and social ties. Each family system has a characteristic of functioning that can be 

viewed along a continuum of adaptation (highly adaptive to maladaptive) depending 

on existing demands, individual perceptions of the family, self and life circumstances 

and the repertoire of coping resources (psychological, interpersonal, community and 

material). When faced with a crisis event (e.g. a child family member being 

diagnosed with cancer), there are additional demands placed on the family (e.g. 

frequent visits to hospital). In addition each individual develops certain perceptions 

of the impact of the disease on the family and its members that may be idiosyncratic 

to the individual, or shared collectively by all family members. Adaptation to crisis is 

a function of the manner in which a family uses new and existing resources to deal 

with the added physical and emotional demands imposed by the stress (reality 

burden) and handle the differing perceptions of each family member of how stress 

has affected him or her (intrapsychic burden).
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Fig 2.1 Family Systems model for conceptualising sibling adaptation to chronic illness: Carpenter 

and Sahler 1991, adapted from J. McCubbin and J.M. Patterson 1983]
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This model, like McCubbin and Patterson’s is useful in its attempt to draw together 

systemic and transactional stress theories. It is limited however, in its representation 

of both the developmental process underlying adaptation and the reciprocal 

influences of the “crisis event” and the “adaptation” on relationships within the 

family system.

Furthermore, chronic childhood illness can rarely be depicted by a single crisis event 

(see Rolland, 1994), the illness itself has a developmental life cycle which is likely to 

present ongoing crises and further influence adaptational changes. In the case of 

BMT, this is an additional “crisis event” often following hard on the heels of 

diagnosis or relapse. Siblings (and other family members) may already be in this 

adaptational cycle when acceptance of, and adjustment to, BMT is demanded. 

Rolland’s (1994) concept of a constantly evolving adaptational process in the 

adjustment to illness which is punctuated by multiple significant crisis points or 

events that may confound this cycle perhaps explains some of the inconsistent results 

of research in this area.

In fact bone marrow transplant imposes an interesting challenge to the utility o f all 

existing childhood illness models, particularly if considering treatment rather than 

condition as the ‘illness’ stressor. Sibling donor transplant imposes two concurrent 

yet opposing stressors on the family. The purpose of one, is to eliminate the other 

but in so doing, doubles the imminent risk to the family (in that two lives may be lost
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in trying to save one^). How donors interpret the request for them to donate and the 

meaning they attach to this action may affect their later adjustment. Pinegger- 

O'Connor and Bender-Gotze, 1980 (cited in Packman, 1999) present the view that 

sibling donors experience the donation procedure as ‘an act of robbery’ and a ‘threat 

to body integrity’. Other authors have suggested that the donor is vulnerable to 

questions of altered identity and fiuthermore, that there is a clear potential for the 

role and status of the donor in the family to change and this may (theoretically) 

influence their perception of the event and their relationships with others in the 

family. This may in turn have a crucial effect on the adjustment of non-donors if 

present (Wiley, Lindamood and Pfefferbaum-Levine, 1984; Freund and Siegal, 1986; 

Rappaport, 1988; Gardener, August and Githens, 1977). Research fi-om other areas 

of transplant and donation may be helpful here and this literature is discussed in more 

detail in chapter 4.

The purpose of this investigation is to explore the impact of bone marrow donation 

over and above the effects of living with a chronically ill sibling. Does the act of 

donation confer additional risks to psychological adjustment than those observed in 

well siblings who are non-donors? What impact does the new role and status of 

‘donor’ have within the family? Might there also be evidence of positive adaptation 

or even that this role may protect against the general risks associated with chronic 

childhood illness in the family?

 ̂The clinical risk to life from donation of marrow is small and equivalent to the risk of a general 
anaesthetic. However from clinical experience, families still perceive this as a life threat.
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It is necessary first to review the literature relating to the effects of paediatric 

chronic illness on siblings living at home with an ill child.

Psychological 
adjustment in 

children

Psychological ‘adjustment’ or ‘adaptation’ generally refer to emotional and social 

fimctioning. Conceptually, they imply a broad range of levels of fimctioning 

incorporating both positive and negative developments with temporal and situational 

variability. Specific indices of adjustment typically given in the literature are 

emotional disorders, social difficulties, behaviour problems, and self concept. A 

further consideration of all phenomena that relate to children is the background of 

developmental change, concepts such as ‘adjustment’ can only make sense when 

seen in a developmental context. Generally, though over-simplified, good 

adjustment is reflected as behaviour that is age-appropriate, normative, socially 

acceptable and healthy, leading ultimately to positive adult functioning. 

Maladjustment is mainly described as behaviour that is qualitatively inappropriate for 

that particular age, especially when it is deemed clinically or socially pathological.

Measurement of adjustment therefore necessarily requires the availability of norms 

for all age groups across multiple dimensions of behaviour and the different 

informant possibilities. Various questionnaire and interview scales exist as measures 

of behavioural and social adjustment. However, interpretation and applicability can 

be a problem rendering comparison of published data difficult. There is now 

compelling evidence that the adequate assessment of children’s adjustment requires 

multiple methods and informants (Thompson et al., 1994) but few studies in the
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sibling literature have adopted such broad range methodologies. Consequently, and 

not surprisingly, the results from studies on siblings of children living with chronic 

illness can be, when considered together, contradictory and contusing.

Psychological 
adjustment in 

siblings of 
children with 

chronic or life- 
threatening 

illness

Clinically the experience of having a sibling with a chronic or life-threatening illness 

has been described as one of the most stressful events encountered by healthy 

children (Coddington 1972). Parents of chronically ill children frequently identify 

concerns about their healthy children as an additional source of distress over and 

above that related to the disease. The consistent identification of parental and family 

variables as risk factors in the adjustment of ill children (Lavigne and Faier-Routman, 

1992) highlight the family environment factors that may impact on siblings and 

influence coping and adjustment.

Of the studies that have been pubhshed (see Table 2.1, taken from Williams, 1997; 

Drotar, 1985), there is considerable variability in sibling response to childhood 

illness, but most evidence points to a risk potential. Generally empirical studies have 

been cross-sectional designs based on group comparisons of unaffected siblings and 

have utilised quantitative (though not always standardised) measures to examine 

maladjustment and associated sibling, family and illness variables. Few longitudinal 

studies exist, the exceptions include, Breslau et al., (1981), Breslau and Prabucki 

(1987), Wang (1989) and Spinetta and Deasy-Spinetta (1981).
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Of the 43 studies Williams (1997) reviewed, 31 uncovered adverse psychological 

outcomes including high levels of internalising behaviours such as anxiety, 

depression, withdrawal and shyness (Cohen et al., 1995; Caims et al., 1979; Cadman 

et al., 1988, Lavigne and Ryan, 1979; Spinetta and Deasy-Spinetta, 1981), 

aggressive and externalising behaviours (Cohen et al., 1995; Wang, 1989; Cowen et 

al., 1986; Breslau et al., 1981), poor peer relations (Cadman et al., 1988, Engstrom, 

1992, Cowen et al., 1986), school problems (Williams et al., 1993; Sahler and 

Carpenter, 1987), self-perceived vulnerability and low self-concept (Caims et al., 

1979; Kramer, 1984; Ferrari, 1987; Vance, 1980) and somatisation (Peck, 1979; 

Sahler and Carpenter, 1987, Walker, 1988)

Several of these studies report levels of adjustment problems in the clinical range 

(Cohen et al., 1995; Wood et al, 1988, Lobato et al., 1987, Tew and Laurence,

1973, Hoare, 1984) and some have explored prevalence and relative risk. In a multi

centre study of 254 siblings of children with cancer Sahler et al. (1994) found a 

prevalence rate of 18%, of which 7.7% were reported to have behaviour problems 

prior to the diagnosis. Cadman et al. (1988) in an epidemiological study of randomly 

sampled families in Ontario, Canada, found a prevalence rate of a chronic physical 

condition in about 20% of children as reported by parents. From these families, they 

report a 1.6 fold increase in risk of poor peer relationships in siblings and a 2 fold 

increase in risk of emotional disorders, when compared with the remaining ‘non

illness’ sample.
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There are several studies however that have reported no evidence of psychological 

adversity in children. Of these, 12 are reviewed by Williams (see Table 2.1) 

including Daniels et al., 1986; Drotar et al., 1981; Ferrari, 1984;, Horowitz and 

Kazak, 1990; Lavigne et al. 1992) and one UK study. Fielding et al., 1985.

Less frequently acknowledged in the hterature are the positive and adaptive 

outcomes that are possible. Some illness experiences can enhance children’s 

understanding of others, allowing them the opportunity to develop empathy and 

consideration (Parmalee 1986; Kramer, 1984). Horowitz and Kazak (1990) 

reported that pre-school children with a brother or sister suffering from cancer were 

more considerate and helpful compared with age-matched controls who had no 

experience of the impact of illness on others: this was particularly the case for 

younger siblings and others studies have reported enhanced family closeness (Adams 

et al., 1991) and emotional maturation (Kramer, 1984; Harder and Bowditch, 1982).

Correlates of 
psychosocial 

adjustment in 
siblings of 

children with 
chronic illness

Personal testimonies from interviews with siblings of chronically HI children have 

provided some insight into what aspects of the illness impress upon them. The 

greatest concerns do not seem to involve their own adjustment directly; rather, 

siblings express concerns that cover their parents’ feelings and those of their 

chronically ill brother or sister, family communication, resentment of the added 

attention the sick child receives, behaviour management and protection of the child 

in public, and guardianship planning in the case of lifelong conditions (Powell and 

Ogle 1985). Without comparison or control groups it is difficult to know how 

unique or typical these experiences might be, but it is reasonable from the literature

58



to hypothesise that there will be factors that are associated with better or worse 

adjustment in siblings and, that there may be commonalities of such risk factors in 

the life experiences and adjustment of siblings where there is childhood ülness in the 

family (Pless and Pinkerton, 1975; Stein and Jessop, 1982). At the same time, the 

absence of maladjustment in the majority of this population suggests the possibility 

of resilience.

Of the controlled studies of sibling adaptation, the results in general appear to 

parallel those of psychological adjustment of children with chronic illness (Drotar

1985). Typically:

1) there is an absence of one-to-one correspondence between the presence of a 

chronically iU sibling and psychological disturbance in well siblings,

2) sibling maladjustment is selective and varies with age, sex and outcome measure 

employed,

3) chronic illness is a stressor which in interaction with other variables may 

contribute to increased risk of psychological disturbance for some siblings.

In addition, as with observations and reports of the unwell child, the nature and 

degree of the reaction are related to the source of the collected data i.e. mother, 

teacher or sibling (Ferrari 1984; Lobato et al. 1987).

Williams (1997) gives a comprehensive review of the published literature and from 

this identifies four general factors that influence sibling adjustment in these 

circumstances: sibling characteristics, illness characteristics, family and parent 

characteristics.
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Sibling The reported adverse reactions of siblings appear to be weakly related to sibling
variables

constellation variables such as sibling sex, birth order and age spacing (Breslau

1981), though there is some evidence that siblings fare better in larger families 

(Birenbaum, 1970; Gath, 1992, 1974).

Age of the sibling however is likely to be an important moderating variable with the 

developmental literature suggesting that younger children are most vulnerable to 

stress events probably because of limits in their ability to cognitively appraise the 

situation. However, Packman’s 1997 study reports greater emotional problems with 

age, this is consistent with Vogel and Vemberg (1993) which suggests that in face of 

crises, children’s internalising symptomatology increases from pre-school to 

adolescence.

Few studies have looked specifically at the relationship between temperament and 

sibling adjustment to chronic childhood illness. However, in the context of a first 

bom child’s adjustment to the birth of another child and other areas of child 

psychological adjustment to stress events, temperamental characteristics have been 

identified as significant risk factors both with respect to behavioural outcome and, 

importantly, to other people’s responses to the child (Carey, 1989; Rutter 1981; 

Dunn, Kendrick and MacNamee, 1981; Dunn and Kendrick, 1982). Chess and 

Thomas’ (1983) apply the concept o f ‘goodness of fit’ as a way explaining the 

relationship between temperament and psychological adjustment:

‘ ...goodness offit  results when the properties o f  the environment and its 

expectations and demands are in accord with the organism's own capacities.
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motivations and style o f behaviour Conversely, poorness off i t  involves

discrepancies and dissonances between environmental opportunities and demands 

and the capacities and characteristics o f  the organism so that distorted 

development and maladaptive function occur. ’

Garrison (1992) has described this ‘behavioural style’ approach to temperament 

within the context of understanding coping in children with paediatric conditions.

He also describes Buss and Plomin’s (1984) temperament dimensions and how 

individual temperament characteristics may affect the way a child can make meaning 

of stress. In paediatric environments, children high in emotionahty (distress, fear and 

anger) and local in social approach may be inhibited from behaving in a way that 

might facilitate coping through inappropriate self-management of their stress and 

distress. It is likely that siblings may equally be influenced in their coping and 

psychological adjustment by their temperament and that this may account, at least in 

part, for individual differences between siblings and the equivocal results from 

studies exploring child adjustment to chronic illness in a sibling.

Disease No conclusive statement can be made regarding how the characteristics of the
parameters

disease influence a child’s response to a sibling’s ülness. Ferrari (1984) in a study of 

chronicaUy iU boys found adverse sibling results to be related to the amount of time 

since the diagnosis of the ülness or disability. Lavigne and Ryan (1979) noted a 

higher rate of psychological problems among the siblings of chüdren with visible 

handicaps, which they attributed to the stigmatising properties of such handicaps.
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They also found that on four age-independent measures of adjustment, siblings of 

children with cancer scored lowest when the child was in remission or doing 

relatively well. Like the findings of Spinetta and Deasy-Spinetta (1981), siblings 

seem to miss out when the patient is well in addition to when they are unwell.

From the stress theory models outlined earlier in this chapter, perceived severity of 

illness might be a more significant stressor than actual severity. Klein, Simmonds and 

Anderson (1979) studied chronically ill children ages 8 to 20 with acute and serious 

renal problems. Normal siblings and mothers provided separate perspectives on the 

meaning of the disease to the child and his family. One of the more interesting 

findings was the relationship between severity of disease as estimated by the mother 

and sibling adjustment. Greater perceived severity was related to lower self-esteem 

in siblings, a tendency to conceal feelings, and higher anxiety. Moreover, there was a 

contrast between the way in which ill children described the personal costs of their 

disease versus descriptions given by healthy siblings. Most often the sibling reported 

that the illness caused considerable sacrifices for the ill child, whereas the sick child 

minimised these problems.

Parent and Perhaps not surprisingly it is family and parental factors that appear to be most
family

parameters consistently associated with sibling adaptation. Daniels et al. (1987) study of 

children with rheumatic disease found that problems in sibling adjustment were 

predicted by low levels of family cohesion and expressiveness.
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Absence of parental depression, good marital adjustment, high levels of family 

support, good family resources and effective parent-sibling communication about 

illness have all been reported as significant predictors of positive sibling adjustment 

(Cohen et al., 1995; Ferrari, 1984; Horowitz and Kazak, 1990).

Additionally, perceived differential parental management has been linked to 

adjustment problems m siblings of handicapped children (McHale and Gamble, 1989).

Generally the family parameters that influence the adjustment of children with 

chronic illness also apply to their siblings. One difference however may be the family 

pressures on the siblings to adopt particular roles and responsibilities because of the 

illness which may create additional stresses, physical strain, or rewards for the 

siblings. For example in a study from the family systems literature, Koch (1985) 

interviewed siblings and parents of 32 paediatric cancer patients. Two crucial factors 

emerged: how family roles permit or prohibit emotional expression, and how roles 

change as a result of illness.

Crucial to the acceptance of new roles may also be some comprehension of why such 

responsibilities are necessary. Pless et al. (1981) propose that family communication 

about the disease may influence individual sibling adjustment and Burton’s (1975) 

observations give some strength to this. In her study of families with cystic fibrosis, 

53% of mothers had never discussed the disease with the sick child’s siblings. 

Explanations that were given by the remaining 47% were simplistic and niinirnal. In 

the same vein it seems that healthy children rarely ask questions related to the illness
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or its treatment. Burton interpreted this as the children’s need to protect their 

parents and a fear that their questions may precipitate a breakdown in their parents. 

Supporting this are Meyerowitz and Kaplan’s (1979) findings that families in which 

there are open and honest communications about the disease appear to create a more 

favourable environment in which all individuals can fimction, including healthy 

siblings.

Research evidence, while supporting a positive relation between communication and 

adjustment among patient populations e.g. those with childhood cancer (Spinetta 

1978; Lansdown and Goldman 1988), is limited with regard to siblings. Also lacking 

are the influences of age and development on illness disclosure and discussion. One 

recent study that has explored the communication needs of healthy siblings of 

children with life-threatening conditions is that of Stallard et al. (1997). Interviews 

with 52 siblings indicated that in the majority of their sample healthy children wanted 

information about their ill sibling’s condition. However, the amount of information 

giving was variable; younger children (less than 8 years) reported less 

communication opportunities than older children although for children over 12 years 

the source of communication was more likely to be outside the family environment. 

Some gender diSerences were also identified with girls reporting significantly more 

communication with their parents than boys. Interestingly, no significant relationship 

was found between the desire for information and psychological problems in the 

siblings.
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Sibling Only two empirical studies of siblings of children undergoing bone marrow
outcome in

BMT transplant exist in the literature, both have been described in the previous chapter but 

are summarised briefly here again. Pot-Mees and Zeitlin (1987) report that one-third 

of siblings in their BMT sample (reported in Pot-Mees, 1989 and described in 

chapter 1) presented developmental problems during the treatment period. New 

behaviour problems were described as occurring far more fi*equently among sibling 

donors than other siblings although the exact risk is not stated and this sibling group 

is not evaluated in the later 1989 report.

Packman et al. (1997) attempted a systematic investigation of donors and non

donors and the psychological consequences BMT imposes on these siblings. The 

sample included 44 siblings (21 donors and 23 non-donors) of survivors of paediatric 

BMT. A broad range of outcome measures were used and informants were parents, 

teachers and sibling self-report.

Independent t-tests and discriminate fimction analysis indicated no significant 

differences between the donor and non-donor groups on the parent-report behaviour 

assessment although the authors comment that parents reported positive changes in 

donors, it is important to note however, that this was a cross-sectional study and no 

baseline data exists.

Teachers reported significantly more adaptive skills, social competency and 

leadership quality in the donors and more school problems, learning and attention 

diflSculties in the non-donors. On self-report measures (Revised Children’s Manifest
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Anxiety Scale - RCMAS, Children’s Depression Inventory - GDI, Child Post- 

Traumatic Stress Reaction Index, Rosenberg’s Self-Esteem Scale, Children’s Self- 

Image Scale), the findings revealed significantly (p<.05) higher levels of anxiety and 

lower levels of self-esteem in the sibling donor group. No differences were found in 

depression or on the Post-Traumatic Stress Reaction Index although they report that 

in both groups approximately one-third showed a moderate-to-severe level of post- 

traumatic stress reaction with greater internalising manifestations in donors and more 

externalising manifestation in non-donors.

Multiple regression analysis suggested that recipient disease category (genetic versus 

acquired) was related to donor self-esteem, with donor siblings of children with 

genetic disorders showing higher self-esteem. In addition, certain within sibling 

characteristics were predictive of non-donor outcome. More non-donor girls than 

boys had emotional problems and older non-donors had more problems than younger 

non-donors.

Unfortunately there is no indication Jfrom this published paper of the time between 

BMT and study assessment and this does not seem to have been explored as a 

predictor variable in a regression analysis. In a later paper, (Packman, 1999) states 

that the duration since BMT varied fi*om 3 months to 6 years. The clinical literature 

(see chapter 1) suggests that physical, social and emotional adjustment following 

BMT is a lengthy process ofien punctuated by medical complications for the 

recipient. If this is so, then fluctuations in behavioural and emotional response might 

be expected in the months following BMT, thus the relationship between
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psychological adjustment and time since transplant might have been an interesting 

and prudent exploration.

The authors themselves highlight many of the limitations to this study, including the 

one-time evaluation, the limited generalisability and the small sample size particularly 

given the variability of other factors. They conclude that, “Longitudinal studies are 

needed to compare the psycho-social functioning of siblings before BMT and at 

various time intervals after BMT.” Nevertheless, this is an important study and the 

first to focus on issues specific to siblings of children undergoing bone marrow 

transplant.

Death of the ill One final comment relates to the issue of sibling adjustment following the death of a
child and

sibling sick child. The effects of a life-threatening illness and the management and treatment
adjustment

that leads to cure and life will undoubtedly be different to those effects that lead 

despite every effort, to death in the child. There appear to be no studies that 

compare and contrast families where life threatening illness in children has been 

“successfully” treated to those where medical treatment has failed, resulting in the 

death of the child, consequent either to treatment or progression of the disease.

The psychological literature on the death of a child has focused largely on the 

reaction of mothers and to a very limited extent to the reactions of healthy siblings. 

See Fanos (1996) for a review of the available literature and a comprehensive report 

of her own research on sibling loss. Fanos argues that effects can arise in two ways: 

directly, through the sibling’s own understanding of the nature of the death which
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may be dependant on his or her developmental level and capacity to interpret its 

cause and to mourn its occurrence; and indirectly in the capacity of the parents to 

mourn effectively and completely and to provide a healthy nurturing environment for 

the surviving siblings.

Bank and Kahn (1982) similarly cite two crucial factors in the adjustment to sibling 

death; the model of grieving that the parents present, and the type of identification 

which existed between the children while the sibling was alive.

Summary It is clear fi*om the reported research on chronic childhood illness that there is some 

variability in impact and psychological adjustment of siblings. Further, the direction 

of outcome and shifts in relationships are likely to be determined in a complex 

fashion. Despite this, when taken together the available literature strongly suggests 

that chronic illness in the family places a physical and emotional burden on the family 

system and that the individuals within it are at risk. Siblings, like the sick child tend 

to suffer from emotional, behavioural and academic problems as a result of the illness 

and treatment demands, but also because of their roles in the treatment procedure, 

disruption to normal routines and extended separation from their parents. However, 

maladjustment is not a given and there is evidence that siblings of ill children may 

benefit emotionally and psychologically from the experience.
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Studies exploring risk and resilience to adverse outcome have identified some 

common correlates but the dynamic interactions of individual and family adaptation 

and fimctioning suggest no simple correlation between background factors and 

sibling outcome.

The impact of chronic disease and/or death on the surviving well sibling is also 

dependent on the dynamics of family relationships and a more systemic approach is 

therefore necessary.

Methodology and outcome measurement in this area of research is problematic, not 

least because of the complexity in the definition of adjustment and the dynamic 

influences of development. The literature supports the requirement of longitudinal, 

multi-method and multi-informant assessment.

One important aspect of chronic disease not yet discussed is the interaction between 

childhood illness and the development of sibling relationships. What is the role of 

illness not just in terms of individual outcome for the sibling but on the development 

of the relationship between the ill child and sibling? And does the nature and quahty 

of this relationship, and other sibling relationships within the family, have any 

influence on the psychological adjustment of young children growing up with chronic 

childhood illness? Chapter 3 reviews the literature to explore these questions and 

chapter 4 will further consider these relationship issues within the context of sibling 

bone marrow and organ donation.
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Table 2.1: Summary of studies of siblings of chronically ill/disabled children from Williams 1997

Study/Focus Location Methods Findings

A: Studies showing an increased risk (26 studies)

Breslau and Prabucki (1987)

5 year follow-up of siblings of 

chronically ill children.

Breslau et al. (1981)

Psychological adjustment of 

siblings of children with 

disabilities

Cadman et al. (1988)

Associated health problems and 

mental health of siblings of 

children with chronic illness

U.S. Sample: 192 siblings, 284 controls (community)

Ages: 11+ Informant: Mother 

Assessment: standardised tools, interviews 

Control group: Yes

U.S. Sample: 239 siblings (49 w/cystic fibrosis. 79

w/cerebral palsy, 54 w/myelodysplasia, 57 w/ 

multiple disabilities), 1034 well children 

Ages: 6-28 Informant: Mothers 

Assessment: Standardised tools 

Control group: Community sample 

Canada Sample: 3294 children in Ontario Ages: 4-16

Informant: Mother, children with illness, sibling, 

teacher

Assessment: Standardised tools

Control group: Community sample (general

population)

• Siblings worse off than 5 years earlier.

• Higher scores on aggression, depression and 

social isolation.

• Mothers more depressed than controls.

• Siblings of children with illness scored 

higher on mental health problems; fighting 

with peers; and delinquency sub-scales.

• Younger male siblings and older female 

siblings had more psychological impairment.

• Siblings of children with illness had a two

fold increase in risk of emotional disorders 

(anxiety, depression, obsessive-compulsive 

disorders) and a 1.6-fold increase in risk in 

poor peer relationships compared to siblings 

of well children
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Cairns et al, (1988).

Impact of childhood cancer on 

healthy siblings

Cohen et al. (1995).

Adjustments in siblings of children 

with cancer.

Cowen et ai. (1986).

Measure CF children’s (and well 

children’s) self-concept and 

behaviour problems.

Daniels et al. (1987)

Psychological functioning of 

children with juvenile rheumatiod 

arthritis(JRA), siblings and 

controls.

USA Sample: 71 siblings 

Ages: 6-16 

Informant: Sibling

Assessment: Standardised tools Control group: No 

USA Sample: 129 siblings of children with cancer;

Ages: 4-16 (M= lOy)

Informant: Mother 

Assessment: Standardised tools 

Control group: No

Canada Sample: 299 families (78% of all families in a CF

clinic) including 162 children with CF and 142 

siblings Ages: 6-15 

Informant: Parents, ill and well children 

Assessment: Standardised tools Control group: Yes 

USA Sample: 93 children with IRA, 72 siblings and 93

matched control siblings 

Ages: 2-17

Informant: Mother, siblings

Assessment: Standardised tools Control group: Yes

• Anxiety; Depression; Social isolation.

• Parents do not recognise sibling’s concerns 

(e.g. isolation from parents, other family 

members and friends).

• A significantly higher proportion of siblings 

scored 2 SDs above the normative mean for 

internalising and externalising behaviour 

problems on the CBCL, as compared to the 

proportion expected under a normal 

distribution.

• Compared to CBCL norms, ill children and 

siblings scored high on delinquency, somatic 

complaints, immaturity, and cruelty. Age 

and gender effects seen.

• Siblings and patients had significantly more 

adjustment problems and a higher proportion 

had multiple problems, compared to 

controls.
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Engstrom (1992). Sweden

Psychosocialstatus of siblings of 

children with inflammatory bowel 

disease (IBD).

Ferrari (1987). USA

Self-conncept in siblings of 

children with diabetes.

Harvey & Greenway (1984). Australia

Self-concept in children with 

mixed congenital disabilities, 

siblings and controls.

Hoare (1984). UK

Adjustment of siblings with 

epilepsy

Lavigne and Ryan (1979). USA

Adjustment of siblings of children 

with haematologic, cardiac or 

plastic surgical problems

Sample: 20 siblings of IBD children and controls. 

Ages: Not stated 

Informant: Parent

Assessment: Standardised tools Control group: Yes

Sample: 30 siblings and matched 30 controls

Ages: 7-12 Informant: Sibling

Assessment: Standardised tools Control group: Yes

Sample: 51 children and siblings 

Ages: (sibling) 7-15; (ill children) 9-11 

Informant: Child

Assessment: Standardised tools Control group: Yes

Sample: 46 siblings and controls 

Ages: 8-11

Informant: Parent, teacher

Assessment: Standardised test Control group: Yes 

Sample: 157 siblings and 46 controls 

Ages: 3-13

Informant: Mother, father 

Assessment: Standardised tools 

Control group: Yes

• Compared to controls, siblings had more 

problems in peer relations, mood, self- 

reliance. Also had lower self-esteem, and 

tendency towards depression and anxiety

• Lower self-concept in siblings compared to 

controls

• Significantly lower self-concept in 

handicapped children and siblings compared 

to controls.

• Higher rates of symptomotology in siblings 

of children with long-term epilepsy, 

compared to siblings of newly diagnosed 

children.

• Compared to controls, siblings of ill children 

more likely to show symptoms of irritability 

and social withdrawal

• Age / gender interaction effects on inhibition, 

irritability, social withdrawal, immaturity.
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Lobato et al. (1987).

Psychosocial characteristics of 

siblings of children with mixed 

congenital disabilities 

Menke (1987).

Impact of childhood chronic 

illness on school-age siblings

Peck (1979).

Problems experienced by families 

of long-term survivors of cancer

Sahler and Carpenter (1987)

Age differences in siblings’ 

perceptions + understanding of 

the paediatric cancer experience.

USA Sample: 24 siblings and 22 controls;

Ages: 3-7 

Informant: Mother

Assessment: CBCL Control group: Yes

USA Sample: 53 families, 72 siblings (20 w/ cancer, 15

w/ CF, 14 w/ congenital heart, 12 w/ 

myelomeningocele, 11 w/ bums)

Ages: (siblings) 6-12, (sick child) 2-19 

Informant: Siblings 

Assessment: Interview (qualitative)

Control group: No 

USA Sample: 20 siblings Ages: Not reported

Informant: Parent

Assessment: Semi-structured interview 

Control group: No 

USA Sample: 112 siblings

Ages: 6-17

Informant: Sibling, parent

Assessment: Standardised tools Control group: No

Compared to controls, over twice as many 

siblings had at least one subscale score over 

the 98* percentile cut-off.

Majority of siblings expressed worries about 

child with illness. Siblings of those with 

myelomeningocele worried most; limitations 

most difficult.

Siblings of children with cancer and CF said 

worrying about ill child was most difficult.

Jealousy; behavioural problems; school 

problems; somatic symptoms; feeling of 

parental rejection

Problems sleeping and eating; behavioural 

difficulties at home;Changes in academic 

performance; frequency and severity of 

symptoms were related to age (e.g anger 

increased with age).

73



Sahler et ai. (1994).

Prevalence of behaviour problems 

in siblings of children with cancer.

Spinetta and Deasy-Spinetta 

(1981).

Concerns of siblings of patients 

with cancer

Tew and Laurence (1973).

Adjustment of siblings of children 

with spina bifida (SB).

Treiber et al. (1987)

Psychological adjustment of 

children w/ sickle cell disease and 

their healthy siblings.

USA Sample; 254 siblings of children w/ cancer 

(multisite)

Ages: 4-18 

Informant: Parent 

Assessment: Standardised tools 

Comparison: National health survey base rate 6.4% 

USA Sample: 102 siblings; Ages: 3-18

Informant: Sibling;

Assessment: Standardised tools 

Control group: No

UK Sample: 44 siblings and 63 normal controls

Ages: 2-15 

Informant: Teacher

Assessment: Standardised tools Control group: Yes 

USA Sample: 13 children with illness, 13 well siblings

Ages: 8-17

Informant: Children with illness 

Assessment: Standardised tools 

Control group: No

Prevalence rate of behaviour problems, 18% 

(7.7% of siblings had problems prior to 

diagnosis, 10.3% developed problems after 

diagnosis).

Younger children more vulnerable than 

others

Lower self-esteem and negative towards self; 

anxiety; depression; perceived family as 

experiencing conflicts and less cohesion

Siblings of children with SB were nearly 4 

times more likely to score above clinical cut

off points in behaviour problems, compared 

to controls

Distress levels were associated with ill 

children’s reports of problems and with 

maternal depression and anxiety.

Healthy siblings, as compared to the children 

with illness, were found to be at increased 

risk for adjustment factors.
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Tritt and Esses (1988). Canada

Behavioural and emotional 

adjustment of siblings

Vance et al. (1980). USA

Frequency of psychosocial 

problems in children.

Walker (1988). USA

Coping strategies used by siblings 

of paediatric cancer patients

Wang (1989). Taiwan

Sibling responses to paediatric

cancer

Sample: Well siblings of children with diabetes (11); 

JRA (10); gastrointestinal disorders (6); healthy 

children (27).

Ages: 12y (mean) Informant: Parent, sibling 

Assessment: Standardised tools Control group: Yes 

Sample: 194 (36 nephrotics, 79 healthy siblings); 

Ages: (sick child) 9.5 ± 4.2, (controls) 9.8 ± 4.3; 

Informant: Parents, children, teachers 

Assessment: Interview, standardised tools 

Control group: Yes

Sample: 15 families, 26 siblings; Ages: 7-11 

Informant: Sibling/parent (separate interviews) 

Assessment: Structured interview at home 

Control group: No

Sample: Siblings in 45 families of children w/ cancer 

at Time 1, and 30 at Time 2 

Ages: Not stated Informant: Parents, siblings 

Assessment: Standardised tools and interviews 

Control group: No

• Siblings of children with illness had greater 

incidence of behaviour problems, 

withdrawal, and shyness than controls.

• Self-concepts did not differ.

• Areas of increased sibling vulnerability were: 

less social confidence, less self-acceptance, 

less peer and teacher affiliation, poorer 

academic performance

• Somatic, social, affective and behavioural 

symptoms in siblings reported

More behaviour problems and ;lower social 

competence than norms 

Significant change in externalising 

behaviours from Time 1 to Time 2.
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Williams et a l (1993).

Effects of paediatric chronic 

illness on sibling and maternal 

activities.

Wood et al. (1988).

Relationship between disease type 

and disease activity and 

psychosocial adjustment of 

siblings.

Philippines Sample: 146 siblings of children with cardiac or 

neurologic diseases 

^ es: 6-18 Informant: Mother 

Assessment: Structured interview 

Control group: No 

USA Sample: 41 well siblings of children’s with Crohn’s 

diseases (CD), 24 siblings of children with ulcerative 

colitis (UC)

Ages: 6-17 

Informant: Parent 

Assessment: Standardised tools 

Control group: No

Siblings’ social and school activities 

decreased; household activities increased. 

School grades increased, related to time 

since diagnosis.

CD siblings had more psuychological 

disorder than UC siblings, independent of 

disease acuity, scores beyond 98* percentile 

of standardised norms.

As a group, siblings of sickest CD patients 

displayed more internalising behaviours, 

whereas siblings of the healthiest CD 

patients displayed more externalising 

behaviours.
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B. Both positive and negative effects (5 studies)

UKAdams et al. (1991).

Involvement, understanding and 

adaptation of siblings of children 

with diabetes

Faux (1991). Canada

Sibling relations in families of 

congenitally impaired children.

Harder and Bowditch (1982). USA

Perceptions of the impact of cystic 

fibrosis by siblings and femilies.

Kramer (1984). USA

Healthy siblings perceptions of what 

it is like to live with a brother/sister 

with cancer

Sample: 30 children with diabetes 

Ages: (diabetics) 11-17; (siblings) 8-18 

Informant: Children and mothers 

Assessment: Standardised scales

Sample: 67 siblings of children - cranio facial 

(22), cardiac (22), healthy (25) Ages: 7-12 

Assessment: Interviews/questionnaire 

Informant: Sibling, mother Control group: Yes 

Sample: 16 well siblings 

Ages: 6-16 

Informant: Siblings

Assessment: Questionnaire Control group: No 

Sample: 11 siblings 

Ages: 6-16 

Informant: Siblings

Assessment: Structured interview of sibling 

(qualitative analysis) Control group: No

• Six siblings described positive effects, 

especially enhanced family closeness.

• Most were well adjusted; however, some had 

low levels of self-esteem.

• The majority of siblings’ parents reported very 

good sibling relations,

• Minimal negative impact.

• Exploratory study: found only minimal 

negative effects on family life; positive effects 

identified.

• Personal growth in siblings.

• Negative impact: increased sibling rivalry; 

Anger; Frustration; feelings of rejection, guilt, 

loneliness, sadness, confusion, anxiety; lack of 

information; decrease of family involvement

• Positive impact: increased sensitivity/empathy; 

personal maturation.
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Taylor (1980).

Describe effects of long-term illness 

on siblings.

USA Sample: 25 siblings Ages: 7-12 

Informant: Sibling

Assessment: Interview Control group: No

Siblings described both positive and negative 

experiences.

C. No differences/no risk (12 studies)

Crain et ah (1966). USA

Behaviour and family interaction in 

families of children with diabetes

Daniels et aL (1981).

Psychosocial functioning siblings of 

children with rheumatic disease.

USA

Sample: 19 diabetics, 16 well siblings 

Ages: 8-11

Informant: Mother, child 

Assessment: Observation, questionnaire 

Control group: No

Sample: 72 children with illness and well siblings, 

60 healthy children 

Ages: 2-18

Informant: Mother, siblings 

Assessment: Standardised tools 

Control group: Yes

• Psychosocial functioning of diabetics did not 

differ from that of siblings.

• Mother’s behaviour not related to sibling self

esteem, satisfaction with own behaviour, 

academic achievement or level of aspiration.

• No difference in risk between groups

• Siblings generally functioned as well as 

ssiblings of healthy children, but reported more 

allergies and asthma

78



Drotar et aL (1981).

Pycho social functioning of children 

with cystic fibrosis (CF), asthma, 

compared to well siblings

Ferrari (1984).

Psychological adjustment of 

siblings/parent of chronically ill 

children.

Fielding et a l (1985).

Psychological effect of ends stage 

renal disease

Gallo era/. (1992).

Psychological adjustment of siblings 

of chronically ill children.

USA

USA

UK

USA

Sample: 91 children with CF, 47 with other 

illnesses, 71 well siblings, 61 healthy children; 

Ages: Of siblings, not specified; 111 child, 3-13 

Informant: Parents, teachers 

Assessment: Standardised tools 

Control group: Yes 

Sample: 48 siblings of male children - 

developmental delay (16); diabetes (16); healthy 

children (16) Ages: 8-12 

Informant: Mother, father, sibling 

Assessment: Standardised tools 

Control group: Yes

Sample: 32 children with illness, siblings, controls

Ages: 5-10 Informant: Parents, children, teacher

Assessment: Standardised tools

Control group: Yes

Sample: 28 siblings Ages: 6-16

Informant: Parents

Assessment: Standardised tools

Control group: No

Compared to norms, severe adjustment 

problems rare among ill and well groups.

• Few group differences on self-concept or 

behaviour problems were found.

• Siblings of same-sex children with illness had 

more adjustment problems

• No difference in school performance among ill 

children, siblings and controls.

• High levels of anxiety and depression in 

parents as compared to normative sample

• Siblings were not different from the norms
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Gayton et al. (1992).

Psychological evaluation of families 

with a child with cystic fibrosis

Horowitz and Kazak (1990).

Compare adjustment of siblings of 

children with cancer and siblings of 

healthy children 

Kazak and Clark (1986).

Stress in families of children with 

myelomeningocele.

Lavigne et aL (1982).

Psychological adjustment of children 

with diabetes and their siblings.

USA Sample: 29 fathers, 43 mothers, 33 children with 

illness, 31 siblings Ages: (siblings) 5-18 

Informant: Mother, father, child with illness, 

sibling

Assessment: Interview, standardised tools 

Control group: No 

USA Sample: 25 siblings, 25 controls Ages: 3-6

Informant: Parents 

Assessment: Standardised tool 

Control group: Yes

USA Sample: 33 siblings and 35 controls Ages: 3-18

Informant: Child 

Assessment: Standardised tool 

Control group: Yes 

USA Sample: 41 diabetics, 41 well siblings, 35 well

children, 35 well siblings 

Ages: 6-16 

Informant: Parents 

Assessment: Standardised tool 

Control group: Yes

Evidence of negative psychological impact on 

sibling was lacking.

Decreased family satisfaction and family 

adjustment.

No significant differences between groups

No difference in self-concept.

• Families did not differ on divorce rate or 

marital adjustment. All w/ high SES.

• Siblings of diabetics not different from controls 

on behaviour problems or social competence, 

but male siblings lower in school performance.
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NoUg/fl/. (1995).

Social competence in siblings of 

children with sickle cell anaemia 

(SCA).

Philips et aL (1985).

Impact of cystic fibrosis on family.

USA Sample: 37 siblings of SCA children, 37 matched

well controls 

Ages: 8-18

Informant: Siblings, controls, teachers 

Assessment: Standardised tools 

Control group: Yes 

USA Sample: 94 siblings;

Ages: 5-21 

Informant: Parents 

Assessment: Interview 

Control group: No

Social competence of the two groups were 

comparable (not significantly different).

Majority of parents reported only minor 

behavioural problems in siblings.

81



Chapter 3

Sibling Relationships:
Development and continuity in the presence of childhood illness and 

influences on sibling adjustment

Introduction Given the emotional significance of sibling* relationships, it is not surprising that the 

research literature on chronic childhood illness (reviewed in chapter 2) points to 

evidence of impact on the behavioural and emotional fimctioning of the sibhng(s). 

Such changes may be associated with characteristics of the sibling, the family and the 

disease or disability itself but also to the relationships within which those individuals 

fimction. Within the context of bone marrow transplant it seems reasonable to posit 

that the act of a child donating bone marrow, through altruism or coercion, in an 

attempt to save the life of their sibling, will impact significantly both on the 

individual donor, and on the developing relationship between the donor and recipient 

sibling and on other relationships within the family.

The significance of sibling relationships within normal developmental circumstances 

and the factors that influence this need to be considered and understood before 

attempting to explain the unique influences that bone marrow, or other organ 

donation, may bring to bear upon a relationship. This chapter is confined to a 

discussion of the nature and development of sibling relationships, and the literature

' Throughout this Chapter the word ‘sibling’ has been used without differentiation between 
biological, half-, step-, fostered or adopted. The biological relationship between siblings may well 
influence other aspects of their relationship with each other, however, such differentiation has not 
been alluded to specifically here. The bone-marrow donorrecipient  relationship almost certainly 
will indicate common parentage.
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relating to chronic illness and family stress. Important areas are omitted, most 

notably the association between peer and sibling relationships and the role of sibling 

relationship in the socio-cognitive development of the child. For a more extensive 

and detailed review of the issues and research that emerge from the literature, see 

Dunn 2000 and Dunn and McGuire, 1992. Similarly the theory that underpins much 

of the sibling literature is not reported here, for further information see Weiss, 1994; 

Buhrmester, 1992; Hinde, 1997; Furman and Buhrmester, 1983; Sullivan, 1953.

The nature of Sibling relationships have been described as being among the most important
sibling

relationships precursors to peer and later adult relationships (Hartup, 1983; Lamb and Sutton-

Smith, 1982). Interactions between siblings are frequent and uninhibited throughout 

early and middle childhood and siblings serve to socialise and educate one another, 

to mediate parental attention and control and to provide a peer-like context for 

intense emotional experience and power negotiation. By one year of age, healthy 

children spend as much time interacting with their siblings as they do with their 

mothers and more time than with their fathers (Lawson and Ingleby, 1974). 

Furthermore, compared to parents and children, siblings not only spend more time 

together during childhood but their life-spans overlap to a greater extent as well 

(Brody and Stoneman, 1986).

The childhood sibling relationship allows the freedom and, in most cases, the security 

for testing extremes of behaviour. Thus sibling interactions can span a variety of 

qualitative extremes, some being characterised by relatively harmless teasing and
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bickering, others degenerating into more aggressive and distressing tensions. For 

many, relationships between siblings are the most positive and enduring of all 

(Antonucci, 1976). The sibling relationship therefore suggests a fruitful ground for 

exploring the influences of children on each other and, in particular, the development 

of social understanding and socio-emotional behaviour and a sense of self (Dunn & 

McGuire, 1992; Dunn, 1988).

Early investigators of the sibling relationship concentrated on the differential effects 

of structural variables such as birth order, sex mixes and age differences (Ernst & 

Angst, 1983; Wagner, Schubert & Schubert, 1985). More recent research has 

defined the qualities of the relationship (Furman & Buhrmester, 1985), examined 

continuities of these qualities over the age span (Buhrmester, 1992; Stillwell & 

Dunn, 1985), investigated the influence of qualities on the developing child 

(Graham-Bermann, Cutler, Litzenberger & Schwarz, 1994) assessed changes in the 

relationship across developmental stages (Dunn, Slomkowski & Beardsall, 1994) 

and examined whether the sibling relationship protects against adversity (East & 

Rook, 1992; Jenkins, 1992; Jenkins and Smith, 1990; Jenkins, Smith and Graham, 

1989).

In a series of further studies, (Furman and Buhrmester, 1993; Buhrmester, 1990; 

Buhrmester and Furman, 1987) examined how the need fulfilling roles described 

above change over the course of development. Their data provide compelling 

evidence that the roles siblings play fluctuate in importance over time and during the 

course of the child’s development of relationships with significant others.
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Interestingly however, there is evidence from longitudinal investigations that the 

dimensional qualities expressed in early years remain consistent over time, whether 

they be affectionate, caring, hostile or aggressive (Dunn, Slomkowski and Beardsall, 

1994; Abramovitch, Corter, Pepler and Stanhope, 1986; Stillwell and Dunn, 1985).

Across the research literature there is remarkable consistency in the defining qualities 

of sibling relationships, despite the employment of different methods of assessment. 

There is a tendency to emphasise two separate dimensions, one which describes 

positive constructs and the other negative. Buhrmester and Furman (1990) talk of 

warmth/closeness and conflict. These terms appear comparable to friendship and 

aggression (Dunn, 1988), antagonistic and prosocial (Abramovitch et al., 1986).

Development Individual differences between sibling pairs in early childhood are striking (Dunn and
of sibling

relationships McGuire, 1992; Dunn, Stocker and Plomin, 1990). Generally, during the early years 

particularly, young siblings’ relationships are not static; rather they change as the 

children move through different developmental periods, and so children’s increasing 

ability to communicate, negotiate, co-operate and exercise self control will affect the 

nature of their relationship with their siblings (Munn and Dunn, 1989). Studies 

suggest that by the age of 4 years, sibling relationships have become significantly 

important in a child’s social-cognitive development (Dunn and McGuire, 1992) when 

siblings are both effective companions and playmates, but also effective antagonists 

and competitors.
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Although siblings are known to be important companions (Dunn and Kendrick,

1982) and sources of intimacy (Buhrmester and Furman, 1987), very little is known 

about developmental changes in companionship and intimacy. Furman and 

Buhrmester (1991), report a decline in companionship between 8 and 17 years 

(perhaps related to the development of peer relationships), but little change over 

time in intimacy and affection. Vandell et al., (1987) report an increase in co

operation and positive emotional tone between siblings aged 8 to 11 years. Rafifaelli 

(1989) however found no age trends in emotional closeness.

There appears to be greater consensus when looking at the findings of sibling 

conflict, with general agreement that while older siblings take a more dominant role 

until middle childhood, a more egalitarian relationship develops thereafter with a 

consequent decrease in sibling conflicts, particularly as perceived by the older sibling 

(Buhrmester and Furman, 1990; Vandell et al., 1987). There are discrepancies 

however in the explanations given for this decrease in conflict with increasing age. 

Vandell et al., argue that it is due to an increase in power in the younger siblings, 

whilst Buhrmester and Furman claim it is more likely to be due to a decrease in 

dominance fi’om the older sibling. Arguably it is an interaction between these two as 

well as several other emotional and social influences.

It has also been suggested that the transition into adolescence marks a decrease in 

the intensity of the sibling relationship (Buhrmester and Furman, 1990). They 

postulate that this is due to the reduced amount of time siblings spend together as 

they move fi"om dependency on the family to more investment in peer relationships.
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This is supported by findings that there is a decrease in companionship and an 

increase in social comparison and competitiveness with the move into adolescence 

(Brody, Stoneman and McCoy, 1994). Increased ‘negative interactions’ in the 

sibling relationship have been attributed to new fi’iendships formed outside the family 

(Dunn and Brown, 1994).

Developmental changes in sibling relationships cannot be attributed to the influences 

of the siblings alone. Throughout the progression fi*om pre-school through middle 

childhood to adolescence, the sibling relationship will change as a result of the 

shared and non-shared influences on each child. Such relationships are also 

embedded within the changing context of relationships with other family members 

and peers, thus both the individual and other social and emotional realities serve to 

influence the developing relationship (Hetherington, Reiss and Plomin, 1994).

Factors A number of studies have explored potential influences on the individual differences 
influencing the

development in the development of sibling relationships, these are succinctly and critically
of sibling

relationships reviewed in Dunn and McGuire (1992). Of the parameters they review, child

temperament, family miheu, differential parental treatment, stressful life events and 

child disability are most consistently reported to be related to sibling relationships. 

In nearly all studies however, influences can only be described as correlations, given 

the cross-sectional methodology of most studies published to date: the issue of 

causahty cannot be addressed.
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Child and family ^he influence of age and development has been discussed above. With respect to
demographic

characteristics other family structure variables there are inconsistent findings and only weak

associations between sibling relationships and gender, gender match, birth order, 

family size and socio-economic status (Furman and Buhrmester, 1985; Stoneman et 

al., 1984; Abramovitch et al., 1986). These vary with the age of the sibling.

There is some evidence of increasing importance of gender and SES as siblings reach 

adolescence (Dunn, Slomkowski and Beardsall, 1994).

Age spacing also appears to be an important variable to consider. Whilst closer age 

spacing may foster sibling identification and shared interests through increased 

contact and interaction it has also been associated with intense competition, conflict 

and ambivalence, especially within same sex pairs (Wagner, Schubert and Schubert, 

1985; Bank and Kahn, 1981).

Of all the child characteristics, temperament appears to be the most strongly 

associated with the development of the quality of the sibling relationship. It appears 

the temperament of each child is significant, as is the match in temperament between 

the children (Brody, Stoneman, Gauger, 1996; Dunn and McGuire, 1992; Munn and 

Dunn, 1989; Brody, Stoneman and Burke, 1987; Brody and Stoneman, 1987). 

Children who are active, intense or unadaptable in temperament have more 

conflicted relationships, particularly when both children have difficult temperaments 

(Boer and Dunn, 1992).
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Family milieu There is strong evidence that the emotional climate of the family, marital conflict,
and stressful

life events emotional expressiveness and support are all related to the quality of the sibling

relationship (Neiderhiser, 1999; McKinnon, 1989; Hetherington, 1988; Brody and 

Stoneman, 1987), although not necessarily directly or simply related. Sandler (1980) 

for example, observed associations between negative life events and the development 

of positive sibling relationships. Dunn et al., (1994) observed closer sibling 

relationships and higher levels of friendly and affectionate behaviour following 

difficult family environments.

Other studies however, have suggested that family adversity has a negative effect on 

the sibling relationship. For example difficult step-parent relationships correlate with 

an increase in sibling conflict (Hetherington, 1988), older boys in divorced families 

are more negative to their younger siblings and particularly aggressive to their 

younger sisters (MacKinnon, 1989).

In a study of disharmonious marriages, Jenkins and Smith (1990, 1991) detailed 

interviews also found that children who live in disharmonious homes are more likely 

to develop hostile and aggressive relationships with their siblings than children living 

in harmonious homes. However, there was evidence that of those children who do 

develop, or already have, a close and supportive relationship with their sibling then 

this can offer some protection against the development of psychological disturbance 

when they are under stress.
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For the most part a family environment is not shared experience for all family 

members (Reiss et al., 1995; Hetherington, Reiss and Plomin, 1994; Daniels, Dunn, 

Furstenberg and Plomin, 1985). Thus, it would not be expected that all siblings 

would necessarily perceive the same event to be adverse. Since the impact of family 

events is likely to affect each child member of that family differently (Beardsall and 

Dunn, 1992) then differences in the effects of such events on development of the 

sibling relationship are to be expected.

Parent-child Attachment theory would predict that the quality of a parent-child relationship may
relationships

play a crucial role in shaping the sibling relationship, with children who are securely 

attached forming close and affectionate bonds with their sibling and children who are 

insecure re-enacting with each other aspects of their poor relationship with their 

parent (Teti and Ablard, 1989). Dunn and McGuire (1992) however, questions the 

evidence for this and the majority of analyses reviewed by her do not show 

associations of attachment status.

Indeed Boer (1990), although he gives evidence for associations between positive 

parental care and positive sibling relationships in middle childhood, also reports that 

sibling relationships may become enhanced in the face of poor parental care.

Similarly Bank and Kahn (1981) and Stocker (1994) found intense sibling loyalty 

developing in families in which parents were uninvolved with their children. Boer 

(1990) described this as the “compensating sibling”, that siblings develop a closer 

relationship when they experience a relative lack of parental care. In contrast.
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parental over-involvement may diminish sibling loyalty. These patterns of response 

however may be more evident for families at the extremes of stress and relationship 

difiSculties and may be not so characteristic of other, less stressed families (Bank, 

Patterson and Reid, 1996).

Differential There is impressive consensus in the research findings that maternal differential
parental

treatment treatment, or sibling-perceived differential treatment, is linked to the quality of the 

sibling relationship and individual adjustment differences. Children are particularly 

sensitive to such treatment and monitor parental behaviour to their siblings fi*om a 

very young age (Kowal and Kramer, 1997). The more differential maternal 

behaviour is shown, the more conflict and negative behaviour the siblings show each 

other (Neiderhiser, et al., 1999; Brody, Stoneman, Gauger, 1996; Boer, 1990; 

Stocker, Dunn and Plomin, 1989; Brody and Stoneman, 1987).

Interestingly, in Boer’s (1990) study o f200 sibling pairs, parental favouritism and 

differential behaviour was related not only to increased sibling conflict and hostility 

fi’om the less-favoured siblings, but also fi*om the more favoured siblings: Boer’s 

“favouritism breeds hostility” hypothesis.

The intervention of mothers in sibling disputes has been found to have two 

influences. Firstly, the involvement of mother in a sibling quarrel has been found to 

increase the incidence of fiiture quarrels but, secondly, the siblings were more likely 

to use more mature strategies of argument when their mother intervened (Dunn and
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Munn, 1986), thus suggesting that maternal mediation may affect the qualities of the 

sibling relationship.

This same study also found evidence of differential treatment in relation to birth 

order in that mothers were twice as likely to prohibit older siblings from physical 

aggression towards their younger sibling, while preferring to distract the younger 

sibling from expressing aggression. Additionally mothers have also been found to 

direct more affection, attention control and responsiveness to younger siblings than 

older siblings (Stocker, Dunn and Plomin, 1989).

More verbalisations towards the younger sibling than older sibling were found to 

correlate with less pro-social behaviour between the siblings and more behaviour 

management of the younger sibling was associated with less antagonistic behaviour 

towards the older sibling (Brody, Stoneman and Burke, 1987).

Investigation of the parental contribution to sibling relationships has also included 

the role of fathers and a comparison of the effects of their differential treatment of 

siblings. There is consistency in the literature that fathers have a more positive effect 

on sibling relationships than mothers (Brody, Stoneman and McCoy, 1992). Sibling 

relationships were found to be more pro-social if fathers had been more affectionate 

with their first-born than intrusive or uninvolved (Volling and Belsky, 1991).

The salience of father involvement is further highlighted by the findings of Brody, 

Stoneman, McCoy and Forehand (1992) and Brody, Stoneman and McCoy (1992) in
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their longitudinal analysis of family relationships and sibling relationship styles. They 

found that less conflicted sibling relationships are associated with families in which 

the father treats siblings equally and the family members perceive themselves to be 

close and harmonious.

Childhood Clearly childhood disability and illness may affect the sibling relationship not only
disability and

chronic illness directly but also indirectly through any of the above factors. A diagnosis of a

chronic illness in a child is in itself a stressful and adverse life event for the family 

which will require a degree of differential parental attention and often parental 

(typically maternal) absence (actual and/or perceived) during periods of 

hospitalisation and specialist treatment. Some children with chronic illness may be 

diagnosed at or before birth, thus the illness and its effects on the parents precede 

any sibling contact. For others diagnosis can occur after the sibling relationship has 

become established.

More directly, opportunities for joint activities may be reduced and concern and 

anxiety dominate emotional ties. Indirectly siblings may experience restricted 

activities and opportunities with parents whose energies are absorbed in the 

management of disease. Feeman and Hagen (1990) have argued that disease can 

create a shift in family hierarchies such that the sick child is treated as younger and 

healthy children as older, whatever their ordinal positions.
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It is been hypothesised, understandably, that childhood illness is associated with both 

actual and perceived differential parental treatment. But whereas some studies do 

report such differential practices in families, for example, in families with a child with 

cancer (Cairns et al., 1979), others have found no evidence of differential parenting 

or discipline practices in families with a child with cystic fibrosis (Walker et al.,

1987) or asthma (Eiser et al., 1991). It is important to remember however, outside 

illness and disability, most adolescents believe they experience different treatment 

and parents also perceive differences in their treatment of children in the same family 

(Daniels and Plomin, 1985), so there cannot be any assumption that differential 

parental management of sick and healthy children is entirely attributable to the 

disease or disabihty. Not surprisingly, studies in this area are marked by great 

diversity in the sample populations and study designs. This makes it difficult to draw 

general conclusions fi*om research in this area. In Dunn and McGuire’s (1992) 

review, they draw attention to the methodological problems associated with research 

in this area which often results in studies of small sample size, lack of control or 

comparison groups, cross-sectional designs and lack of clear theoretical framework. 

Yet it is widely held that chronic disease and disability can threaten the integrity of 

the sibling relationship both directly and indirectly (Eiser, 1993).

Although research has often focused on the negative consequences which can follow 

the diagnosis of chronic disease, there is evidence also that siblings can provide each 

other with considerable help and support throughout the illness period (Hanson et 

al., 1992; Horowitz and Kazak, 1990; Daniels et al., 1987). In the case of disability, 

McHale and Gamble (1987) comment that in most cases, “parents of disabled
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children describe the relationship between their disabled and non-disabled children as 

basically positive with any difficulties being temporary and remediable.”

McHale and Gamble (1987) did however find differences in the type of joint 

activities that children with disabled and non-disabled siblings engaged in. Although 

the siblings tended to spend about the same amount of time with each other, children 

with disabled siblings spent more time in care-giving activities, in contrast with 

children with non-disabled siblings who spent more time performing household tasks 

together. These differences, they conclude, suggest a greater degree of inequality or 

complementarity in the relationships of children with disabled siblings, particularly 

with older siblings who take the role of leader and caregiver. In contrast, 

relationships between non-disabled siblings, are more likely to be equal and 

reciprocal.

Eiser (1993), fi-om her many observations of the impact of chronic illness on the 

family, reports other beneficial influences of illness on the sibling relationship.

Where there are several children in the family, healthy siblings can exchange 

information between themselves. Older children act as surrogate parents for younger 

children, easing the anxiety that can otherwise be associated with parents’ absence. 

Communication between the sick child and healthy siblings is also important for both 

children: it may be possible for either child to express doubts that they feel would be 

less appropriately discussed with adults. Unfortunately there is little published that 

supports these observations as research has more often than not been conducted 

from a pathological perspective.
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Links between Research evidence in chapter 2 of this thesis highlighted the links between parenting
sibling

relationships practices, parental mental health, parent-child relationships and adjustment
and individual

adjustment difficulties in children with chronic illness and their siblings. Indeed the importance 

of parents (particularly mothers) in relation to their children’s adjustment has much 

wider significance than just childhood illness and disability (Mussen, 1998; Daruna 

and Greenberg, 1991; Haddad et aL, 1991; Smets and Hartup, 1988; Rosenberg and 

Joshi, 1986; Bond and McMahon, 1984; Emery and O’Leary, 1984). Parental 

influences however, are unlikely to be the only family influences; it may be also that 

sibling relationships are pertinent in shaping the development of overall adjustment 

and adaptation to adversity and life stress in children. Evidence to support this 

comes fi'om a variety of sources and suggests that siblings are likely to exert 

influence on both externalising behaviours, such as aggression and conduct disorder, 

and on internalising problems such as worry, anxiety and low self-esteem (Dunn, 

2000; Dunn and McGuire, 1992).

From the work of Patterson (1986), it is clear that sibling interactions can play a 

shaping role in aggressive behaviour in normal and clinic populations. Indeed most 

studies of children fi'om pre-school to middle childhood flnd that aggression shown 

by one sibling is correlated with aggression shown by the other (Dunn, Slomkowski 

and Beardsall, 1994; Dunn and Brown, 1994; Beardsall, 1987; Brody, Stoneman and 

Burke, 1987).

Dunn, Slomkowski and Beardsall (1994), in a sibling study of 80 children fi’om 40 

families, report findings that the experience of growing up with a sibling who is
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critical and hostile is associated with externalising and internalising behaviours. The 

behaviour of older siblings is of particular significance for their younger siblings in 

this respect. The study is notable for its multi-method and multi-informant 

assessment of sibling relationship and it is particularly interesting that these results 

reflect the perceptions not only of the mothers but also of the children themselves.

In the same study, they further report evidence of continuities between children’s 

conflicted or unfriendly behaviour to their siblings in early childhood and their later 

externalising and internalising behaviours. In particular, links were found between a 

“lack of friendly behaviour” from older siblings to younger siblings and later 

internalising problems for the younger sibling, there was less evidence of an impact 

of younger sibling behaviour towards the older siblings on the later adjustment of the 

older siblings, indicating that younger siblings may be more vulnerable to sibling 

influences than vice versa.

Similar evidence too, comes from epidemiological studies, where poor sibling 

relationships in the pre-school years have also been linked to behaviour problems and 

clinical disturbance 4 years later (Richman, Stevenson and Graham, 1982).

It is unfortunate that most research has centred on the impact of hostile aggressive 

sibling interactions and maladjustment. There is evidence also that a friendly, 

affectionate relationship between siblings has a positive impact on children’s 

behaviour (Dunn and Kendrick, 1982; Dale 1983) and on children’s socio-cognitive 

development (Dunn, 1995).
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Links Although there does not appear to be any clear, direct relationship between the
between

sibling development of positive sibling relationships and life events, there is some evidence
relationships
and stressful that stressful life events are associated with greater positive sibling relationship and

life events
greater intimacy (Dunn et al, 1994). Where such positive sibling interaction exists 

this can be a valuable source of support and serve as a buffer against the negative 

impact of stressfiil family circumstance.

Jenkins’ and Smith’s (1990, 1991) study of disharmonious marriage has already been 

described above. Further support for the potentially protective influence of siblings 

is reported by Sandler (1980), investigating a group of children from economically 

deprived backgrounds who had experienced a high level of negative life events. He 

found that having an older sibling at home was associated with a lower level of 

emotional and behavioural problems. Among children who had not experienced a 

high level of negative life events, no association was found between that presence of 

a sibling and the level of emotional and behavioural problems. He concludes from 

this that the presence of an older sibling was protective to children under stress.

However, as in other areas of sibling relationship investigation, it is unlikely that

such a linear explanation is satisfactory, as Buhrmester (1990) explains;

‘Svhen family stress is low, siblings may or may not depend on, or 

look to, one another for support; they can rely on friends, parents, 

other family members to reduce experienced stress. However, when 

family stress levels are moderate, the protective elements for siblings 

may be activated. Then with extremely high levels of stress in the 

family, siblings may begin to turn on one another as opposed to one 

another, with no-one in the family able to assume a protective role.”

98



Links 
between 

sibling 
relationships 

and sibling 
adjustment to 

chronic 
illness and 

disability

The influence of chronic illness and disability on sibling relationships have been 

described in some detail above, however, there are also indications of influences in 

the other direction; that close and supportive sibling relationships can influence the 

adjustment of the sick or disabled child.

In a study of 72 children with juvenile rheumatic disease, Daniels et al. (1987) link 

the ill child’s adjustment not only to stress in the family and parental behaviour, but 

also to the quality of their relationship with their sibling. They, like Hanson et al. 

(1992) conclude that qualitative aspects of the interactions between siblings can 

positively influence their disabled / sick sibling’s development and this makes a 

contribution to the health of the sick child over and above that of the parent-child 

relationships.

Contrary to this however, a recent study on sibling empathy (Janus and Goldberg, 

1995) between 28 dyads of children with congenital heart disease and their sibling 

found no evidence that the sibling’s empathy was a protective factor for the 

behavioural adjustment of children with illness. Furthermore, whereas siblings who 

expressed high levels of empathy were perceived by their ill brother or sister as more 

positive towards them in their interaction, their mothers judged the siblings in the 

high empathy group to be more resentful of the ill child.

These results again raise methodological issues of definition, measurement, 

informant bias and interpretation when investigating an area as socially and 

emotionally complex as sibling relationships.
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Summary Within normal developmental literature, child development and sibling interactions 

are not conceptualised as simple by-products of single or static child or family 

characteristics. Siblings influence and ‘provide’ for each other along a number of 

dimensions and sibling ‘outcome’ is the dynamic result of an interacting and evolving 

system of child, family, situational and cultural variables.

Relationships are difficult to capture empirically. The paucity of controlled, 

longitudinal studies and small sample sizes limits knowledge on how relationships 

among siblings in families where there is childhood illness compare to relationships 

among siblings where there is no such adversity. However, it is probable that the 

disruption to the health and functioning of a child in a family will significantly affect 

the sibling interactions in that family and the subsequent development of the sibling 

relationships.

The importance of this literature to this study is that, in bone marrow transplant, 

these are families living with childhood illness and consequently high levels of stress 

and distress. From the literature, such illness and family stress may both influence 

and be influenced by the sibling relationship. The requirements of bone marrow 

transplant not only add additional stress but, where there is a sibling donor, directly 

impacts on the sibling relationship through the requirement o f ‘sharing’ bone 

marrow. The small body of literature relating to this is discussed in the next, and 

final, chapter in this Literature Review.
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Chapter 4 

Donor Issues

Introduction Previous chapters have explored the contributions of descriptive and empirical 

research literature to the understanding of chronic illness on the family system 

generally and the sibling relationship specifically. Bone marrow transplant, as a high 

risk treatment for chronic, life threatening, illness conditions, is described as an 

additional stressor with certain elements unique in paediatrics. The use of a living 

child donor is one such unique factor.

Children as 
bone marrow 

donors

Among the publications addressing long-term behavioural and emotional adjustment, 

positive and negative outcomes have been described. Packman et al.,(1997) reports 

increase in social competence and leadership in donors when compared with non

donors but also higher anxiety and lower self-esteem. Other authors have described 

sleeping difficulties, school problems, feelings of threat to body integrity (Ruggiero, 

1988; Kinrade, 1987; Wiley, Lindamood and Pfefierbaum-Levine, 1984) and also the 

occurrence of severe guilt and feelings of responsibility caused by the outcome of 

treatment, the onset of GvHD or other medical complications (Futterman and 

Wellisch, 1990; Ruggiero, 1988; Kinrade, 1987; Wiley, Lindamood and 

Pfefierbaum-Levine, 1984). The Packman et al., 1997 study looked only at donor 

and non-donor siblings of children who had survived BMT, the difierential impact on 

donors and non-donors when the recipient does not survive is left to clinical 

observation and speculation.
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A few early publications have also commented on the potential for changes in the 

donor-recipient relationship following BMT. Wiley, Lindamood and Pferrbaum- 

Levine, (1984) suggest an accentuation of the pre-BMT relationship resulting 

increased intimacy or increased distancing between the two. It is important to 

consider also that in cases of genetic disease, the child to be transplanted may be a 

new-born baby, thus there may be no pre-existing sibling relationship.

Few clinicians or researchers have addressed directly with the sibling, what it means 

to be a bone marrow donor, the sibling’s attributions and beliefs, and their attitudes 

to information, consent and consultation. One uncontrolled study which reports 100 

‘systematic meetings’ with child bone marrow donors found that many experienced 

distress about their participation (Pujol et al., 1993).

A further consideration is that of the meaning of donation for the recipient and how 

well he or she adjusts, not only to the medical process but also to the ongoing 

knowledge and responsibility of being the receiver of that donation. If  the donation 

of bone marrow can be regarded as a ‘precious gift’ involving some, albeit small, risk 

to the donor, what then are the likely expectations (self-imposed or otherwise) of an 

appropriate expression of gratitude? Furthermore, if a donor assumes a role of his 

or her ‘brother’s keeper’, as it is suggested donors sometimes do (Futterman and 

Wellisch, 1990), then what is the impact of this attitude and behaviour on the 

recipient’s adjustment? Adult unrelated bone marrow donors and their recipients are 

protected from the impact of each other’s attitude and adjustment by a strictly 

controlled maintenance of anonymity; siblings cannot be protected in this way.

102



Another issue for recipients centres on the sense of self and identity that might be 

perceived as having been altered by the changing of one’s blood system to that of 

one’s sibling. Even though there is no change in the genetic characteristics of the 

recipient’s germ cells, the blood group and genetic components of the blood stem 

cells will change to that of the donor. There can be no actual risk to ‘identity’ but 

there may be a perceived one, particularly in relation to sexual identity following 

transplant from an opposite sex donor (Futterman and Wellisch, 1990). In paediatric 

BMT it is not uncommon to hear comments from relatives bestowing donor traits on 

the recipient resulting in protestation from both donor and recipient.

The outcome for donor and recipient may therefore be inextricably linked to the 

adjustment of the other; the adaptation of the recipient being, in part, a factor of the 

donor’s attitude to giving and the adaptation of the donor a function of how well the 

recipient accepts the ‘bequest’.

Some of these issues have been explored in the adult BMT hterature, and some 

parallels may also be drawn from other areas of transplant and Hve organ donation.

Adult bone Schaefer and Beelen (1996) reviewing the available literature comment that, for
marrow
donors adult bone marrow donors, donating seems to have a positive influence on the

donor’s feeling of self esteem and that for most people donation of bone marrow is 

not accompanied by psychological problems. However, donor outcome may be 

associated with the donors’ motives for bone marrow donation. Switzer et al.
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(1997) report on a study of 343 unrelated bone marrow donors; those who described 

‘positive feeling’ and empathy’ motives has better post-donation psychological 

outcomes than those who reported ‘idealised’ motives or high levels of pre-donation 

ambivalence involving weighing the costs and benefits.

In another study of unrelated adult donors, donation of marrow was viewed as an 

actualisation of their altruistic character traits and was thus experienced positively 

(Simmons, Schimmel and Butterworth, 1993). Gordon-Box^ (1996, personal 

communication) too has observed that, for some unrelated adult donors, donation 

demonstrated an ultimate act of altruism which enhanced a sense of positive self- 

worth. She has also observed however, severe and long-lasting psychological 

difiSculties following bone marrow donation, particularly in terms of a fantasy 

relationship between donor and patient, even when there had been no physical 

contact or communication. Donors and recipient families alike can talk in terms of 

the donor being like a new family member, a brother/ sister for the recipient and it is 

not at all uncommon for one or both parties to seek permission to write to each 

other or even drop anonymity and meet. Donors, she has noticed, can sometimes 

become pre-occupied with discovering the health status of the recipient and some 

have seen their donor role as the most, and only significant deed in their life. This 

can enhance their psychological well-being and self-esteem but has also been known 

to lead to a sense of restlessness and fiitility about the donor’s future.

 ̂Bone marrow donor co-ordinator, Anthony Nolan Trust.
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Stroncek et al., (1989) however, in a survey of 20 unrelated bone marrow donors in 

the US found no “serious emotional or physical after effects”. Similarly Wolcott et 

al. (1986) found no significant differences between their sample of 18 adult sibling 

bone marrow donors and the general population on measures of affect and self

esteem and Butterworth et al., (1993) report predominantly positive effects from a 

survey of all donors participating in a National Marrow Donor Program, one year 

after donation. In this latter study, carried out over a 3 year period, 87% reported 

that donating bone marrow was “very worthwhile” and 91% that they would be 

willing to donate in the future. Additionally, they found that donors of bone marrow 

were significantly more likely to feel better about themselves as a result of the 

donation than kidney donors.

An interesting consideration is the effect on donors if the transplant is unsuccessful. 

Donor outcome may be correlated with recipient health status (Wolcott et al., 1986; 

Butterworth et al., 1993; Switzer et al., 1998) implying that if deterioration in the 

patient takes places , this might have an impact on the donor. Such impact however, 

may not be wholly negative or long-lasting. Switzer et al., (1998) in a prospective 

study of adult sibling donors report that bereaved donors still experienced some 

global positive psychological gains following bereavement even though they felt their 

donation had not helped their sibling. Butterworth et al., (1993), in the only 

published study of unrelated donors to include donors of patients who did not 

survive, found that many such adult donors experienced negative effects when they 

learned that the recipient of their bone marrow had died. According to the authors
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however, these effects tended to be transient feelings of grief and not guilt or 

responsibility for the deaths.

Live organ The comparison with live organ donation is an interesting one; there are similarities
donation

in that the recipient has to receive part of the donor’s body and the donor has to give 

this, though for bone marrow donation there is no net loss in that the marrow 

donated is quickly replaced. Furthermore, although children are never called upon to 

be organ donors, live donation in organ transplant, like related BMT, is likely to be 

from a close family member and as such there may emotional limits to true freedom 

of choice in deciding to donate and a risk of coercion from other family members 

(Conrad and Murray, 1999).

From Gold et al. (1986) descriptions of the process of paediatric organ 

transplantation obtained from the parent’s perspective, many parallels can be drawn 

with bone marrow donation such as the life/death decision making, threat to survival 

from the procedure, secondary post-operative effects and risk to donor. Other 

papers addressing psycho-social effects of organ transplants on patients and their 

families have also described certain parallels such as intrapsychic problems for the 

recipient where the donor is a person of the opposite sex (Freebury, 1974), 

difficulties in internalising an external foreign body (Muslin, 1971) and a lifelong 

obligation to assume responsibility for the donated organ and maintain a healthy 

lifestyle (Conrad and Murray, 1999).
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Other studies have also indicated negative outcome for donors in some adult kidney 

donation (Simmons and Kamstra-Hennen, 1979) and Kemph, Berman and 

Coppolillo (1969) in their study of donors and family dynamics following live kidney 

donation, found that the donors felt little reward for their sacrifice. The 

characteristic features Kemph saw in the donor were post-operative depression and 

feelings of anger and resentment at being expected to do so much for another and 

envy at the attention the recipient received fi*om family and fidends and medical 

personnel. The family’s investment in the donor before surgery was considerable 

and supportive. However, shortly after the transplant surgery the major investments 

of the family returned to the recipients.

Conversely, extensive research by Simmons, Marine and Simmons (1987) found that 

most kidney donors (on self report) felt little or no ambivalence related to the 

decision to donate, were motivated by an intense desire to save the life of a person 

he or she cared about, experienced an increase in feelings of closeness to the 

recipient, felt great satisfaction when positive outcomes occurred for the recipient, 

and had no regrets about the decision. Interviews with older adolescent donors one 

year after the donation indicated positive attitudes about the donation including 

intense feelings of pride in having saved a family member’s life.

The results of these studies are clearly ambiguous and do little to clarify the issues 

regarding risks to child bone marrow donors. Perhaps most helpful is a study carried 

out by Fellner and Marshall ( 1968) of 12 kidney donors. They identified four factors 

that influenced a positive psychological outcome:
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1. The belief in the good they were doing

2. A positive relationship and trust with the doctor

3. Positive emotional reinforcement from the recipient and family

4. Attention derived from friends, acquaintances and news media.

Ethical issues Aside from the psychological issues of bone marrow donation, certain ethical issues
in the use of

children as arise from the use of child donors. Ethical codes are embedded into medical practice
bone marrow

donors but the uniqueness of sibling donation creates practical problems for the donor and 

the family. Inconsistent practice, fostered by limits in the evidence-base, may result 

in idiosyncratic medical decision-making with one hospital agreeing to harvest or 

leukapherese a child when this would be, or already has been, refused in another 

hospital. There are no guidelines with respect to informed consent, preparation or 

aftercare of child donors and there is no protection through anonymity, from 

knowledge of the fate of the recipient. Such anonymity is a fundamental part of the 

care of adult donors and is deemed necessary to afford ‘psychological protection’ for 

both donor and recipient.

Three issues dominate the ethics associated with bone marrow donation. The first, is 

that of informed consent and the fact that donors can only exercise their right to 

autonomy and self-decision if they are cognisant of the full facts and potential risks 

(Principle of Autonomy). The second is the right of donors (or not in the case of 

children) to have their views considered equally against the rights and wishes of the 

patient and parents where these conflict (Principle of Justice). The third is that the
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use of a child as a donor, should do no harm to the donor (Principle of Non- 

maleficience) and therefore the procedure is justified in the interests of the patient 

and potentially also the interests of the donor who may benefit psychologically fi*om 

saving the life of the recipient (Principle of Beneficence).

Delany (1996) argues that, in the absence of the sibling’s rights to full autonomy^, 

harvesting bone marrow fi*om a healthy sibling may well not be legal practise in the 

UK. She emphasises that the Children Act (1989) permits a medical procedure to 

occur only if it is in the best interests of the child. Donating bone marrow, a 

potentially painftil procedure necessitating a general anaesthetic and often performed 

without full informed consent, may not be in the sibling’s best interests and this 

violates a basic ethical principle that the benefit o f the individual is paramount in 

medical intervention. Others have pointed to the risk of psychological harm to the 

donor sibling should the patient not survive the transplant or if further marrow or 

stem cells are required ft"om the sibling for patients showing signs of graft failure or 

disease relapse.

Month (1996) on the other hand, argues that there are disadvantages and potential 

for psychological harm to the sibling of not donating marrow, if suitably matched.

He argues that the sibling is in effect saving the family from the trauma of losing one 

of its members and that this is potentially more harmful than the physical risks of 

donation even when the sibling is too young to have formed an emotional bond with 

the recipient.

In law, children can often consent to treatment against their parents wishes, but not dissent.
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Weisz and Robbenolt (1996) also ofiFer a very interesting argument regarding 

psychological outcome and the decision to donate, based on Attribution Theory.

They suggest that one of the benefits to donating would be the internalisation of 

positive, caring, helping attributions associated with their deed which would 

consequently increase the likelihood of the donor child behaving more pro-socially in 

the future. The risk to the donor here is if the internalised attributions do not lead to 

the expected outcome. There is some evidence from adult donation (see literature 

described in this chapter and Russell and Jacob, 1993; Procci, 1980) that the 

majority of successful transplants result in positive feelings on the part of the donor 

and a willingness to repeat the procedure for others if necessary. If the transplant is 

unsuccessful however, as a result of death or rejection of tissue, then the donor may 

experience profound psychological distress, depression and anger.

Essentially the ethical and legal arguments rest on the relative psychological impact 

of donating or not donating bone marrow yet no empirical research is pubhshed to 

date that informs this debate. This lack of research leaves four major questions 

unanswered:

1. What are the donor attributions in paediatric bone marrow transplant?

2. What are the potential negative and positive psychological effects of bone marrow 

donation on child donors?

3. What psychological evaluations are required that may identify significant potential 

risk and thereby lead to protection of vulnerable, or possibly unsuitable, donors?

4. What professional psychological interventions might be required to minimise 

psychological harm, promote resilience and maximise benefit?
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This study aimed to address, to some extent, all of these questions.

Summary available empirical literature on the psychological impact of donation of bone 

marrow on a child donor is very limited and evidence from studies of adult bone 

marrow donors and live organ donors offer little by way of clarification.

Ethical justifications for the use of children as donors rely on there being minimal 

risks, since donors accrue no direct medical benefits from the intervention. 

Arguments in support of child donors have presented the case of psychological 

benefit and the possibility of increased motivation for pro-social behaviour in donors 

as a result of internalised positive attributions of helping another through the act of 

bone marrow donation.

In considering the process of donation, the perspectives of both the donor and 

recipient need to be considered, together with the ethical principles that guide 

practice. The psychological literature, if it can address some outstanding questions, 

has much to offer and this is summed up by Weisz (1992) in her case law review in 

which she states that:

“The expectation of benefits to donors is a central issue in cases 

involving minors who are asked to donate their bone marrow (or a 

kidney) to a critically ill sibling. ... The psychological literature 

may be helpful in elucidating some factors that relate to potential 

benefits to donors, but fails to address key questions about the 

process of being a donor.”
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This Study

Chapter 5

Rationale and development of this study

Rationale ^he ideas for this study arose from working with bone marrow transplant patients 

and their donors in a clinical setting. Through observation, and the voiced concerns 

of ward staff, a number of clinical issues became apparent:

• Siblings, both donor and non-donor were a neglected population, with respect to 

preparation for transplant and follow-up.

• The opinion and informed consent of donor siblings were rarely obtained, except 

via the parents.

• Medical advances meant that donation may no longer be a one-off event and 

donors could be approached again, and again, for lymphocyte infusions. If donation 

carried high ‘psychological risk’ then multiple harvest might not be in the donor’s 

best interests.

• Parents were observed to have extremely high levels of anxiety. Physical 

separation and the parents’ own emotional and psychological needs seemed, in some 

cases, to interfere with their ability to support and aid the process of adjustment and 

coping of well children in the family.

• The relationship bond that developed between the BMT child and resident parent 

was highly emotionally charged and often exclusive of other family members.
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• Many psychological problems arose for the families some weeks or months after 

discharge fi’om hospital. Help was sought, not only for the BMT patients, but also 

their siblings for whom social, emotional and behavioural concerns were being raised 

at home and school.

At the same time ethical concerns were being raised as to the medical legality of the 

use of live children as donors - a practice which is unique in medicine, and the need 

for informed consent. The number of bone marrow transplants being carried out 

was expanding fast as were the number of medical conditions deemed transplantable. 

A clear policy of psychological care and support for sibling donors was required, but 

no specific research base existed to guide this. At the time of commencing this 

study. Packman et al, 1997 had not been published.

The extensive literature on siblings of children with chronic illness all pointed to a 

likelihood that this group was a population at risk. Donor siblings, the subject of 

concern in this thesis, are, by definition, siblings of chronically ill children. They are, 

therefore, being selected fi*om an already ‘at risk’ population. Research suggested 

that risk might operate with a multiplicative effect (Rutter, 1980, 1981) thus the use 

of siblings of chronically ill children as donors might significantly increase the risk of 

psychopathology in this group.

The literature also supports the view that chronic illness may influence the sibling 

relationship, but also that the quality of the sibling relationship may be significant in
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the adaptation and adjustment to illness. How the choice of donor and the act of 

donation influence this process was unknown and unexplored.

Finally, the interests of the team were focussed on how best to intervene and 

develop the BMT service to maximise survival of the patient but minimise risk for all 

family members.

Criticisms and limitations of previous studies presented in the literature (of which 

there are very few) have centred largely on the following methodological concerns:

1. The cross-sectional nature of most studies

2. The lack of multiple informants

3. The lack of multiple methods

4. Small sample size

5. Single centre investigation

6. The lack of comparison or control groups.

This study attempted to address some of the above issues.

1. A longitudinal design was employed with 4 reference points during the 

assessment period.

2. Multiple informants were used, parents, teachers and self-report. Observations 

were also cross-referenced with the BMT team and ward staff.

3. Methods for data collection included interview and questionnaire and a broad 

range of measures used to encapsulate psychological adjustment.
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4. Great Ormond Street Hospital conducts a large number of bone marrow 

transplants annually, in the region of 50, of which just over half were found 

(through audit) to have siblings in the family. It was anticipated that 

approximately 30 donors could be recruited and this was sufficient firom a power 

calculation and larger than any other study.

5. This was a single centre investigation and as such the generalisability of the 

results from the study may be limited. However other centres throughout the UK 

carry out far smaller number of transplants. A large number of centres would 

have had to be recruited in order to have a sample that was nationally 

representative, this was not practically possible. It was felt therefore more 

appropriate to use one centre than risk the confounding effects from the inclusion 

of an additional few donors from 1 or 2 other London centres.

6. Within family comparisons are used by including recipients and non-donor 

siblings in the total sample. Furthermore, standardised questionnaires are utilised 

which enables comparison with normal population samples and the longitudinal 

design ensures the presence of baseline data for outcome comparison.

Aims and This study has four main aims and questions:
questions

1 .To assess the immediate and long term psycho-social effects of bone marrow 

transplant on children and their families. Is there evidence of adjustment difficulties?

2. To assess the psychological impact of donating bone marrow on children who are 

donors for their sibling. Does the act of bone marrow donation place donor children 

at greater risk of psychological adversity (or benefit) than non-donors?
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3. To assess the effect of sibling bone marrow donation on the developing 

relationship between donor and recipient. Is there evidence of closer intimacy 

subsequent to donation?

4. To identify potential risk and resilience factors associated with psychological 

adaptation of donors to BMT. What factors should be considered for optimum 

psycho-social assessment and management? Are there indications of additional 

factors that might moderate the risk and thus direct clinical psychology 

interventions?

Main Within the context of the above questions, the following is hypothesised:
Hypotheses

1.1 All siblings, donor and non-donor, will show higher levels of behavioural and 

emotional disturbance than the normal population before and during BMT.

1.2 These levels of disturbance will decline in the year following BMT.

1.3 Mothers and fathers will show elevated levels of anxiety and adjustment 

difQculties before and after BMT.

1.4 Parental levels of anxiety will decline in the year following BMT.

1.5 Levels of anxiety will be greater in parents of donors than non-donors.

2.1 Donors will show significantly higher levels of internalising problems before* and 

after BMT when compared with children who are non- donors.

2.2 Donors will show significantly lower levels of externalising problems before and 

after BMT when compared with non-donors.

* “Before BMT” implies before transplant but after donor selection
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2.3 Higher levels of disturbance and adjustment difficulties vsfiU be seen in donors if 

the BMT is unsuccessful than in those where the treatment has been successful.

2.4 Donors will be perceived more positively than non-donors by mothers, reflecting 

the ‘special’ status of donor in the family.

2.5 Greater levels of pro-social behaviour will be reported in donors than in non

donors.

3.1 Increased intimacy and friendship will be seen in the donor O  recipient 

relationship.

4.1 Severity of behavioural and emotional problems in donors will be related to 

factors associated with the individual donor characteristics, illness and BMT

characteristics, parental mental health and family characteristics. Such as, age 

and temperament, parental adjustment, level of communication and expressed 

emotion within the family, level of family support, pre-BMT preparation, 

donor <=> recipient relationship, BMT experience and complications, underlying 

diagnosis and the health outcome of the recipient.
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Chapter 6

Method

Introduction The development and implementation of this research project took place within the 

context of a specialist, 10-bedded bone marrow transplant unit carrying out 40 - 50 

bone marrow transplants per annum. Acceptability and feasibility of the study was 

investigated through pilot interviewing of parents, children, ward staff and other 

members of the BMT team over a six-month period. The design of the research 

study was found to be compatible with the BMT regime and parents generally 

welcomed the opportunity to talk within the interview structure. Children were 

more resistant to being interviewed, but it was decided to pursue an attempt to allow 

children to speak for themselves both through interview and questionnaire.

The study design was approved by the Ethical Review Committee of Great Ormond 

Street Hospital and the Institute of Child Health [ref: 95-BS-15]. All subjects and/or 

their parents gave informed consent prior to participation in the study (Appendix 2).

Experimental The central questions and hypotheses outlined in the previous section were explored
design

by longitudinal assessment of emotional and behavioural functioning of all family 

members and by cross-sectional comparison of recipients, donor siblings and non

donor siblings. Predictors of donor adjustment was explored using correlation and 

regression analyses of psychological outcome and relevant independent variables.
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Psychological functioning was assessed at four time points: prior to BMT, 2 months 

following discharge from the BMT, 6 months following discharge, and 12 months 

following discharge. The initial and final follow-up assessments comprised full 

interview and questionnaire administration. For the middle two assessments points 

only questionnaires were administered.

It had been originally intended that the initial assessment would take place at the 

family home and before admission to hospital, however, it proved impossible to be 

confident about an exact admission date and consistent about how far before BMT 

this assessment should take place. Consequently, all initial assessments were carried 

out after admission to hospital but before BMT. Parents and children had consented 

to the study prior to admission, and generally parental interviews were carried out on 

the third or fourth day after admission. All (child and parent) questionnaires were 

given out following this interview. Interviews with donors were carried out the day 

before the bone marrow harvest and the day following.

For the foUow-up assessments, the benchmark for the timing of these was the date of 

discharge from hospital rather than the day of the BMT. The reason for this arose 

from discussions in the pilot interviews where it was clear that ‘BMT’ spanned the 

period of hospital admission, not just the day when the infusion took place. The 2, 6 

and 12 month time points reflect stages of post-BMT markers after discharge from 

hospital. With children expected to become physically stable by 2 months, being able 

to mix socially and return to school by 6 months, and by 12 months free of all 

medication (except maybe antibiotics) and able to be discharged from the care of the
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BMT team. Twelve months has been reported as the time when the family life of 

patients and families have gone back to ‘normal’ (Pot-Mees, 1989) and thus the 

decision was made to have this as the final follow-up stage. However, it is important 

to mention that there are other significant time points beyond this stage which 

represent medical milestones of recovery: for example, it takes 2 years for the 

immune system to reconstitute fully, 5 years disease-fi*ee fi-om malignant disease to 

be classified as ‘cured’. Late effects can become apparent any time, though most 

typically fi*om 2 years afl;er BMT. Thus ‘normal’ family life at 12 months post-BMT 

must be viewed within the context of continued threat to the development and 

survival of the patient.

Fig. 6.1 Schedule for assessment

Donor siblings

BMT recipients Non-donor siblings

Child psychological functioning

Dependent variables

Child
variables

Parental
variables

Family
variables

Illness
variables

Independent variables

Admission to BMT Discharge
hospital
discharge

2 months 
after discharge

6 months 
after discharge

12 months 
after

Assessment 1 Assessment 2 Assessment 3 Assessment 4
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Sample 1̂1 BMT families at Great Ormond Street Hospital for Children, where the recipient

patient was undergoing either a matched sibling donor (MSD) or matched unrelated

donor (MUD) bone marrow transplant and had at least one sibling, were approached

for inclusion in the study.

The main inclusion criteria were:

1. Families of paediatric patients admitted for their first BMT between January 1997 

and January 1999 who had at least one sibling living within the same family;

2. Age range of siblings 2-18 years, of patients 0 - 1 8  years;

3. Expected to be resident in the UK for the duration of the follow-up period.

Potentially suitable families were subsequently excluded if:

1. Parents declined to participate in the study . It was decided that families where 

parents consented to the study but children declined to be interviewed or 

complete the self-report questionnaires, would still remain in the study for the 

parent report data.

2. Families where parents and/or children did not speak fluent enough English to 

make adequate communication possible.

3. Families where parents and/or children were participating in other psychological 

research studies.

4. Families where patient and/or siblings were subjects of a Ward of Court or other 

socio-legal proceedings.

5. Families where one parent was the donor, the patient receiving a haplo-identical 

BMT.
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Power was anticipated that approximately 100 bone marrow transplants would be carried
analysis

out during the 2 year data collection period. An audit of previous years’ BMTs 

suggested that approximately 35% of these would be sibling donor transplants. Of 

the remainder, 75% would have at least one sibling. Thus it was anticipated that the 

available sample population to be approached for participation in the study would be 

35 donors and at least 45 non-donor siblings of MUD recipients over the 2 year 

period. Of these, only a very small proportion (<5%) were expected to be from 

overseas, non-English speaking or otherwise excluded from the study. It was 

predicted that a further 10% would not complete the initial assessment for traumatic 

health reasons in the recipient at the time of admission or would decline from 

participating thus the final predicted sample available for initial assessment was 30 

donors and 40 non-donors.

Attrition over the year was not anticipated to be high. Families remain involved with 

the BMT team throughout this time and it was expected that those agreeing to 

participate initially would continue to the study conclusion. The factor that could 

have affected this was survival of the recipient. The intention was to keep such 

families within the study but it was appreciated that some families might find this 

difficult. The first year survival rate at the time of commencing the study was 

approximately 90%, with the risk of life-threatening complications higher in MUD 

transplants. Thus at follow-up, approximately 7 of the recipients from the above 

families might not have survived the first year following transplant.
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The final prediction was that the study would include 2 6 - 3 0  donors and at least 35 

-  40 non-donors, with respect to the latter, this number might be increased by the 

inclusion of all non-donor siblings across both family groups. If  attained this would 

be the largest cohort of sibling donors ever reported to have been studied 

systematically.

The use of siblings in this way would give the most comprehensive data but would 

inevitably mean that 2 or more siblings might come fi"om the same family group thus 

running the risk that certain family characteristics might bias the data where there 

was greater representation fi*om some families. The appropriate analysis 

(hierarchical multilevel modelling) to address this ‘clustering effect’ was not feasible 

with the sample numbers available in this study, thus care has been taken to use just 

one donor or non-donor per family where non-independence of measurement was 

likely to be problematic.

Three main types of analyses were planned to test the hypotheses outlined in Chapter

5. These were:

1. A between group comparison between donors and non-donors (and recipients) at 

the initial assessment

2. A paired comparison of each group from initial assessment to follow-up

3. Linear regression analysis to explore the of relationship between independent 

variables and psychological outcome and adjustment.
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Additional exploratory analyses would test for differences between sub-groups of the 

above, such as non-donors from MSD families and non-donors from MUD families, 

donors of recipients who were well after BMT compared with those who were 

unwell or had died and children from the same family where there was each a 

recipient, donor and non-donor represented.

Power estimates were based on the main between group analysis and the above 

expected sample size, with alpha =.05 and were calculated using tables presented in 

Cohen and Cohen (1983) and Cohen (1992). The estimation of effect size proved 

problematic since no directly analogous studies were identified in the literature. The 

only remotely related study where the necessary data were available was Pot-Mees 

(1989). However this study was concerned with the recipient BMT population and 

comparison with other chronically ill patient groups. Data from her group 

comparisons were therefore not relevant. However she carried out an analysis of 

risk factors on the BMT group and this was thought to be somewhat comparable. 

From this some estimation of effect size could be made from correlations between 

independent variables and child (recipient) outcome. Her data suggests some strong 

relationships between parental/home factors and psychological adjustment in the 

recipients (r5=.51 -.60) and weak relationship between medical/BMT factors and 

adjustment and demographic aspects and outcome. Individual child characteristics 

were not comparable.

In the absence of more helpful data, effect size was discussed in terms of its 

meaning in this study population. The central aim of the study was to explore the
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risk to the psychological adjustment of children from their donating bone marrow. 

This would inform the ethical debate on the use of children as bone marrow donors. 

Currently, the practice is to use children in this way, there is no reported long-lasting 

physical harm to the donor siblings and the health benefits to the recipient siblings is 

clearly established and significant. In this respect, to question the use of children as 

bone marrow donors on psychological grounds would require evidence of substantial 

(large) effect (e.g. .75 standard deviations or more) to argue that donating bone 

marrow might place children at significant risk.

Given this, and the fact that Pot-Mees (1989) had identified some large effects, this 

study’s focus was on being able to identify as significant differences and relationships 

of large effect size. From the Cohen tables the power to detect a .75 effect size 

(alpha .05) with sample size of between 30 and 40, would be approximately 86% in 

this study.

The final Fig, 6.2 shows the pathway to the final sample population that was included in this
sample

study. Over this time period, 96 children were admitted for BMT, of which 73 had at 

least one sibling. An additional 21 families were excluded on a variety of grounds. 

Eight were non-UK residents and would not have been available for follow-up and a 

further seven did not have sufiBcient fluency in the English language to complete the 

questionnaires or interview.

A firrther four families were excluded on the grounds that the children were subjects 

of a care order or otherwise high degree of social service intervention. The decision
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to exclude this group could be criticised on the grounds of sample bias and for the 

loss of information on arguably the most vulnerable group of children. On the other 

hand, the social heterogeneity resulting from their inclusion might have confounded 

and skewed the final outcome results. It could equally be argued that any evidence 

of poor outcome in the absence of socio-demographic risk factors reflects more 

directly the impact of the BMT process on this group of children. Furthermore there 

are ethical considerations concerning the requesting of research participation on 

families already over-burdened by difficulties additional to the BMT.

One recipient was due to be 17 years old at BMT and his sister 19, as the latter was 

outside the upper age limit the decision was taken to exclude them both.

One donor had himself been a BMT patient three years earlier and was donating his 

own donated bone marrow to his new bom brother at his birth. This was pioneering 

treatment which did not require the isolation and conditioning of other BMT’s and 

was felt therefore to be too atypical of the sample group. The family also received 

much media and additional medical attention, far beyond that of other participating 

families.

Thus 51 families were asked to participate of which, 5 declined at the outset and a 

fiirther 4, having agreed to take part defaulted on the initial assessment and failed to 

complete the baseline questionnaires, these families were excluded from any 

subsequent assessment because of the lack of baseline data.
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Three children from families who agreed to take part died before their admission for 

transplant. These families were not followed up as part of the study.

None of the siblings from those families who declined or defaulted, or where the ill 

child died before BMT, were notably different from the final sample in age, sex, 

family or social demographics or medical history.

Five children died within the year following their BMT procedure and four of these 

families, two with sibling donors, opted to remain in the study and outcome data are 

available on the parents and surviving children. In these cases however, assessment 

was made approximately one month after the anniversary of the death of the 

recipient regardless of when the transplant itself had occurred.

The final sample was thus 40 families comprising 40 bone marrow recipients, 26 

bone marrow donor siblings and 31 non-donor siblings (13 of these were non-donor 

siblings of patients who had received a sibling donor BMT).

Measurement Multi-informant measurement of psychosocial adjustment in the children and the
of outcome -

the dependent sibling relationship was carried out using standardised, age-appropriate
variables

questionnaires. Informants were parents, teachers (except for assessment of the 

sibling relationship) and self-report for children over 8 years of age. Dimensions of 

psycho-social adjustment included behavioural and emotional ftmctioning and pro

social behaviour. Dimensions of the sibling relationship included positive constructs
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such as caring, co-operation and friendship and negative constructs such as 

aggression and jealousy.

Fig. 6.2 Summary of the selection of the final sample

Non-donor siblings 
Mean age: 7.4 years

Donor siblings 
Mean age:
8.6 years

26

40

MUD MSD

Final Sample 
26 families

Final Sample 
14 families

1 default 
at time I

2 died < 
BMT

3 default 
at time I 

1 died < 
BMT

Declined

Agreed to participate

Invited to participate

Admitted for MUD/MSD 
BMT Jan 1997 to January 1999

Excluded 44 
23 no sibling

7 non-fluent English
8 not living in UK
4 ehild proteet/soeial 

reasons 
1 too old (17 years)
1 donor ex-BMT patient

Recipients 
Mean age 6.4 years
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The outcome measures outlined below were used for all children, recipients, donor 

and non-donor siblings (as age appropriate) for all 4 assessment points with the 

exception of the sibling relationship questionnaires and the CBCL teacher reports 

which were only requested for the initial and follow-up assessments.

Child Behaviour Checklist (Achenbach, 1991 ; Achenbach and Edelbrock,1983, 1986) 

Four versions of this measure exist, all were used in this study:

• Parent report, for use with ages 2 to 3 years.

• Parent report, for use with ages 4 to 18 years.

• Youth Self Report (YSR), ages 11 to 18 years.

• Teacher Report (TRF), ages 5 to 18 years.

The Child Behaviour Checklist (CBCL) provides a comprehensive assessment of 

behavioural and emotional symptoms in children. It is an empirically based 

instrument that has been evaluated extensively with large normative and clinical 

samples. Reliability and validity are good for all versions of the CBCL (Achenbach, 

1991).

These scales each contain an item list of between 100 and 118 statements of problem 

behaviours that are rated on a 3-point severity scale (0 = not true or not a problem, 1 

= somewhat true or sometimes a problem, and 2 = very true or often a problem).

The instrument yields scores for eight behavioural problems sub-scales; Withdrawn, 

Somatic Complaints, Anxious/Depressed, Social Problems, Thought Problems, 

Attention Problems, Delinquent Behaviour and Aggressive Behaviour. An 

Internalising problem score (anxiety/depression, somatic complaint and emotional
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withdrawal), an Externalising problem score (attention problems, aggression, 

delinquency) and a Total problem score (Internalising, Externalising, social 

problems, attention problems and thought problems) are calculated and a T-score is 

generated based on existing age and sex specific norms. The computersied scoring 

system delineates two thresholds which identify children in a ‘borderline’ clinical 

range for behavioural and emotional problems for the general population (T-score = 

67 -70) and a ‘clinical’ range (T-score >70). However, a T-score cut-off of 60 or 

greater has been recommended to identify children m need of clinical mental health 

services (Canning and Kelleher, 1994).

The CBCL is one of the most extensively used and vahdated measures of child 

behaviour problems , however, some cautions regarding its use in the study need to 

be addressed (Canning & Kelleher, 1994; Perrin, Stein & Drotar, 1991).

The CBCL was developed to measure psychopathology, rather than to describe 

children who were expected to show fluctuations in behaviour within the normal 

range. Whilst some degree of psychological disturbance in mtemalising and 

externalising behaviours was hypothesised in this sample it was not expected that 

they would exhibit any extreme psychopathology and therefore variations in 

behaviour of recipients and siblings might occur within and around the normal range. 

The standardisation of the CBCL raw scores confound this problem by compressing 

scores within the normal range and because of this some authors have suggested the 

possibility of using raw scores instead of T-scores (Perrin, Stein & Drotar, 1991). 

The variation in age and sex of the participants in this study required standardisation
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of raw scores for group comparisons and thus T-scores were used in the analysis but 

with knowledge that this may render the instrument somewhat insensitive to subtle 

changes in behaviour within the normal range that were associated with 

psychological adjustment. Behaviours within the borderline and clinical ranges 

however would have been less affected by this problem.

Other cautions relate to the use of the CBCL with a chronic illness population and 

the appropriateness of the Somatic Complaints scale and Social Problems scale as 

indicators of psychopathology (Perrin, Stein & Drotar, 1991). For the data collected 

on recipients it is possible that bias may have occurred in the interpretation of CBCL 

items that refer to physical symptoms, thus influencing the Internalising Scale. No 

adjustments have been made however since the focus of this study was the sibling of 

the chronically ill child there was no reason to assume that the same bias would 

apply to this group. There was more concern however regarding the use of the 

Social Problems scale. Children’s social activities and opportunities are often 

disrupted by the presence of a chronically ill sibling in the family, although social 

skills and competencies are not necessarily impaired. Furthermore, such siblings may 

often be teased, or otherwise estranged fi’om their peer group because of the illness. 

Items in the CBCL Social Problems scale tend to focus on participation in activities 

and the behaviour of others towards the respondent rather than capacity and 

competence, so high scores on this scale may be misinterpreted. Given that the 

focus of the data analysis was on the Internalising and Externalising Scales as 

measures of outcome, possible bias on the Social Problems items was minimised as 

these do not contribute to either of these scales.
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Strengths and Difficulties Questionnaire (SDO) (Goodman, 1997; Goodman, 

Meltzer & Bailey, 1998)

Two versions of this scale were used for this study:

• Parent report, for use with ages 4 - 1 8  years

• Self report, reported to be suitable for ages 8+’ but at the time of analysis 

validated for ages 11-16 years.

The SDQ measures are brief behavioural screening questionnaires that assess 25 

behavioural and emotional attributes. Questions are phrased in both positive and 

negative formats and yield scores for 4 problem domains: Emotionality, 

Hyperactivity, Conduct Problems and Peer Problems, as well as a further domain of 

Pro-social behaviour. Each item is answered ‘not true’, ‘somewhat true’ or 

‘certainly true’ and scored 0,1 or 2 with the higher value reflecting greater problems 

or greater pro-sociabilty for the latter domain. Totals for each domain and the 4 

problem domains combined generate a caseness rating o f ‘normal’, ‘borderline’ or 

‘abnormal’.

Validity and reliability are good and now well-established (Goodman, 1997; 

Goodman et al., 1998) with strong correlation with the CBCL (Goodman & Scott, 

1999) and the Rutter questionnaires (Goodman, 1997).

This measure was not available at the commencement of the study but was 

introduced soon after data collection started. A number of factors guided the

' From personal communication with Robert Goodman
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decision to introduce the SDQ as an additional measure of behavioural outcome. 

Among these were the fact that it would compensate for some of the concerns about 

the use of the CBCL. The SDQ addresses less extreme psychopathology, has less 

emphasis on somatic symptoms and the self-report version was believed suitable 

(though not yet validated) for children from the age of 8 years \  In addition, there 

were other benefits: UK norms were available, the structure of the questionnaire 

directly elicited positive behaviours (changes in pro-sociability and positive regard 

had been hypothesised for the donor sample) and it is a shorter and more user 

friendly instrument than the CBCL. If found to yield helpful information, the SDQ 

would be more appropriate for use in the clinic setting.

A teacher report version of this instrument exists but was not used for this study in 

order to limit the request for information from teachers.

Spielberger State-Trait Anxietv Inventory for Children [STAIC] (Spielberger, 1973)

Two scales exist for this measure which are self evaluations of current state and 

general disposition in relation to anxiety. State anxiety was explored in this study as 

an outcome measure in an attempt to test the hypothesis that children who are bone 

marrow donors maintain an elevated state anxiety due to the ongoing stressful nature 

o f post-BMT recovery.

The State scale measures current levels of anxiety that are transitory states, that is, 

‘subjective, consciously perceived feelings of apprehension, tension and worry that 

vary in intensity and fluctuate over time’ (Spielberger, 1973). It comprises 20
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statements that ask how the respondent is feeling at a particular moment in time. 

Each statement commences with ‘I feel’ followed by a key adjective associated with 

anxiety (for example, nervous, worried). The respondent selects the degree to which 

that adjective best fits his current state and a value of 1, 2 or 3 is assigned with the 

higher value representing greater anxiety, for example 7f e e l ... very nervous (3), 

...nervous (2), ...not nervous (1)’. Normative data and T-score conversions for Raw 

scores exist for children over the age of 8 years.

Psychometric properties of the State scale of the STAIC have revealed reasonably 

good internal consistency, moderate test-retest reliability and strong correlations 

with other measures of anxiety (Papay & Spielberger, 1986).

Sibling Inventorv of Behaviour [SIB] (Schaefer and Edgerton. 1981)

This is a 32-item questionnaire designed to record the perceived frequency of 

behaviour of the sibling towards the respondent. Responses are made on a 5 point 

scale with response options ranging from ‘never’ (1) to ‘always (5). The 

questionnaire consists of 6 sub-scales measuring 3 positive and 3 negative domains 

Rivalry, Aggression, Avoidance; Companionship, Empathy and Teaching. Scores 

for items within each sub-scale are added and then divided by the number of items to 

give a mean item score for each relationship domain. Internal reliability for the six 

sub-scales are good with alphas ranging from .68 to .86 (Plomin, Reiss, 

Hetherington and Howe, 1994).
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A significant factor which guided the choice of this instrument as a measure of 

sibling relationship was the fact that it had been selected for use in another UK study 

exploring relationships between children with Cystic Fibrosis and their siblings. A 

large control sample was to be obtained for this latter research thus making available 

some comparative data on sibling relationships for this study.

Sibling Inventorv of Disagreements [SID] (Plomin et al.. 1994)

This is a 13-item questionnaire, which consists of statements of potential 

disagreement between siblings. Each child rates how often they have disagreed with 

their sibling about each issue using a 7-point scale ranging form ‘not at all in the last 

month’ to ‘more than once a day’. A total score for the 13 items is calculated by 

adding the rating from each of the items, a higher score indicates more frequent 

disagreements. Plomin et a l, (1994) report good internal reliability (alpha 

coefficient of .72).

As with the SIB, comparison data would be available because of the use of this 

measure in another study.

Measurement The independent variable consists of those factors, relevant to the investigation and
of the

independent stated hypotheses, that are expected to stay stable during the period of study but
and predictor

variables which are hypothesised to have an effect on the final outcome. Some variables are 

not necessarily stable over time but their status at a particular point in time are 

expected to have an influence on the final outcome, these variables are described
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here as predictor variables. Predictor variables are particularly interesting from a 

clinical perspective in that if associations with outcome are identified then this can 

inform potential interventions.

Definition and measurement of independent and predictor variables are described 

here under 4 categories, child factors, BMT/ recipient illness factors, parent factors 

and family environment factors. Description, categorisation and utility of 

categorical variables developed from this study under each of the above factors are 

discussed briefly below and in greater detail in the Results chapter under the relevant 

sections.

These variables were measured only twice during the study, at the initial and follow- 

up stages of the study, although brief assessments of parental mental health were 

made at the 2 middle stages to explore the process of parental adjustment over the 

year following BMT.

Child factors

• Sex and age at the time of BMT

• Donor status - whether the child was a donor, non-donor or recipient and if one 

of the latter two categories, whether a MUD or MSD BMT.

• Temperament - temperament was measured by the EAS Temperament Survey for 

Children: Parental ratings (Buss and Plomin, 1984). Four dimensions of temperament 

are assessed:

Emotionality - the tendency to become aroused easily and intensely.
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Activity - levels of activity and speed of action.

Sociability - the tendency to prefer the presence of others to being alone.

Shyness - the tendency to be inhibited and awkward in new situations.

The EAS version used in this study has 20 items, 5 corresponding to each of the 4 

temperament dimensions. A 5-point rating scale is used from ‘not characteristic or 

typical of your child’ (1) to ‘very characteristic or typical of your child’ (5). The 

scores in each temperament dimension are summed to yield the 4 temperament 

indicators.

Internal consistency for each of the four temperament dimensions are moderate to 

high and increase with increasing age (Mathiesen and Tambs, 1999). Stability 

coefiScients are good (Gibbs, Reeves and Cunningham, 1987; Boer and Westenberg, 

1994; Mathiesen and Tambs, 1999). Concern has been expressed regarding rater 

bias in the use of temperament scales (Neale and Stevenson, 1989) and care was 

taken in this study to ensure that mothers were the respondents in all cases. There is 

growing evidence of the validity and stability of maternal ratings of child 

temperament (Rothbart and Bates, 1998).

The original instrument was recommended for children between the ages of 1 and 9 

years but has been used in this study to extend to an older age group to include the 

full range of children participating in this study.

• Trait anxiety - Trait anxiety refers to relatively stable individual differences in the 

tendency to experience anxiety states. This was measured using the trait scale of the 

STAIC (Spielberger, 1973). This requires children to report how they generally feel
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by indicating on a 3-point rating scale the frequency of occurrence of the behaviour 

described: ‘hardly ever (1), ‘sometimes (2), ‘often’ (3), producing scores ranging 

from 20 -60 over the 20 items. Emphasis throughout is on worries and feelings 

rather than behaviour.

As with the State scale of the STAIC, this is a well validated and commonly used 

instrument for psychological research. Psychometric properties, including stability 

coefficients, are good and comparable with those of the State scale given above.

BMT and recipient illness factors

• Diagnosis - four diagnostic categories of disease requiring BMT were defined; 

haematology (blood disorder) - non-malignant; haematology - malignant; 

immunology (immune system disorder); metabolic (metabolic disorder).

• Duration o f  illness - elapsed time (years) from diagnosis of disease to BMT.

• Type o f  BMT- Matched sibling donor (MSD) or Matched unrelated donor 

(MUD).

• Duration o f  BMT admission - length of stay (days) from day 1 of the admission in 

preparation for the BMT episode until the day of discharge from hospital after this 

episode.

• Duration o f  isolation - length of time (days) recipient was in isolation during the 

BMT admission.

• Number o f  post BMT re-admissions - the number of times the recipient was re

admitted to hospital after discharge from the BMT episode and before the follow-up 

interview.
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• Parental residency - the parental arrangements for staying with the recipient 

during the hospital admission, whether this was predominantly the mother, the 

father, an alternating responsibility between the parents, or both parents (thus leaving 

the siblings without either parent at home).

• Preparedness for BMT - an assessment o f how well prepared the sibling / 

recipient was for the BMT process. This was a professional’s consensus rating 

derived from interview with the mother and ward / team observations and 

discussions. Three categories were defined, ‘well prepared’, ‘moderately 

well/partially prepared’, ‘inadequately prepared’.

• Health outcome o f the recipient - 3 potential outcomes at the year follow-up 

stage were established, ‘alive and well’, ‘alive but chronically or critically unwell’, 

‘died’.

Parental factors

• Parental mental health - two standardised measures of parental mental health 

were adopted, the General Health Questionnaire [GHQ-28 and GHQ-12] (Goldberg 

& Hillier, 1979) and the Spielberger State-Trait Anxiety [STAI] (Spielberger, C. D., 

1983 -  form Y), the shortened version of the State scale was used (Marteau & 

Bekker, 1992).

The General Health Questionnaire (GHQ) is a self-administered screening 

questionnaire designed to detect mental health problems in adults. It addresses two 

main types of problem. The inability to carry out normal healthy functions, and the 

appearance of new phenomena of a distressing nature. The GHQ-28 was derived
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from the original GHQ-60 (Goldberg, 1978) using principal components analysis to 

reduce the number of items and yield 4 main factors; Somatic symptoms, Anxiety, 

Social dysfunction and Depression. Psychometric properties of this scaled version 

are very good.

Two scoring methods exist for the instrument. The one adopted for this study was 

the ‘0-0-1-1’ method, allowing a potential total in the range of 1 - 28 (a maximum of 

7 for any one of the 4 factors). A score of 5 / 6 delineates the cut-off for clinical 

‘caseness’ (Goldberg & Hillier, 1979).

In addition to the GHQ-28, the shorter GHQ-12 was preferable as a repeated 

measure of parental adjustment and used on its own for the two mid-assessment 

points and combined with the GHQ-28 for the first and last assessments.

The STAI, like the STAIC is a self-administered measure of state and trait anxiety 

and comprises two separate 20-item self-report scales each measuring a distinct 

anxiety concept. The State scale, as with the child form, is an index of transitory 

emotional state or condition composed of subjective, consciously perceived feelings 

of tension and apprehension. The Trait scale is a measure of relatively stable 

individual differences in anxiety across people. Psychometric properties of this 

measure are good however, recent studies have reported the efficacy and utility of a 

briefer, six-item form of the State scale of the STAI ( Marteau & Bekker, 1992).

This has been shown by Marteau and Bekker to be sensitive to fluctuations in levels 

of anxiety and to correlate well with the fuU-form (r=.9). As parental state anxiety
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was to be one of repeated measures in the study, it was decided that this six-item 

short form would be preferable for use throughout the study. Scoring for both forms 

of the STAI are similar to the STAIC.

Family factors

• SES - employment status was established during interview and Social Class 

calculated from Office of Population Census and Statistics (1991) Standard 

Occupational Classification, London, HMSO.

• Family size - reflects the number of children living in the family home prior to 

admission for the BMT.

• Birth order - represents the age (younger or older) of the recipient relative to the 

index child.

• Source o f support from extended family - this was explored in the interview by 

use of a family genogram (Rolland, 1994; McGoldrick & Gerson, 1985). Four 

categories of source of family support were established, ‘paternal extended family’, 

‘maternal extended family’, ‘maternal and paternal’ and ‘no family source of 

support’.

• Adequacy o f  social and/or family support - this too was explored in the parental 

interview with questions designed to probe how well supported, by family and 

friends, the BMT family perceived themselves to be, how reliable and consistent that 

support was and whether the support was of an emotional and/or practical nature. 

Three eventual categories were utilised, ‘very good support’, ‘limited/moderately 

good support’ and ‘inadequate support’. Allocation to categories was based on the 

parent perception of the supportive environment.
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• Style o f  family communication - refers to the philosophy adopted by parents 

when speaking to their children about the BMT and illness. In consultation with 

team members, four categories were defined; ‘open’, ‘restricted’, ‘avoidant’ and 

‘over-inclusive’. Allocation to one of these categories was a professional’s 

consensus rating derived fi’om information provided in the interview and fi*om ward 

based observations and discussion. These categories, with examples from the 

interview, are described in greater detail in the following Results chapters.

•  Expressed emotion - Expressed Emotion was adopted as a measure of the 

emotional environment of the child within his or her family. The advantage o f using 

this measure in this study is that it may represent a non-shared family environmental 

influence on the child, i.e. the parental attitude directed uniquely to the child in 

question. This non-shared potential of EE and its relationship with child 

psychosocial adversity (Hirshfield et al., 1997; Vostanis et al., 1994; Asamow et al., 

1993; Hibbs et al., 1993; Stubbe et al., 1993) may therefore differ fi"om the influence 

of other family factors that may predict child adjustment in similar circumstances 

such as socio- economic status, parental mental health, family support or marital 

conflict, which would affect all children within the family (Plomin et al., 1994).

Expressed emotion is an operationally defined construct which aims to measure 

certain aspects of a parent’s attitudes towards their child, namely criticism, hostility, 

warmth, positive regard and emotional over-involvement.

The original method for assessing EE, the Camberwell Family Interview (Vaughn & 

Lefif, 1976; Brown and Rutter, 1966) was lengthy and generally directed at parents 

or relatives of adults presenting with psychiatric disturbance. An alternative brief
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method, the Five Minute Speech Sample (FMSS), was developed in 1986 by 

Magana et a l, and this showed high levels of inter-rater reliability (r = 0.73) and 

significant correlations with scores obtained from the CFI. However FMSS has 

received criticism about its developmental suitability (Vostanis, NichoUs & 

Harrington, 1994). Daley in 1995 (now in press) was developing an adaptation of 

the FMSS in the UK which was designed to be more suitable for younger children. 

The measure comprised 4 global scales. Initial Statement, Warmth, Emotional Over

involvement and Relationship, and two fi-equency counts, positive and negative 

evaluations of behaviour (see Appendix 5 for further description of these scales and 

associated coding. Good validity, moderate test-retest reliability and high inter-rater 

reliability (.83 - .92) was established between Daley and myself ̂ (Appendix 5).

Initial
assessment

Procedure - Where the study’s inclusion criteria were satisfied, parents of children were 

approached to participate in the research following their child’s BMT being 

scheduled. The study was explained verbally and further written information and 

consent forms were given to the parents (Appendix 2). The day after admission 

parents and children, who had agreed to participate, were approached to arrange a 

suitable interview date and time.

Parent interviews were carried out with mothers in all cases in a room designated as 

a parent interview room on the BMT ward. All interviews were tape recorded (with

Also trained in Expressed Emotion assessment and qualified as a reliable assessor.
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the exception of two mothers who did not wish to be recorded) and lasted 

approximately 1 Vi to 2 hours.

A request to approach schools was made during the interview. All initial 

questionnaires were handed out at the end of the interview and were collected on a 

subsequent visit to the ward 2 -3 days later or when they had been completed.

Child interviews were carried out in the child’s cubicle before and after the donor 

bone marrow harvest and infusion into the recipient. All child interviews were tape- 

recorded .

Schools were approached by letter to the Head Teacher and Form Teacher of the 

relevant child (Appendix 2) Questionnaires were included together with a pre-paid 

envelope. Schools that did not return questionnaires were not reminded.

Assessment 
2 and 3

Procedure - The setting for these interviews and the BMT procedure is outlined fully in Chapter 

1. Contact was maintained with the family throughout the BMT admission. Just 

prior to discharge from the hospital, parents were reminded about follow-up 

questionnaires and the final interview. At 2 months and 6 months after discharge 

parents were seen in the out-patient clinic and/or written to (Appendix 2) and sent 

the relevant questionnaires for Assessment 2 and 3 as per the research schedule 

together with a pre-paid envelope. Parents who failed to return questionnaires were 

approached again at their next clinic visit.
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Procedure - Approximately twelve months after the BMT a letter was sent the BMT child’s
Follow-up 3
assessment P^^nts reminding them that the final follow-up interview was due . This letter was

followed up by a telephone call to arrange an interview with the mother at home.

The interview format and questionnaire package was identical to the initial

assessment. Interviews were again tape-recorded and permission to contact schools

was obtained. Donor siblings were also interviewed at home.

Schools were contacted, in the same way as they were after the initial assessment.

Parent interview (see Appendix 4) was developed for this study but drew on existing
interview

schedules and techniques already in existence, most notably, Genograms 

(McGoldrick & Gerson, 1985) to explore family history, life events, family 

relationships and social supports. Expressed Emotion Assessment (Vaughn and Lefif, 

1976; Magana et al., 1986; Daley, in press) to assess family milieu and aspects of 

parent-child relationships. Further questions exploring school ftmctioning and peer 

relationships were adapted from The Child Assessment Schedule (Hodges, et al., 

1982). Questions relating to parental views on relationships between sibling dyads 

within the family were developed to correspond with the Sibling Inventory of 

Behaviour (SIB) (Schaefer and Edgerton, 1981) given to the siblings as a 

standardised seft-report measure. Although originally intended to be used with 

either mothers or fathers, since only mothers were interviewed for this study this 

parent interview essentially reflects only maternal views.

With the exception of parents of children who had not survived BMT. Contact with these families
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Additional areas covered by the interview were: attitudes to the illness diagnosis, 

BMT treatment and information disclosure to children; communication between 

family members and parental concerns about their children’s development, behaviour 

and coping. Mothers were asked the same questions (where relevant) about each 

child in birth order.

The follow-up interview was identical to the initial interview with the exception of 

the introductory stage where details from the genogram were checked to review 

changes over the intervening year and parents were encouraged to speak about the 

previous 12 months and comment on the clinical service they had received.

The child The child interview was developed specifically for this study although like the parent
interview

interview drew on existing ideas, in particular Heegaard (1992). Children under the 

age of 11 were interviewed using a specially compiled work booklet, those over 11 

were interviewed using similar questions in a semi-structured format, but without the 

use of the booklet. Information from these interviews are not included in the 

statistical analyses described in this thesis as the final numbers agreeing to be 

interviewed before BMT were too small. However mention is made here of the 

interviews as these formed part of the whole project. Information from these 

interviews will be reported on separately.

AH data was entered onto an SPSS database, 

took place after the first anniversary of the child’s death.
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Summary of Behavioural and emotional adjustment

vartables^mid Behaviour Checklist: Parent, Self (11+) and Teacher report

corre^^nding and Difficulties Questionnaire: Parent and Self (8+) report

Spielberger State Anxiety: Self report (8+)

Siblings relationships

Sibling Inventory of Behaviour: Self report (8+)

Sibling Inventory of Disagreements: Self report (8+)

Parental interview: 8 domains explored - caring, co-operation, communication, 

parentification, aggression, jealousy, arguments and friendship.

Summary of Child factors: Age, sex, donor status, temperament (EAS, Buss & Plomin, 1984),
independent

and predictor trait anxiety (STAIC, Spielberger, 1973)
variables and 

corresponding
measures Illness and recipient factors: Diagnosis, duration of illness, type of BMT, duration of 

isolation, number of re-admissions, resident parent with BMT child, BMT 

preparation, health outcome of recipient.

Famhv factors: SES, family size, birth order, source of family support, adequacy of 

family support, family communication. Expressed Emotion (5 minute speech sample, 

Daley, in press; Magana et al., 1986).

Parental factors: Parental (mother and father) general and mental health (GHQ -28, 

Goldberg & Hillier, 1979), sate and trait anxiety (STAI -  Form Y, Spielberger,

1983; Marteau & Bekker, 1992).
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Fig. 6.3

Summary o f schedule of longitudinal assessment procedure

2 & 6
months
after
BMT

months
post
BMT

Matched unrelated donor 
transplant (MUD)

Matched sibling donor 
transplant (MSD)

On

Families of children scheduled for sibling donor (MSD) or unrelated donor 
(MUD) BMT who have at least one sibling, are resident in the UK and have 

agreed to participate in the study

Repeat questionnaires to parents and children

Progress report re: BMT child

Repeat parent (mother) interview

Repeat all parent and child questionnaires

Repeat Teacher report

Parent complete questionnaires: for all children
parent’s self-report 

Child complete questionnaires: all children 8 years +
Teacher complete questionnaires: all school age children

Semi-structured interview with donors over 8 years who are willing to be 
interviewed.

Semi-structured interview with a parent (in all cases this has been the mother)

148



The final 
sample

Chapter 7

Results - Description of the final sample

The final sample comprised 97 children firom 40 families.

Table 7.1 shows the number of children recruited into each of the BMT status 

groups. Recipients are the child patients who receive the bone marrow, donors are 

the siblings of recipients who donate their marrow to the recipient and non-donors 

are all other siblings. The latter comprise both siblings of children receiving 

unrelated donor bone marrow (MUD non-donor) and non-donor siblings of children 

receiving sibling donated marrow from another sibling (MSD non-donor).

Table 7.1: Number of children in each sample group

MSD MUD Total N

recipient 26 14 40
donor sibling 26 0 26

non-donor sibling 13 18 31

The emphasis of this thesis is primarily on the donor and comparison with the non

donor population, however, it was felt that provision of a description of the recipient 

sample as well provided a richer context in which to place the donor experience. 

Thus descriptive and longitudinal data have been given for all 3 status {recipient, 

donor and non-donor) groups. Comparative statistics were carried out on 3 groups 

with SchefiFe’s post hoc comparisons of pairs of groups for significant results.
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Where data is presented on the individual characteristics of the children (section 7- 

D) information is also given for the recipient, donor and non-donor groups by type 

of BMT. Small cell numbers prevent statistical analyses on these 5 groups but 

tables describe recipients and non-donors in MSD and MUD families respectively. 

Recipients and non-donors from the MSD groups are by definition siblings of each 

other and the donors i.e. from the same 26 MSD families.

Missing From initial assessment to follow-up, parents and children from only 2 families did
data

not complete the study, this represents an overall attrition of 5%. However, 

throughout the study there are varying amounts of missing data relating to a number 

of different factors. The main reasons for missing data can be grouped under the 

following categories:

• A family member was not willing to complete the self-report questionnaires at one 

or more time points. If the initial interview and parent report questionnaires on 

the children had been completed, these families remained included in the study 

regardless of the self-report data available. It was most typically fathers and 

recipient children who were most unwilling to self-report.

• Some children were outside the age range for a particular measure and thus the N 

in the analyses may vary from measure to measure and over time.

• Approximately 30% of the parent report data at the two mid-assessment points, 

was missing. There are a number of possible reasons for this. Primarily it is clear 

from interview that both these stages are extremely difficult for parents.

Recipient children may be particularly unwell in the first 2 months after discharge
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from hospital and there is considerable parental worry coupled with an exhausting 

treatment and medical follow-up regime. At around 6 months recipient children 

are usually well enough to return to school but again this has been described as a 

difiScult stage requiring considerable emotional adjustment.

• In some cases recipient children were critically ill when the assessment was due 

and the information was not requested as to do so was felt to be unethical. In one 

case the recipient was critically ill at the final follow-up stage and remained so for 

many months. This is the only family where the recipient was alive at follow-up 

where final outcome information is not available.

• Where a recipient died within the year following BMT, only the final outcome 

information was requested regardless of the stage at which the child had died.

One such family felt unable to complete the questionnaires at this stage.

Attrition is a problem for all longitudinal clinical research. The non-availability of 

data for certain subjects at certain assessment points not only diminishes the sample 

size and consequent power of statistical analyses but can lead to bias and inaccurate 

assessment of the relationships between dependent and independent variables 

(Howard, Krause and Orlinksy, 1986).

In this study, although there was much missing data in the middle assessment points, 

there was little effective attrition between the pre-BMT and final outcome data 

obtained on the children themselves. It was felt however, that the missing self-report 

data and information from the mid-assessment was not likely to be random. The 

willingness to complete questionnaires at some points and not others suggests an
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underlying psychological state that prevented or inhibited completion of the 

questionnaires. It is possible, for example, that the missing data 2 and 6 months after 

BMT reflects those families who felt over-burdened and were coping least well at 

that particular time. Similarly, the explanation for missing self-report data as the 

employment of coping strategies in some children, has meant that the study has 

missed data that might clearly have had a bearing on the final results. However, the 

main body of these results discusses the pre-BMT and follow-up parent-report data, 

of which little is missing. Furthermore, exploration of the data collected at the mid

assessment points suggested little difference in group means between those families 

who did manage to complete every assessment and those for whom there is missing 

data.

Sample The distributions for the main dependent variables for the total sample {recipients,
distribution

donors and non-donors combined) were examined using the one-sample 

Kolmogorov-Smimov test. With exception of the SDQ, the analysis suggested 

normal distributions, thus parametric methods could be used for all dependent 

variables with interval data. The skew for the SDQ data was not so severe as to 

warrant transformation.

Sample The main outcome of interest in this thesis is that of the donor group and
groups

comparisons between donors and non-donors siblings. However, throughout this 

study, data for the recipient was also collected, and it was felt that useful, contextual 

information could be gained by including the recipient group in the early part of the 

results analysis as a form of within sibship calibration.
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Discussion of the main effects will therefore explore comparison between recipients^ 

donors and non-donors as 3 distinct child groups, or, where parental adjustment and 

family milieu are being investigated, groups are defined by type of transplant, that is, 

MSD and MUD. All mean scores and analyses include siblings and parents of 

recipients who have died.

In designing the study and associated statistical analyses consideration was given to 

exploring 5 possible groups of children, defined by donor/non-donor/recipient status 

and type of BMT. This would have reduced (though not completely avoided) the 

potentially distorting problems of common method variance fi*om having, in some 

cases, different children fi*om the same family in more than one of the sample groups. 

However, the number of sample groups would have been greater with a smaller 

number of subjects in each cell (table 7.1), thus reducing the power. Exploratory 

analyses were therefore carried out to check the appropriateness of pooling the data 

across MSD and MUD groups.

These analyses indicated few significant differences on the initial data between the 

groups, between the MSD and MUD non-donors (Chapter 9D; pages 239 -  241) or 

the MSD and MUD recipients. The decision was therefore made to combine MSD 

and MUD non-donors and MSD and MUD recipients into 2 rather than 4 groups.

In some analyses the sample groups are different to that described above in order to 

specifically minimise the risk of distortion arising fi'om non-independence. 

Explanatory text accompanies the analyses in these cases.
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A number of sub-groups are of interest for further exploratory comparative analysis, 

these include;

• Donors and non-donors from the same family.

• Non-donors from MSD families and non-donors from MUD families.

• Siblings (donors and non-donors) of recipients who have successful transplants 

and siblings of recipients who die or remain chronically unwell after transplant.

These exploratory analyses are presented in sub-sections of Chapter 9 where the 

longitudinal data analyses are presented.

Power It is acknowledged throughout this thesis that the sample sizes in some of the

analyses are small, thus limiting the power and increasing the possibility of a type II 

error. Thus, where appropriate, effect sizes (for pairwise comparisons) are given in 

addition to p values. See Chapter 6 for a more extensive discussion of power.

testing
Multiple It is also acknowledged that multiple tests of significance have been used thus

increasing the probability of a Type I error. Bonferroni corrections were not made 

as this would have severely constrained the power of the analyses in this small 

sample leading to the inflated risk of Type II errors. In this clinical context, where 

significant results are only likely to increase recognition of difficulties and 

psychotherapeutic and practical support, it was felt that it would be better to make a 

Type I error than a Type II error by failing to pick up a significant problem.
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Presentation The results in this chapter are divided into five sections and provide a description of
of Results

the sample and between group differences at the initial assessment as follows:

7-A Social demography and family characteristics of the final sample.

7-B Description of family milieu for the final sample.

7-C Illness and BMT treatment characteristics.

7-D Individual characteristics of the children {recipients, donors and non-donors). 

7-E Summary

The remainder of the results are presented in 3 further Chapters:

Chapter 8 - Description of the follow-up sample.

Chapter 9 - Longitudinal results 

Chapter 10 - Exploration of risk factors 

Chapter 11 - Moderating factors

significance
Levels of The format for presenting levels of significance are as follows: 

p values greater than. 1 = ns;

p values between. 1 and .05 = the p value (to 2 dp) will be given in parentheses; 

p values less than .05 = the p value (to 2 dp) will be given; 

p values less than .01= <.01.
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7-A Social Demography and family characteristics of the Final sample

Employment pjg 7 1  illustrates the socio-economic status by fathers occupation (or mother’s if
status

father was absent) o f the participating families. A full spectrum o f socio-economic 

groups were represented in the sample with the majority o f fathers in employment.

A number o f fathers had taken extended leave to cover all or part o f the BMT 

period. O f the mothers, 12 were also in full or part-time employment prior to BMT. 

If  working, all obtained extended leave for the BMT period, some had resigned their 

jobs as a result o f the BMT or earlier due to the recipient’s illness.

Financial strain and difficulties juggling hospital and home care was reported as a 

major additional stress during BMT by 30% o f the families.

Fig 7.1: Social Class o f final sample (fathers occupation at recruitment into study)

% of
total

□  Him

□  unem ployed

1 11 llln Him IV  V  unemployed

Ethnicity The ethnicity o f the final sample was 95% Caucasian (two o f the families were o f 

Asian origin) and in this respect the sample was not representative o f the BMT 

population. In particular many o f the immunodeficiencies arise in ethnic cultures 

where there is much consanguinity. The decision therefore to exclude donors where
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the parents were non-English speaking and those who were not resident in the UK 

for the duration of the follow-up period has led to ethnicity not being representative 

and an over inclusion of the UK white population. However, the MSD and MUD 

groups were comparable in their ethnicity.

Marital With the exception of children from three families, all others were living with both
status

biological parents at the time of BMT. Of the three exceptions, in one, there was a 

mother only and no contact with father since the birth of the youngest child, in a 

second, there was a mother and stable father figure of 6 years with some amicable 

contact with the biological father and the third was an acrimonious and fairly recent 

divorce with the children both resident with mother but regular and frequent contact 

with their father. The parents of one family (MUD) separated after BMT, otherwise 

the marital status of all donor families remained unchanged at follow-up.

Statistics are not available to determine how representative this group were in terms 

of marital status across the whole BMT population though they were somewhat 

atypical of the general UK population in having relatively few separated or divorced 

parents. There were no significant differences in marital status between the two types 

of donor group nor between this sample group and those who declined to participate 

or those who were excluded.

Family size Family size, for the total sample, averaged 2.5 children, range 2 to 5. MSD families 

averaged 2.63 children with a median of 3 and MUD families, 2.56 with a median 

number of 2 children.
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Birth order Seventeen per cent of the recipients were the eldest child in the family. Of the MSD 

families, eighty-five per cent of the recipients were younger than their donor.

Life events Table 7.2 lists the main life events that the families had experienced in the year

leading up to BMT. A full life events history was not obtained but rather mothers 

were asked, in both interviews, about recent significant life changes, close family 

illness and deaths. For this information, only the presence or absence of events were 

recorded although the impact of the event on the child and family was explored 

further in the interview.

Diagnosis, relapse, death and other illness and treatment events for the recipient are 

not included in this table.

Table 7.2: Significant Life Events preceding BMT

Number (%) of families experiencing life 
events in 12 months preceding BMT

Life event MSD i  MUD

illness in immediate family other than 
BMT recipient
death in immediate family other than BMT 
recipient
serious illness / death in extended family

1 (4%)

1 3 (21%)

serious illness / death in close other I  1 (7%)

pregnancy / birth of new sibling
parents divorced separated
house move 1 (4%) 1

parental loss of employment 1 (4%)
i

change of nanny/au pair 2 (8%) 1 (7%)

school transition (change, move to 
secondary, starting primary)

4 (15%) 2 (14%)
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Four families had experienced the death of another child at some time prior to 

transplant and one a significant and late miscarriage.

Family The nature and extent of family support, both practical and emotional, was asked
support

and rated by the mother during interview. Figs. 7.2, 7.3 depict the extent and source 

of support that mothers felt their families had available to them during transplant. 

Some mothers described abandonment, avoidance and general loss of support 

leading up to and during the BMT period; “they [friends] have a fear o f  what we 

are going through because they don’t under stand... they can’t bear to see 

themselves in that position’". Comments such as “yow really learn who your true 

friends are” were not uncommon. Other mothers spoke about choosing to not 

approach traditional sources of support because of the traumatic impact of the BMT 

on those sources; grandparents, in particular, often needed support themselves and 

parents found it difficult to provide this while at the same time look after their own 

and their children’s emotions.

Adequacy of support was also established during interview. Very Good, was defined 

by readily available, reliable and predictable support from either family and/or 

friends. Mothers felt adequately supported in all emotional and practical needs. 

Limited reflected support that was unreliably available and could not therefore be 

depended upon. Mothers either had to ask, or only had an insufficient number of 

sources to approach or otherwise felt unsupported in some ways. Inadequate 

related to those mothers who felt largely unsupported by friends and family .
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Fig. 7.2: Adequacy o f Support, reported by mothers during interview

□  very good 
50%

□  limite» 
20%

□  Inadequate 
30%

The source o f family support was similarly explored. It is remarkable that more than 

50% o f the mothers felt support was lacking from one or both sides o f the family. In 

some cases this represented a long standing estrangement but for others rifts had 

arisen as a direct result o f attitudes to the recipient’s illness and the family’s needs 

being insufficiently met at this critical time.

Fig. 7.3: Source o f family support

□  m aternal and 
paternal 

38%

□  paternal family

□  m aternal family 
only 
23%

\  /  □  no family su p p o rt
35%

There were no differences between MUD and MSD groups on the adequacy and 

source o f family support, x ^  2.23 (df =2 ),p<.33 and = 3.08 (df =2 ), p<.38 

respectively.
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7-B Family milieu

Aspects o f family milieu and interrelationships were determined during interview 

using a modified version of the FMSS (Five Minute Speech Sample) to assess parent 

child relationship and expressed emotion. Communication, information giving and 

knowledge seeking were also elicited.

Initial The Initial Statement refers to the first statement made by the mother when invited 
Statement

to talk about the child in the pre-BMT interview. The statement can be either 

positive, negative or neutral.

Fig 7.4: Initial statement by mother about child
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No significant differences existed between the recipient, donor and non-donor 

groups in relation to the Initial Statement, = .60 (df =2 ), p<.72.

Warmth Warmth is a global measure o f expressed emotion, rated during the initial speech

sample by the mother in her description about the child. A rating o f warmth is based 

on tone o f voice and concern, caring, affection and empathy . Warmth is rated low, 

moderate or high.
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Fig. 7.5: Expression of warmth from mother about child
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A Kruskal Wallis test showed a significant difference = 6.27, df=2, p<.043) 

between groups on the ratings o f expression o f warmth when mothers were talking 

about their children. The highest ratings o f warmth were seen in the recipient 

groups and the least in the non-donor groups. Given that each recipient had the 

same mother as his/her donor or non-donor sibling, this finding reflects a within 

family differential in favour o f the recipient child.

Positive and Number o f positive comments is a frequency count o f statements o f praise or
negative

comments positive evaluation o f the child by the mother during the speech sample. 

Examples o f positive comments within speech samples include;

“very solid, very, very supportive”

“very gentle, very maternal, always smiling, very happy child”

“loveable, adorable child, great to have around, good company, always smiling, 

always happy, never complains, really thinks o f others, shares”

Negative comments are conversely frequency counts o f statements o f  criticism.
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Examples o f negative comments speech samples include;

“ she’s lazy, very, very lazy”

“awkward, contradicts, nothing is ever good enough, will argue the toss about 

anything”

“a real Jekyl and Hyde, terrible, always fighting and shouting, awful fi'om the time 

she wakes up to the time she goes to bed, hard work”

No significant differences existed between the groups on the number o f negative 

comments (F=.67;, df^2, p<.52) although there was a tendency for non-donors to 

receive less positive comments than their recipient siblings, (F = 2.47; df = 2, p<.09; 

Scheffe post hoc comparison, p<.l 1). (See fig. 7.6).

Fig. 7.6: Number of positive and negative comments from mother about child
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Mother -child a  global analysis o f the mother child relationship was made by evaluating the above 
relationship

together with descriptions o f the parent-child interactions, joint activities, conflicts, 

and affection. Attempts were made to elicit information from the mother about the 

father child relationship, however it was felt that obtaining such information in this 

way was too unreliable and so it is not reported.
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Unlike the FMSS, if mothers did not spontaneously mention the relationship they 

were specifically asked to comment on their view o f the relationship and their 

interaction with each child. Ratings o f Poor reflect comments where the mother felt 

she and the child did not have a very good relationship, where the relationship was 

punctuated more by conflict that positive interaction and there was little indication 

that mother and child shared much in mutually enjoyable interaction. A moderate 

rating was assigned if the mother reported a good relationship but in neutral terms 

with little evidence o f activities or interactions to support a higher rating. 

Occasionally mothers were quite neutral about their relationship with the child but 

qualified their comments with a description o f a very good relationship between 

father and child. A good rating is where there is clear an unequivocal evidence in the 

mothers comments o f positive engagement and interaction with clear statements 

referring to a good or very good relationship and enjoyment o f the child’s company.
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Fig 7.7: Assessment of mother- child relationship
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No significant differences (using Kruskal Wallis test) existed between the groups on 

this assessment o f mother-child relationship = 1.32, df^2, p<.51).
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Sibling Features of the sibling <=> recipient relationship were assessed from the mother
relationships

report at the pre-BMT interview (for those children over the age of 4 years) and by 

self report for those children over the age of 8 years. The purpose of this 

questioning was to explore the possibility of changes in the donor<=>recipient 

relationship which might have occurred as a consequence of giving and receiving 

bone marrow. Included in this appraisal of family milieu was one aspect of the 

sibling relationship elicited during interview, namely that o f ‘friendship’. This 

category was taken as a marker of a close and positive relationship. By this 

criterion, 56% of donor<=>recipient pairs in the MSD families had a positive, close 

and companionable relationship and 44% were described as negative or not 

particularly close. By way of reference, 40% of non-donor<::>recipient pairs in the 

MUD families were described as having a close and positive relationship (see table 

7.3).

Table 7.3: Parent reported friendship between sibling dyads

Type

BMT

N o f

pairs

% positive® % negative*’

MSD recipient: donor 16 56 44

recipient: non-donor 6 17 83

donor: non-donor 8 13 87

MUD recipient: non-donor 14 50 50

non-donor: non-donor 4 0 100

MSD + 

MUD

recipient: non-donor 20 60 40

close, companionable, supportive; *’ negative, neutral
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Using a Mann Whitney U test, no significant differences were found between the 

degree of friendship between donor<^ recipient (MSD families) and non-donor<:> 

recipient (MUD) pairs. However, there was a tendency, as hypothesised, for less 

close relationships to be reported between the recipient^non-donor pairs within the 

MSD families but not MUD families. There is also an indication that the relationship 

between well siblings in families where the recipient had 2 or more siblings was not 

reported positively.

Table 7.4: Self reported sibling relationship scores from the SIB and SID

MSD families MUD families

recipient of donor of 
donor recipient 
(n=6) (n=12)

recipient of non- non-donor of 
donor recipient 
(n= 4) (n-8)

Total positive SIB 

mean raw score (S D )  

Total negative SIB 

mean raw score (S D )

56.83 50.92 

(12.5) (14.04) 

40.67 40.33 

(6.77) (9.77)

44.75 48.5 

(15.65) (8.86) 

46.25 32.37 

(11.98) (15)

SID - Sibling 

Disagreements 

mean raw score (S D )

30.8 30.83 

(4.66) (9.5)

30 26.29 

(1.73) (15.9)

Self-reported sibling relationship is discussed in greater detail in chapter 8 in relation 

to changes over time in the donor-recipient relationship. Overall findings are 

summarised here in terms of positive and negative sibling interaction from the SIB 

scores and the total SID scores (see table 7.4). As with other self assessed data, the 

age limit criteria and the fact that many recipients, in particular, were unwilling to 

respond to questionnaires prior to BMT has resulted in extremely small sample sizes. 

Means scores are tabulated (table 7.14), but no statistical tests of difference have 

been performed because of these small numbers.
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Communication The significance of family communication as a prognostic indicator of adjustment in 

childhood illness has been well reported in the literature. Attempts were made 

during the interview (and through multi-disciplinary team discussion) to assess 

various aspects of communication in these families, looking at global family style, 

parent-child communication and parent-parent communication. Mother-child 

communication and the child’s knowledge seeking about illness and BMT were 

discussed but this was removed fi'om the analysis as no reliable form of coding this 

information could be established that could take into consideration the different ages 

and developmental stages of the children and also the difference in questioning and 

confiding that might be dependant upon the style of information giving. Thus the 

presence or absence of communication about illness may reflect the child’s age or 

developmental stage, a child’s avoidant coping strategies and/or a mother’s avoidant 

coping strategies, or the fact that parents had been very open and honest and the 

child did not feel the need to discuss or question because all information had been 

made available to them and their knowledge fitted their experience.

Style of family communication was defined as open, restricted, avoidant, and a 4*̂  

category of over-inclusive was considered but no-one rated in this category and so 

this was removed. An open rating was made if there was a policy within the family 

to discuss all issues in an open and honest manner. This did not mean that children 

were party to all knowledge and frequently younger children especially would not be 

directly informed of the risk to life and late effects, however, if such questions were 

asked by the child then honest answers were given and the family environment was 

one where family discussion about such matters was comfortable. The decision of
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how much information to give was based on the child’s age and need to know at that 

time.

A restricted category was assigned if such honesty and openness was absent and 

information was withheld not so much according to the child’s level o f 

understanding but to protect the child from the truth. Some mothers in this category 

admitted they would lie if asked directly by the child if they could die. A restricted 

category also applied if parents had been open with one child but restricted with a 

sibling.

An avoidant style was one where children may or may not have full knowledge but 

parents sought to steer family conversation away from anything to do with the illness 

attempting to create a constantly positive atmosphere fearing that any ‘negative’ 

conversation would send their child into decline. One parent described it as 

“shielding” their child.

Fig. 7.8 shows the proportion of families rated in each category.

Fig 7.8; Style of family communication in the 40 participating families 
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Parental Parental mental health is regarded as contributing significantly to the family milieu.
mental health

BMT places considerable demands on the coping mechanisms and adaptability of 

mothers and fathers as they juggle changing roles, geographical displacement and 

separation, all within the context of trying to maintain an emotionally and 

developmentally healthy environment for all their children. From the published 

literature about parenting stress and parental mental health in paediatric populations 

the expectation must be that the ‘norm’ for these populations would be higher than 

general population norms and that these higher levels are not necessarily pathological 

under the circumstances and indeed may be adaptive.

The levels of parental anxiety found in this BMT sample are exceedingly high (see 

table 7.5 and fig. 7.9). Pre-BMT scores on the GHQ-28 place 51% of mothers and 

33% of fathers above a clinical cut-ofiF of 5 / 6 with the most elevated scores in the 

domains o f ‘anxiety’ and ‘somatic complaint’. There was no evidence of depression 

from this measure. Scores on the STAI put 55% of mothers and 32% of fathers 

above the clinical threshold.

No significant differences were found between MUD and MSD groups for mothers 

or fathers on any of the parental health measures (see table 7.5). Mothers showed 

significantly higher scores than fathers on state anxiety (t = 2.71, df=62, p<. 01) and 

trait anxiety (t=2.31, df=63, p<.02) but not on any other mental health measure.
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Table 7.5: Independent t-tests of mothers’ and fathers’ pre-BMT mental health scores by MSD and

MUD groups

MUD

(n=14® 8̂*’ )

MSD

(n=25®/16*’)

d f t P< es

GHQ-28 Total mothers® 5.86 (6.0) 7.72 (5.3) 76 1.00 ns .33

mean score (SD) fathers*’ 5.00 (6.0) 5.12(4 .5) 48 .05 ns .02

GHQ-28 anxiety mothers 2 .6 4  (2.3) 3.20 (2.3) 76 .72 ns .24

mean score (SD) fathers 1.89 (2.3) 2.00 (2.1) 50 12 ns .05

3HQ-28 somatic complaint mothers 1 .1 4 (1 .3 ) 2.40 (2.4) 76 1.79 (.08) .67

mean score (SD) fathers 1.00(1.5) 1.47(1.7) 49 .69 ns .29

GHQ-28 social difficulty mothers 1.79 (2.3) 1.64(1.5) 76 -.24 ns -.08

mean score (SD) fathers 1.78(1.6) 1.29(1.2) 50 -.88 ns -.34

GHQ-28 depression mothers .36 (.7) .32 (.6) 76 -.17 ns -.05

mean score (SD) fathers .33 (1.0) .35 (1.5) 50 .04 ns .16

STAI trait anxiety mothers 49.80 (13.8) 48.85 (9.8) 76 -.26 ns -.08

mean score (SD) fathers 40.33 (9.4) 44.59 (9.0) 50 1.13 ns .46

STAI state anxiety mothers 14.33 (4.7) 15.42 (3.3) 74 .82 ns .27

mean score (SD) fathers 11.67 (3.4) 13.18(2.9) 50 1.19 ns .48

Fig 7.9: Mothers’ and fathers’ GHQ-28 scores before BMT
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7-C Illness and BMT treatment characteristics

Recipient pjg 7 1 0  graphs the initial diagnosis leading to transplant for the MSD and MUD
diagnosis

sample groups and tables 7.6 and 7.7 describe other illness and BMT characteristics. 

There was no difference between the MSD and MUD groups on the recipients initial 

diagnosis.
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Fig.7.10; Distribution o f sample by diagnosis
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Illness duration Comparison o f MSD and MUD sample groups showed no significant difference

between the two groups on the duration o f illness leading up to transplant there was 

a tendency however for those receiving MUD transplant to have experienced a 

longer duration illness (see table 7.6).

Table 7.6: Comparison of sibling donor and unrelated donor BMT groups on duration of illness

SD df t

2.32 18.55 -1.13

N

26

Illness 
duration 

mean years
2.04

P5

.07*

MUD 14 4.14 3.74

Fractional degrees of freedom reflect analyses where there are variance differences between groups
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BMT Those recipients receiving MUD transplants also tended to have longer BMT
characteristics

admissions and a higher number of re-admissions in the first 6 months following 

BMT than those receiving MSD transplants. There was no difference between these 

two groups however in the number of days in isolation during BMT or in the post- 

BMT complications of GvHD (Grafl; versus Host Disease). (See table 7.7).

Table 7.7: Comparison of sibling donor and unrelated donor BMT groups on length of BMT 

admission, duration of isolation period and number of re-admissions

MSD

MUD

22

12

length of 

admission 

mean days

SD

40.77

62.58

8.37

29.45

excluding those who died before discharge from BMT admission

length of isolation 

N mean days SD

MSD 26 18.23 6.58

MUD 14 19.86 7.08

mean number 

N ® re-admissions  ̂ SD

24 1.92

14 4.79

df

32

df

38

df

1.38

3.64

36

-3.28

-.726

-3.481

P<

.01

P<

ns

P5
.01MSD 

MUD

excluding those who died before discharge from BMT admission; "  in the first 6 months after discharge from BMTb .

It is possible that these differences in the duration of illness and admission and the 

number of post-BMT re-admission may have disproportionately affected children 

from MUD families, and thus skewed the group results since by definition all donors 

are drawn fi'om MSD families whereas non-donors may come fi'om either.

172



Examination of the mean CBCL scores and standard deviations of the donors and 

non-donors by BMT type group suggest there are no significant differences between 

the child groups on the dependent variables (see 7-D) and it would seem that these 

illness factors have neither accentuated nor masked differences when the non-donor 

group is considered as a whole in combining those fi'om MSD and MUD families. 

Further analysis, presented later in the thesis, explores in greater detail a comparison 

of MSD non-donors and MUD non-donors (9-D). In addition Chapter 10 examines 

the effects of these illness variables on donor and non-donor adjustment through 

linear regression analysis, no significant relationship was identified and these 

variables would appear to account for minimal variance in donor and non-donor 

outcome and adjustment.

Physical discomfort, pain, vomiting and loss of hair was experienced by all recipients 

following bone marrow infusion. Tbi (total body irradiation)was given as part of the 

conditioning regime to 42% and this contributed to an additional discomfort in these 

recipients with the common effects of sonumbulence and loss of appetite 

approximately 6 weeks later.

All recipients adhered to the isolation regimes but adherence to medication, mouth 

care and/or diet was more variable. Twenty-two (55%) recipients were classified as 

coping well with the hospitalisation, isolation and treatment regimes. Thirteen 

(32.5%) coped but with some difBculty and five (12.5%) had tremendous difficulty 

and the experience was deemed to be very traumatic.
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Post-discharge health complications were recorded in the majority o f recipients, 

typically these complications related to, vomiting, loss o f weight, infection and 

GvHD (Fig. 7.11). Only 13% of recipients did not require re-admission, the median 

number o f re-admissions was 2 , with a maximum o f 14 experienced by one child.

Fig. 7.11; Graft versus Host Disease in BMT recipients
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It was a requirement o f BMT that all o f the recipients had at least one parent 

resident with them for the duration o f their stay. Donors were in-patients (usually on 

the same ward as the recipient) only for one night prior to the bone marrow donation 

otherwise sibling presence on the ward was not generally dictated by staff although 

there were restrictions to siblings entering cubicles whilst the recipient was in 

isolation.

Parents operated different ways o f managing family life under these circumstances. 

In the majority o f cases (57.5%) the mother was the sole and primary resident carer.
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The father was the sole resident carer in one (2.5%) of the families whereas for the 

remaining 40% parents alternated residency. Five (12.5%) families, not resident in 

London, chose to move the whole family close to the hospital for all or part of the 

duration of the admission. Eight (20%) others maintained very frequent whole 

family visits thus ensuring regular, if not daily contact between recipient and both 

parents and their siblings.

Preparation The parental attitude to communication of BMT details and additional preparation
for BMT

from team staff defined how well prepared children were for BMT. In discussion 

with the team it was decided that 42.4% of children went into the BMT having been 

fully prepared for the treatment, immediate side effects and some risks. A further 

27.3% were prepared for most aspects though the unlikely risks were hidden and 

30.3% were only partially and/or inadequately prepared for the procedure.

The donors Observations and discussions with the donors revealed that many were highly

anxious about the procedure but also very willing participants. Many were looking 

forward to being “a patient for the day” and expressed pride and equanimity about 

their role but admitted also to a fearfulness, usually in relation to the recipient rather 

than themselves. None who were asked refused consent, though it is unclear what 

real choice they had. One recipient tried to refuse to allow his sister to donate for 

him, fearing for her safety, but he was overruled by the sister as much as his parents 

and health care professionals. All mothers reported that the donor had a positive 

attitude to donating.
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Prior to BMT, non-donors were also tissue-typed for their suitability as potential 

donors. Feelings at not being a suitable match varied (from mother’s report) from 

relief in some to upset in others. Some siblings questioned the purpose o f tissue 

typing believing it to be a way o f checking whether they too had the same blood 

disorder as the recipient.

Health The majority o f recipients (72%) were alive and well at 12 months post BMT. A 
outcome

small percentage however were chronically ( 1 1 %) or critically (8 %) ill and five 

recipients (12.5 %) died following the BMT procedure, three from the MSD group 

and 2 from the MUD group. Two died before their discharge from their BMT 

admission, two at 6  months and one at 8 months following the BMT.
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Fig 7.12; Recipient health outcome
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O f the 12 recipients those who died or were unwell at follow-up, 4 suffered a relapse 

o f their initial or related condition, the others experienced BMT treatment related 

problems.

A further two children relapsed and died soon after the 12 month follow-up period.
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Psychological Psycho-social support during the BMT was available for all families. Pre-BMT
intervention

assessment by the psychologist and social worker was routine, thereafter 

consultation and/or therapeutic intervention was available on referral or family 

request. All donors were routinely prepared by the psychologist. This took the form 

of 1 or 2 sessions discussing the donor’s understanding and attitude to the BMT 

procedure. Individual ‘work booklets’ designed to elicit concerns and encourage 

questioning were given to each donor, these were started in the preparation sessions 

and completed at home. Whilst preparation of the non-donors was not routine, 

several were also seen by the psychologist prior to BMT in the same way as the 

donors. Siblings from the same family were typically seen together, each receiving 

their own work booklet.

Latterly, a second preparation book became available which was written by one of 

the study’s bone marrow recipients with the help of her parents and non-donor 

sibling (see Appendix 1)

During the BMT admission, 30% of recipients were referred to the psychologist 

either by parents or staff following concerns; typically about angry behaviour, poor 

coping, eating, vomiting and/or adherence to treatment. Two recipients were treated 

for hypertension using psychological anxiety management techniques and guided 

imagery.

A number of children, 3 recipients (7.5%) and 8 (14%) siblings were also referred 

post BMT for psychological intervention, 3 of the latter were siblings of children 

who had died.
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7-D Individual characteristics of the children

Age The ages o f the final sample o f children ranged from 6  months to 17 years with a

male to female ratio o f 48 boys : 49 girls. Distribution o f age in the recipient, donor 

and non-donors is shown in table 7.8 and for the total sample in fig. 7.13. No 

significant differences were found for age (table 7.8). Levene’s test for homogeneity 

o f variance was not significant. Scheffe’s post hoc comparisons o f pairs o f groups 

were not significant.

Table 7.8: Distribution of age for recipient, donor and non-donor groups and between group 
differences (boxed table shows distribution by group and BMT type)

N mean range SO df F P<

recipient 40 6.44 .5 - 13 3.49 233 2 ( .1 0 )

donor 26 &51 2 -  17 3.65

non-donor 31 7.45 1.25 - 17.5 4.37

N mean ran^e ST)
recipient all 40 .5 -1 3 2 4 9

MSD 26 d . / j . 6 - 7 2 6 2 3 6
MUD 14 6.96 1 .2 5 -1 3 27&

non-donor all 31 7.46 2 2 6 - 7 2 6 2 3 7
MSD 13 6.36 1 .2 5 -1 5 4.72
MUD 18 &26 2 - 7 2 6 4.4S

Fig 7.13: Distribution o f age for total sample

12

2
Std. Dev = 3 89
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Sex The distribution of sex was unequal, with a higher representation of boys in the 

recipient group and girls in the sibling groups (table 7.9). However, there was no 

différence of distribution between the donor and non-donor groups.

Table 7.9: Distribution of sex in each sample group and between group differences (boxed table 
shows distribution by group and BMT type)

N boys girls df P<

recipient 40 26 (65%) 14 (35%) 2 7.73* .02

donor 26 8 (30.8%) 18 (69.2%)

non-donor 31 14 (45.2%) 17 (54.8%)

p<.05

I ^ N boys p ris
recipient all 40 7^ (359^

\ MSD 26 20 f77%) 6(23%;
\ MUD 14 ^(37%)

non-donor all 31 77(339^
I MSD 13 7(34%;
! MUD 18 70 r36%;

Development One recipient had a diagnosis of Klinefelters disease, three other recipients had signs 

of mild mental and physical handicap associated with their illness in two cases, and 

previous treatment in another. Three of the recipients with immunodeficiency were 

of short stature and immature physical development, a typical consequence of this 

condition. One non-donor sibling had mild learning difficulties. All other children 

were within normal developmental limits at the time of BMT.
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Temperament Child temperament was assessed on mothers report using the EAS Temperament 

Survey. No differences were found between the groups for the EAS scores or on 

post hoc comparisons (Table 7.10).

Table 7.10: ANOVA - EAS Temperament scores by group (boxed table shows distribution by
group and BMT type)

EAS

Recipient

(n=36)

Donor

(n=25)

Non-donor

(n=30)

df F P<

emotionality 11.64 10.64 12.03 2 .64 ns

0 ÜW) (4.21) (5.27)

activity 19.00 20.04 20.07 2 .85 ns

(3.51) (3.80) (4.04)

sociability 17.19 17.44 17.73 2 .13 ns

(4.12) (3.57) (4.90)

shyness 12.67 12.16 12.53 2 .09 ns

(5.16) (4.01) (4.34)

smaller N reflects the feet that some children were too voune to be rated on this scale

N emotionality activity sociability shyness
recipient all 36 ÏL64 19.00^ 17.19 1167

6 .̂369 (3.57) (4.72) (3.7C9
MSD 22 11.82 (3.95) 19.23 (3.45) 16.14(4.06) 13.59 (4.94)
MUD 14 11.36(5.14) 18.64 (3.71) 18.86(3.76) 11.21 (5.34)

non-donor all 30 12.03 20.07 17.73 12.53
(4.04) (4.90) (4.30

MSD 12 11.50(5.02) 79.77 (3.74) 16.75 (4.79) 12.25 (3.65)
MUD 18 12.39 (5.54) 20.67 (4.23) 18.39 (5.00) 7272(4.34)

Mothers were also asked to rate their contentment with their child’s temperament 

prior to BMT and comment on how demanding their child was and how stressful it 

was for them to look after their child. Visual analogue ratings were made on a 10 

cm., non- segmented line, with 'O’ representing low/minimum levels and ‘10’ 

high/maximum levels. Mean scores are depicted in fig. 7.14.
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Fig 7.14: Mothers attitude to child’s temperament (boxed graph shows distribution by group and
BMT type)
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No significant differences were found between the recipient, donor and non-donor 

groups (see table 7.11).

Table 7.11: ANOVA - Maternal attitude to child’s temperament by group (boxed table shows
distribution by group and BMT type)

Recipient 

(n= 32 )

Donor

(n=24)

Non-donor

(n=25)

df F P <

contentment 7.40 6 ^ 2 2 .93 ns

mean (SD) (2 .2 2 ) (164) (2 .0 2 )

demanding 4 J 8 3.96 4.61 2 .45 ns

mean (SD) (2.51) (2.32) (2.50)

stressful 3.52 2.70 3 J ^ 2 .76 ns

mean (SD) (3.08) (L80) (2.17)
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N contentment demanding stressful
recipient all 32 7. (2.22) 4.2,^ (2 .2 / ; 2 .2 2  (2.06;

MSD 20 7.72(7.7^) 4.0& (2.24) 2.2,$ (2.92;
MUD 12 7.yg(2.&6) 4.,^9 (2.4g; 2.92 (2.44)

non-donor all 25 6 .^ 2  (2 .02 ; 4 .6/ (2.20; 2 .2 2  (2 . / ^
MSD 12 6.47(7.96; 4.0/ (2.26; 2.60 (/.22)
MUD 18 7.06(2.07) 2.0/ (2.27) 2.64 (2.42;

Predominant
mood

During the interview with the mothers they were asked, following the initial speech 

sample about each child, to define and sum up the predominant mood o f the child, 

the temperamental characteristic which was most typically seen within the family 

setting. Ratings o f negative (e.g. stroppy, angry), neutral (e.g. quiet, references to 

behaviour rather than mood, comparisons with another child “not as happy as..” ) 

and positive (e.g. happy, happy-go-lucky ) were assigned.

Fig. 7.15 : Predominant mood of child (boxed graph shows distribution by group and BMT type)
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neutral positive

No significant differences were found between the recipient, donor and non-donor 

groups (F = .79, d f =2, p<.46), although there was a trend for non-donors to be
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described as more negative and less positive than their recipient and donor siblings 

(see fig. 7.15).

Behaviour - Pre-BMT Child Behaviour Checklist assessments were available on 92 children, 5 
parent report

recipients were below the minimum assessment age o f 2 years. Overall adjustment 

for the recipient, donor and non-donor groups indicated a normal distribution 

around a mean t-score o f 48 for ‘Externalising’ behaviour and 50 for ‘Internalising’ 

behaviour. No significant difierences were found between the groups on these 

scores although non-donors were described as marginally less ‘disturbed’ with only 

1 0% and 15% of this group rated within the abnormal/borderline range for 

Internalising and Externalising behaviours respectively, compared with 27% and 

19% of donors and 29% and 17% o f recipients (see fig. 7.16 and table 7.12).

Fig. 7.16: Pathology in recipient, donor and non-donor groups indicated on the CBCL parent

report
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This level of pathology in the donors and recipients is higher than the 10% level of 

pathology found in the general population and higher than the 17% found in children 

living with chronic illness (UK Government National Statistics Office, 2000).

The fact that both donors and recipients had proportionally (though not statistically 

significant) higher levels of pathology than the non-donors suggests the possibility 

that the CBCL scores reflected anticipatory responses towards the imminent BMT 

and harvest rather than a more general measure of behavioural and emotional 

adjustment. In addition, the discrepancy between mean CBCL scores for both 

donors and recipients which were within the normal range and this level of 

pathology, suggests evidence of a strong bimodality.

Table 7.12: ANOVA - CBCL 2-3 + CBCL 4-18 scores by group (boxed table shows distribution by
group and BMT type)

recipient

(N=35)

donor

(N=26)

non-donor

(N=31)

df F P<

Internalising 

mean score (SD)

51.31

(11.58)

49.46

(11.38)

48.03

(9.86)

2 .74 ns

Externalising 

mean score (SD)

46.89

(12.04)

49.92

(9.48)

48.29

CL33)

2 .63 ns

N Internalising mean (sd) Ey:ternalising mean (sd)
recipient all 36 51.31 (11.58) 46.&P (72.04)

MSD 22 53.18(10.69 47.47 (72.7;^
MUD 14 48.15(12.76 (46.00(11.13)

non-donor all 30 48.03 (9.86) 4&2P (P .jj)
MSD 12 49.08 (10.99)
MUD 18 4767 47.72 r&22)
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Parents were also asked to complete the Strengths and Difficulties questionnaire on 

all children over 5 years of age. SDQ scores showed a similar profile to the CBCL 

scores though slightly less disturbance than identified by the CBCL. The total SDQ 

scores o f the non-donor group all fell within normal limits, for the donors, 7% were 

in the borderline range and 13% in the abnormal range, and for the recipients 5% 

and 5% respectively (see fig. 7.17 and table 7.13).

Fig. 7.17: Pathology in recipient, donor and non-donor groups indicated on the SDQ parent report
- Total scores

non-donor

donor

recipient

0% 50%

□  abnormal range 

ID borderline

□  normal range

n

100%

Table 7.13: ANOVA - parent report SDQ scores for children over 5 years by group (boxed table 
shows distribution by group and BMT type)

recip ien t

(N=2D

donor

(N=15)

non-donor

(N=19)

df F P<

Total 6.75 8 J3 226 2 . 34 ns

mean score (SD) (6 .2 0 ) (6.90) (3.56)

Emotionality 2 2 0 253 1.79 2 .47 ns

mean score (SD) (2.50) C223) (1.93)

Hyperactivity 2 2 0 3.00 3.21 2 1 .2 ns

mean score (SD) (2.24) (2.24) (1.93)

Conduct Disorder 1.25 1.53 1.47 2 .19 ns

mean score (SD) (1.41) (1.73) (1.26)

Peer Problems 1 .1 0 1.27 .79 2 .41 ns

mean score (SD) (1.65) (1.98) (1.08)

Pro-social Scale 7.31 247 7.84 2 .28 ns

mean score (SD) (3.02) (1.81) (1.54)
1
1

i
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N Total emotion Hyperac conduct peer Pro
j SDQ ality tivity problem problem social

mean mean mean mean mean mean
i (sd) w W (sd) (sd) (sd)

Recipient] all 21 6.75 2.20 1.25 1.10 7.31
!
! (2.24) (7.6.% (2.0%
1 MSD 12 2.17 2.50 1.08 .83 7.&2
1 (2.20) (7.7(^ (2.2%

MUD 8 7.00 .Z2J 1.75 1.50 1.50 6.49
(27% (2.2% (2.P7;

non all 19 7.26 1.79 3.21 1.47 .79
donor ry.pjv (1.930 (7.2di) (1.08) (7.2%

MSD 7 8.14 2.71 3.00 1.57 .^6 7.71
(2.62; (7.^0) (7.27; (7.&%

! MUD 12 6.75 1.25 3.33 1.42 .75 7.92
rL22; (2.^2; f7.2^; (7.06; f7.2%

Self report Child-rated measures included the CBCL Youth self-report, the SDQ child self-
measures of

behaviour report and the Spielberger State-Trait anxiety for children (STAIC). The CBCL was
and

emotional given to children over the age of 11 years and the latter two measures to children
functioning

over the age of 8 years.

The numbers of children completing these self-report measures were extremely 

small, more so for the CBCL-YSR data as the lower age cut-off was 11 years. 

Consequently, only the SDQ and STAIC data are reported. As the SDQ was not 

introduced into the study methodology until a few months after the start of data 

collection there are slightly fewer SDQ than STAIC on initial assessment.

The reluctance of some children to complete questionnaires about their ‘feelings’ has 

resulted in much missing data, particularly at this initial assessment stage. Thirty-nine
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children satisfied the age criteria at the initial assessment but data were available on 

only 20 children, 8 recipients, 6  donors and 6  non-donors. The unwillingness to 

acknowledge fears and worries on paper was felt to be a possible coping mechanism 

and arguably an adaptive one given that the availability o f parental support was likely 

to be unpredictable due to the imminent family separation as a result o f 

hospitalisation and isolation. No attempt, therefore, was made to coerce children 

into to completing questionnaires if they did not do so readily.

Table 7.14 shows the mean raw scores and standard deviations for this sample o f 

children on the SDQ. On this measure, for the total SDQ score, approximately 25% 

of recipients and 33% o f donors rated themselves within the borderline or abnormal 

range. All non-donors rated themselves within normal limits on all SDQ domains 

except ‘emotionality’ where 2 (17%) scored within the borderline range (fig. 7.18). 

No significant differences were found between recipient, donor and non-donor 

groups although there clearly was a tendency for non-donors to report less problems 

(see table 7.14).

Fig. 7.18: Pathology in recipient, donor and non-donor groups indicated on the SDQ self- report
Total scores
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-
d  borderlinedonor ................ .........................Illllllllllllllllllllllllllll

-
□  abnormal rangerecipient I 1
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Table 7.14: ANOVA - Mean self-report SDQ scores for ehildren over 8 years by group

recipient

(N=8)

donor

(N=6)

non-donor

(N=6)

df F P<

Total 12.00 11.83 8.50 2 .42 ns

mean score (SD) (10.21) (5.81) (4.68)

Emotionality 4.00 3.83 2.83 2 .38 ns

mean score (SD) (3.07) (Z32) (2.04)

Hyperactivity 3.75 4.00 2.83 2 .38 ns

mean score (SD) (3.15) (2.19) (1.47)

Conduct Disorder 2.38 2.67 2.00 2 .13 ns

mean score (SD) (2.92) (1.75) (1.67)

Peer Problems 1.88 1.33 .83 2 .71 ns

mean score (SD) (2.17) (1.37) (75)

Pro-social Scale 8.00 8.83 7.00 2 1.57 ns

mean score (SD) (2.27) (1.17) (1.55)

A paired t-test comparison between the parent-report and self-report indicated, for 

the donor group, a significant difference (t = 3.13,df=5, p<.03) on total SDQ with 

self-report mean scores higher than parent report. A similar disparity (though not 

always quite reaching significance) was found for donors on all sub-domains except 

‘hyperactivity’ (see table 7.15).

Given that there was an expectation from the general population data that self-report 

scores would be higher than parent-report, further analyses were carried out to test 

the ‘true’ parent / self-report disparity in the donor group. A one-sample t-test was 

used with the normal population mean score for parent-report Total SDQ (8.4, sd 

5.8) and self-report Total SDQ (10.3, sd 5.2) each with the respective donor Total 

SDQ scores. No significant differences were found between the donor parent-report
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mean score and the normal population parent mean (t=-.04, p<.97) and donor self- 

report mean and the corresponding normal population mean (t=.65, p<.55). Thus, 

although parents tended to underestimate problems in the donor, this disparity was in 

keeping with that found in the normal population. Differences between parent- 

recipient report and parent-nondonor reports were also within normal UK population 

limits.

Table 7.15: Paired t-test comparison of parent-report and self-report on pre-BMTSDQ scores

group
(n)

difference
between
means*

df paired
t

P< effect
size

Total recipient (8) 3.38 7 1.40 ns .49

SDQ donor(6) 6.83 5 3.13* .03 1.28

non-donor (5) 1.6 4 .76 ns .34

emotionality recipient (8) .63 7 .71 ns .25

SDQ donor(6) 2.50 5 2.13 (.09) .87

non-donor (5) .80 4 .64 ns .29

hyperactivity recipient (8) 1.25 7 1.09 ns .38

SDQ donor(6) 1.50 5 1.27 ns .52

non-donor (5) 1.5 4 1.37 ns .61

conduct recipient (8) 1.99 7 1.28 ns .45

disorder donor(6) 1.67 5 2.99* .03 1.22

SDQ non-donor (5) .20 4 .34 ns .15

peer recipient (8) .50 7 .76 ns .27

problems donor(6) 1.17 5 2.91* .03 1.19

SDQ non-donor (5) .20 4 .27 ns .12

Prosocial recipient (8) .25 7 .40 ns .14

SDQ donor(6) 1.33 5 1.86 (12) .76

non-donor (5) .80 4 .93 ns .42

‘mean self-report SDQ score - parent report SDQ score 
• p<.05, ** p<.01
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Correlations between the parent and self-report indicated good parent-child 

concordance for the recipients (r=.74 [8], p<.03) but less for the donors (r=.53 [6], 

p<.28) and non-donors (r=.3 [5], p<.63).

Anxiety State-trait anxiety scores were available on twenty-nine of the eligible forty children,
self-report

10 recipients, 11 donors and 8 non-donors. Mean scores, standard deviations and 

between group analyses are shown in Table 7.16. There were no significant 

differences between the three child groups with most children rating themselves 

within normal limits for trait anxiety (0% recipients, 18% donors and 12% non

donors scoring more than 1 SD above the test criterion mean). State anxiety was 

slightly elevated for recipients with 30% scoring more than ISD above the standard 

mean (20% of these 2SD above the standard mean). Percentages of donors and 

non-donors in this category were 9% and 12% respectively.

Table 7.16: ANOVA - State and trait anxiety T-scores by group

recipient

(N =ll)

donor

(N =ll)

non-donor

(N=8 )

d f F P<

trait anxiety 40.82 44.64 52.38 2 .5 ns

mean T-score (SD) (13.25) (14.42) (12.02)

state anxiety 52.5 46.91 52.38 2 .91 ns

mean T-score (SD) (11.48) (12.37) (6.37)

The distribution of the anxiety scores is interesting, many of the children rated 

themselves low on trait anxiety (not state anxiety), with 54% of recipients, 27% of 

donors and 50% o f non-donors scoring more than 1 SD below the standard mean, of 

these 18% of recipients and 9% of donors more than 2 SD below the standard mean.
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These findings question the validity o f this instrument in acutely stresslul 

circumstances where coping perhaps requires a ‘denial’ o f the anxiety, thus 

normalising the state anxiety and idealising the trait anxiety. In this study, it may be 

that those who were unable to cope in this way were also those who were unable to 

complete the questionnaires, thus, the scores o f these twenty-nine children may 

represent a biased sample with respect to management o f anxiety rather than degree 

o f anxiety.

Education Education for many o f the recipients had been severely disrupted because o f the 

underlying illness leading to BMT. For siblings however, all school age children 

were attending mainstream school, those from 4 families in the private sector. One 

non-donor sibling from a sibling donor family had mild learning difficulties and was 

receiving extra educational support. Otherwise all siblings were reported by mothers 

as functioning within the normal limits o f their class and year group.

Fig. 7.19: Teachers reports on ability, attitude and application at school
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O f the sixty-eight children who were o f school age, pre-BMT Teacher Report Forms 

(TRF) o f the CBCL were returned on forty-one, 12 recipients, 12 donors and 17 

non-donors. Figs. 7.19, 7.20 and Table 7.17 summarise the findings Ifom these 

reports.

All children scored within normal limits on ability, attitude and application and there 

were no differences between groups. With respect to Tnternalising’ and 

‘Externalising’ behaviours all recipients and donors were rated within normal limits 

on the Externalising scale, 6% o f non-donors however were rated in the ‘borderline’ 

range and a further 6% in the ‘clinical’ range. On the Internalising scale, 17% of 

recipients were rated in the ‘clinical’ range, 17% o f donors in the ‘borderline’ range, 

18% of non-donors in the ‘borderline’ range and a further 12% in the ‘clinical’ 

range.

Fig. 7.20: Pathology in recipient, donor and non-donor groups indicated on the CBCL teacher

report
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Comparison between groups, using analysis o f variance indicated no significant 

differences between the groups on the internalising or externalising domains (table 

7.17). However there was a trend for non-donors to be rated with higher degrees of 

behavioural and emotional problems, this was in slight contrast to the parent report 

CBCL where the non-donor group showed the least pathology.

Table 7.17: ANOVA - Teacher-report CBCL scores by group (boxed table shows distribution by
group and BMT type)

recipient

(N=12)

donor

(N=12)

non-donor

(N=17)

df F P<

Intemahsing 

mean T-score (SD)

45.5

(10.84)

47.17

(10.57)

50.35

(10.12)

2 .81 ns

Externalising 

mean T-score (SD)

45.08

(6.24)

44.92

(5.23)

49.29

(7.74)

2.07 ns

N  . Internalising mean (sd) Externalising mean (sd)
recipient all 12 45.50 (10.84) 45.08 (6.24)

MSD 5 43.60 (72.2^ 42.40 (4.51)
MUD 7 46.^6(47.7:9 44.92 (3.23)

non-donor all 17 50.25 (10.12) 49.29(7.74)
MSD 5 53.40 (9.50) 49.&0 (7.7^9
MUD 12 49.08 (10.50) 49.0g (g.26)

Tests of difference between parent and teacher reports suggested a tendency (not 

significant) for teachers to rate less externalising problems in donors and recipients 

than parents and more internalising problems in non-donors. Significant Pearson 

correlations between parent and teacher reports however were seen only for the 

recipient group (r=.56[12], p<.06; r=.64[12], p<.02 for externalising and 

internalising behaviours respectively).
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Sibling health Of the siblings, all donors were physically healthy (a criterion for being a donor),

two non-donors had chronic health problems associated with an inherited 

immunodeficiency and one non-donor had an acquired chronic condition which 

required regular treatment and fi-equent hospital attendance.
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7-E  Summary

The final sample of children comprised; 40 bone marrow recipients^ 26 bone marrow 

donor siblings and 31 non-donor siblings. Ages ranged between 6 months and 17 

years and both sexes were represented. The children were drawn jfrom 40 families; 

in 26 of these families the recipient was having a matched sibling donor transplant 

and in 14 an unrelated donor transplant. Of the non-donor group, 13 children had a 

recipient sibling receiving a sibling donor transplant.

No differences were found between the MSD and MUD families in their social 

demography or other family characteristics. There was a tendency for parents to be 

less positive about non-donors and they reported less warmth and good relationships 

with non-donors than with donors and recipients. Overall however, the family 

milieu presented as a generally warm and supportive one for all families.

Parental anxiety was high in both family groups with generally higher levels 

observed for mothers than fathers. No significant differences were found between 

MUD and MSD groups on levels of parental anxiety.

Sibling relationships, in MSD families, were described as being closer between 

recipient and donor than recipient and non-donor. Relationships between well 

siblings was generally described as poor in both MSD and MUD families.

Behaviour and emotional fimctioning of the majority of the children were within 

normal limits with no indication of gross pathology in any one group, although.
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some 25% of the total sample scored in the borderline/abnormal range for 

Internalising behaviour by parent or teacher report and 15% for externalising 

behaviour. These levels are higher than would be expected in the general 

population.

Self report data were limited because of missing data and therefore unreliable. 

However, from this small amount of data, a few recipients and donors did report 

some behavioural and emotional difficulties. Comparison between parent-report and 

self-report indicated that for donors, parents tended to under-describe problems, 

particularly internalising and peer problems, however, this disparity was consistent 

with the differences between parent-report and self-report in the normal population 

and again the numbers are too small to make any reliable comment.

In comparison with teachers, parents (on the CBCL) reported greater level of 

problems in recipients and donors than non-donors whereas teachers reported 

greater levels of problems in non-donors.

Some differences were found between MSD and MUD groups on illness and BMT 

treatment factors, in particular, recipients receiving MUD transplants tended to have 

had a longer duration illness, a longer BMT admission and a greater number of post- 

BMT re-admissions. It is possible that the lack of significant differences between 

donor and non-donor groups may be related to the fact that the non-donor group 

comprised children from both the MUD and MSD type BMTs, thus confounding the 

effects of illness duration and BMT variables and masking a true difference in
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outcome between donors and non-donors in MSD and MUD families respectively. 

However, differentiating the groups by the type of BMT indicated no apparent 

differences in the parent-report of behavioural and emotional adjustment between 

children in MSD families and those in MUD families.

This is fijrther explored in Chapter 10 (and Appendix 7) where the non-independence 

of these factors are taken into greater consideration. Illness duration, length of BMT 

admission and number of re-admissions were not found to be related to child 

outcome and adjustment.
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Chapter 8

The follow-up sample

The 2 month 
and 6 month 

follow-up
stages

For the interim follow-up stages of 2 months and 6 months post discharge from 

hospital all families, except where the recipient had died were approached for 

information. Response rates at these times were not good however with 

approximately 30% non-response at each of these stages. Parents typically found 

the initial 6 months and particularly the first few weeks after discharge extremely 

demanding. Having brought into hospital relatively ‘well’ children they take home 

very unwell, vulnerable, dependent children all o f whom will require a daily regime 

of medicines, restricted diet and continued social isolation. Initially weekly out

patient visits back to the hospital are required. The presence of missing data under 

these circumstances was not surprising.

The 12 The 12 month follow-up sample comprised 38 families including, 34 recipients^ 24
month

follow-up donors and 29 non-donors. Sadly, five recipients did not survive the BMT
stage

process, either relapsing from their disease during this period or succumbing to 

fatal infection. Two recipients died before their discharge from the BMT 

admission, three died after their discharge although all experienced further hospital 

admissions. Care was taken to not request follow-up information at the time of the 

anniversary of the death, these families were therefore approached 13-14 months 

after the recipient had died thus there was a slightly longer follow-up period for the
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siblings in these families. A fiirther seven children remained chronically ill at the 

follow-up stage either as result of their own underlying disease or the implications 

of treatment which resulted in secondary complications.

All families were approached for 12 month follow-up, two declined. In one the 

recipient had died and the other the recipient was extremely ill when the follow-up 

assessment was due. Data are available for all other famihes.

The social demography of the families remained largely unchanged at this follow- 

up stage. The exceptions included the marital separation of parents in one (MUD) 

family, 3 families had moved house, two of these to an entirely new geographical 

region, one mother was pregnant and another had had a new baby. Nine mothers 

had resumed either full or part-time employment.

The availabihty of family support tended to remain constant during the follow-up 

period. However, a common theme was the lack of understanding from less close 

associates who equated return from hospital with return to health, and the 

withdrawal from social encounters that risked being frivolous or trivial.

With respect to education, all but one of the recipients who had survived the BMT 

process and were of school age had returned to full-time education by 6 months 

after their discharge from hospital. Three recipients and four donors made the 

transition to secondary education during the follow-up period. Two siblings from 

the same family had changed school as a result of a geographical move.
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The foUow-up interview appeared to be a very cathartic experience for most 

mothers. The months following BMT were typically described as a very difficult 

time largely because of the social limitations and medical and health responsibilities 

placed on the families. Ironically a number of mothers reported feeling more 

emotionally labile and psychologically vulnerable at this follow-up stage than 

earlier in the process, a few described phobic and/or post-traumatic stress type 

symptoms the latter often triggered by thoughts of how close their child had come 

to death. None of the mothers reported feeling relaxed about their child’s health.

Typical responses are illustrated by the following quotes from the follow-up 

interviews:

“When I left, I expected it to be magic, a press button cure everything is fine. I 

knew we would have a rough 6 months when he first came out, that was 

understandable, but I did not expect him to be quite so ill....I kept looking and 

thinking ‘hang on, we are supposed to be well’. Nobody could tell us what was 

going on. Its been weird.... in his head he was running around but obviously his 

body wasn’t following. We expected a slow recovery, up to December {6 months 

post-discharge] we accounted for that, but I did not account for the last 6 months,

I didn’t expect it to be quite so intense at this stage, it’s shocked me.”

“I thought, when we were out of hospital everything would be sweet, and it isn’t, it 

isn’t at all. Its not over, I don’t think it will ever, ever be over.”
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“ I do think about it, I remember how I upset I was. How scared I was, but it 

came and went and was easy in comparison to what I am going through now.”

“Now I think. Oh God we’ve got a lifetime of effects ahead of us. I find it hard to 

think of him not being able to have children. ...that’s what people don’t understand, 

but why should they?”

“I’ve never relaxed, I think its all going to happen again. We were so nearly there 

[death] last time.”

“If it had to happen again. I wouldn’t agree to it, its not worth the gamble, not 

worth the risk.”

“It has changed us, I appreciate things more, I see things I never would have seen. 

You feel grateful but also guilty that your child survives and another doesn’t. We 

appreciate life a lot more, we’re more close and things that bother other parents 

don’t bother me, just happy to see them happy, growing up. . . .  sometimes I do get 

down, I think about the things that could have gone wrong, although I didn’t then, 

in my mind I think about how I would have coped.”

“I feel much calmer, calmed down, an acceptance that we don’t know what is 

going to happen.”
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Chapter 9

Longitudinal Results - Outcome and adjustment after BMT

Introduction The results discussed in this section refer to the pre-BMT assessment of children

and their parents and the subsequent longitudinal outcome from pre-BMT to the 

12 month follow-up. The main outcome factors explored were child adjustment 

(parent, self and teacher report) and parental adjustment. In most cases two sets of 

results are given; descriptive statistics on all data available at each of the initial and 

follow-up stages and paired analyses on those paired data available for both initial 

and follow-up stages. Statistical comparisons refer only to these paired data.

Five additional sections discuss the following findings:

9-A Changes in family milieu and mother-child relationship 

9-B The donor <=> recipient relationship

9-C Multiple time-point measures and the process of adjustment_

9-D Comparison of non-donors in MUD and MSD families

9-E Comparison of donors and non-donors within MSD families

9-F Outcome for donors and non-donors when BMT is not fully successful

The Chapter concludes with a summary of the findings from all the longitudinal 

data analyses (9-G).
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Child Behaviour Child adjustment - Parent report data 
Checklist

Follow-up data, available on 78 children, indicated an overall mean decrease from 

before BMT to 12 month follow-up for all children on both the internalising and 

externalising domains of the CBCL. The change in the group mean score was 

greatest for the recipients and least for the non-donors, reaching significance on 

the internalising domain for the recipients (t=2.36; p<.026) and externalising 

domain for the donors (t= 2.41; p<.025), though both with only moderate effect 

size (see tables 9.1, 9.2 and fig. 9.1).

Fig 9.1: CBCL outcome for recipients, donors and non-donors

52 1

51 1
50 J
49 j

48 11* - - - -

4 7 , 1.............

46 ■

45 ■

44 ■

43 ■
before
BMT

12 month 
follow-up

- * —  recipient - internalising
*  - - recipient - externalising 

- #  donor - internalising
*  - - donor-externalising

- $ —  non-donor - internalising
*  - - non-donor - externalising

Table 9.1: CBCL outcome: mean scores at initial and final assessment

before BMT (SD)
12 month follow-up 

(SD)

CBCL Recipient (n= 35/30) 51.31 (11.58) 46.83* (10.63)

Internalising Donor (n=26/24) 49.46 (11.38) 48.38 (9.44)

Domain Non-donor (n-31/26) 4&03 46.80 (10.41)

CBCL Recipient (n=35/30) 46.89 (12.04) 46.00 (10.32)

Externalising Donor (n-26/24) 49.92 (9.48) 47.67* (9.89)

Domain Non-donor (n=31/26) 48.29 (12.75) 48.38 (12.75)

* p < 0 5 . See Table 9 .2 for results o f  paired t-test
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Table 9.1: Paired t-test on parental report measures o f behaviour and emotional functioning from pre-BMT to 12 month follow-up

N paired difference 
T1 - T4: mean

paired difference 
standard deviation

t P< effect size

CBCL recipient 27 4.19 9.9 2.36* .03 .42
Internalising donor 24 1.88 8.9 1.03 ns .21
Domain non-donor 26 2.92 8.4 1.77 (.09) .35
CBCL recipient 27 .7 6.99 .52 ns .10
Externalising donor 24 3.08 6.28 2.41 * .02 .49
Domain non-donor 26 1.46 7.87 .95 ns .19

SDQ recipient 16 .69 2.21 1.24 ns .31
Total donor 13 1.62 4.05 1.44 ns .40
Deviance non-donor 14 .29 3.67 .29 ns .08
SDQ recipient 16 -.57 2.44 -.93 ns -.23
Pro-social donor 13 -.31 1.44 -.77 ns .22
Domain non-donor 14 .14 1.46 .37 ns .09
SDQ recipient 16 .38 1.36 1.1 ns .28
Emotionality donor 13 .69 2.1 1.19 ns .33
Domain non-donor 14 .36 1.74 .77 ns .21
SDQ recipient 16 .31 1.25 1 ns .25
Hyperactivity donor 13 .85 1.82 1.68 ns .47
Domain non-donor 14 .14 1.7 .31 ns .08
SDQ recipient 16 0 .97 0 ns 0
Conduct disorder donor 13 0 .91 0 ns 0
Domain non-donor 14 -.14 1.1 -.49 ns -.13
SDQ recipient 16 .06 .85 .29 ns .08
Pro-social donor 13 .08 1.44 .19 ns .05
Domain non-donor 14 -.07 1.44 -.19 ns .05
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The observed outcome in the overall CBCL scores corresponded with a small drop 

in the numbers of children whose scores fell within a borderline/abnormal range at 

follow-up. In total, 17% & 10% of recipients, 18% & 15% o f donors and 12% & 

16% of non-donors scored outside the normal range for internalising and 

externalising scores respectively. Although lower than the initial assessment this 

level of pathology was still slightly higher than would be expected in the general 

population. No significant differences between groups were found at follow-up.

Adjustment was explored by looking at the final outcome score and the degree of 

change from pre-BMT to follow-up. Change scores were calculated by subtracting 

the follow-up scores from the pre-BMT scores, these showed a positive mean 

score for all 3 groups on both internalising and externalising domains. High 

standard deviations however suggested that the factors that influenced adjustment 

after BMT may not have been universal or had universal effect for all children or, 

that there had been a regression to the mean with the most extreme scores pre- 

BMT changed by a greater degree than those close to the mean value. Significant 

differences were not seen between the groups on change scores for internalising 

(F=.49; df =2, p<.61) or externalising behaviour (F=.73; df = 2, p<.48).

Parent report The SDQ outcome scores showed a similar pattern to the CBCL over time for
measures -

Strengths & total deviance scores. This measure was administered only to parents of children
Difficulties

Questionnaire over the age of 5, consequently, numbers in the groups were slightly smaller, n=24,

22 and 22 for recipients, donors and non-donors respectively\ Fig 9.2 graphs the

' The slightly larger N at follow-up relates to a problem of missing data at pre-BMT {see previous 
sections). In addition, some children not included at Time 1 because of their age, were included
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mean SDQ total scores for each group over the assessment period. Paired t-tests 

showed no significant change over time for any of the SDQ domains (see Table 

9.1) however a trend in the reduction of problem behaviours and increase in pro

social behaviours was observed for recipients and donors, the converse was true 

for non-donors. The size of this effect however was small and this reflects large 

standard deviations in the scores. An analysis of variance showed no significant 

differences between the groups at follow-up on the total deviance scores (F=.30; df 

= 2; p<.74) or change scores (F=.56; df = 2; p<.57), despite the apparent 

difference in direction of change for non-donors.

As with the CBCL, SDQ total deviance scores showed a slight reduction in degree 

of pathology for recipients and donors with more children in these groups scoring 

within the normal range. More non-donors however scored above the normal 

range cut-off. (See table 9.3 and figs. 9.2, 9.3)

Table 9.3: SDQ total deviance and pro-social outcome: mean scores at initial and final
assessment

before BMT (SD)
12 month follow-up 

(SD)
SDQ Recipient (n= 21/24) 6.75 (6 .20 ) 6.25 (4.33)

Total Donor (n= 15/22) 8.33 (6.90) 7.00 (5.02)

Deviance Non-donor (n= 19/22) 7.26 (3.60) 8.00 (5.90)

SDQ Recipient (n=21/24) 7.31 (3.02) 8.33 (1.80)

Pro-social Donor (n= 15/22) 7.47 (1.81) 7.82 (2.15)

Domain Non-donor (n= 19/22) 7.84 (1.54) 7.90 (1.85)

at follow-up because they now reached the appropriate age for inclusion. These children are 
included in group means and analyses not requiring paired statistics between the two time points.
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Fig 9.2: SDQ measures - outcome for total deviance scores

SDQ
Raw
scores
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■ Donor

■ Non-donor -

N

2 1 / 2 4

15/ 22

19/ 22

follow-up

Normal range = 0 - 1 3  
Borderline cut-off = 1 4 - 1 6  
Abnormal range = 1 7 - 4 0  
92% recipients, 86% donors, 

86% non-donors in normal range 
at 12 month follow-up

Fig: 9.3: SDQ outcome - Pro-social domain
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• non-donor

Normal range 6 - 1 0  
Borderline cut-off = 5 
Abnormal range 0 - 4  
96 %) recipients, 73% donors, 

89% non-donors in normal range

follow-up

The overall picture from the above parent-report behavioural outcome measures 

was one o f  a reduction in ‘problem’ behaviour and an indication o f  positive 

adaptation and improvement over time in pro-social skills for recipients and 

donors. Non-donors showed a static if  not deteriorating profile. It should be 

stressed however that none o f  the group means ever exceed values outside the 

normal range. CBCL and SDQ scores were consistent with each other.
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Self-report measures o f child outcome and adjustment

Strengths and Forty-two children were eligible by age to self complete the SDQ at the 12 month 
Difficulties

Questionnaire follow-up assessment, of these, twenty-five children, 11 recipients, 9 donors and 5 

non-donors returned completed forms.

Figs. 9.4, 9.5 graph the group mean SDQ-SR scores for Total Deviance and the 

Pro-social domain respectively. The pattern of change from pre-BMT to 12 month 

follow-up was similar to that described by parents with an overall downward trend 

in total deviance which was more marked in the recipients and donors. At follow- 

up, all donors and non-donors and 92% of recipients rated themselves within 

normal limits of behavioural and emotional functioning. No apparent change was 

observed in pro-social behaviour when plotting the group means at each time point 

however, paired t-tests on the small sample of pairs available in each group 

suggested a decrease in pro-social behaviours for recipients, and a trend towards 

increased pro-social behaviours in the donor and non-donor groups (see table 9.4).

Fig 9.4: SDQ self report measures - outcome for total deviance score

Raw
scores
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• Recipient -total 
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6 / 5
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91% recipients, 100% donors,

100%) non-donors in normal range 
at 12 month follow-up

follow-up
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Table 9.4: Paired t-test on self report measures o f  behaviour and emotional fimctioning from pre-BMT to 12 month follow-up

N paired difference 
T1 - T4: mean

paired difference 
standard deviation

t P< effect size

STAIC recipient 9 12.67 14.09 2.70* .03 .90
state donor 9 5.33 17.52 .91 ns .30
Anxiety non-donor 6 -1.67 3jW -1.03 ____ ns -.42
STAIC recipient 10 5.30 10.00 1.68 ns .05
trait donor 9 12.67 16.87 2.25* .05 .75
anxiety non-donor 6 6.83 9.6 1.74 ns .71

SDQ recipient 7 .29 2.06 .37 ns .14
Total donor 4 5.75 8.77 1.30 ns 1.16
Deviance non-donor 4 .50 4.51 .22 ns .66
SDQ recipient 7 1.29 “ .42 3.06* .02 .98
Pro-social donor 4 -.50 .58 -1.73 ns -.41
Domain non-donor 5 -1.00 1.29 -2.32 ns -.73
SDQ recipient 7 .57 2.51 .60 ns .23 “
Emotionality donor 4 3.50 3.7 1.89 ns .95
Domain non-donor 4 0.00 2.16 0.00 ns 0
SDQ recipient 7 -.29 1.5 -.51 ns -.19
Hyperactivity donor 4 1.00 2.16 .93 ns .46
Domain non-donor 4 0.00 1.41 0 ns 0
SDQ recipient 7 -.43 1.72 -.66 ns -.25
Conduct disorder donor 4 1.50 1.91 1.57 ns .79
Domain non-donor 4 0.00 1.41 0.00 ns 0
SDQ recipient 7 .43 1.62 .70 ns .27
Peer problems donor 4 -.25 1.50 -.33 ns -.17
Domain non-donor 4 .50 .58 1.73 ns .86
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Table 9.5: Self-report SDQ total deviance and pro-social outcome: mean scores at initial and final 

assessment

before BMT (SD)
12 month follow-up 

(SD)
S D Q Recipient ( n = 8 / l l ) 1 2 .0 0 (10.21) 7 36 (5.28)

Total Donor (n=6/9) 11.83 (5.81) 6 .1 1 (3.41)

Deviance Non-donor (n=6/5) 8.50 (4.68) 820 (3.56)

S D Q Recipient (n=8/l 1) 8 .0 0 (2.27) 7.64 (1.57)

Pro-social Donor (n=6/9) &83 (1.17) 8.44 (1.51)

Domain Non-donor (n=6/5) 7.00 (4.68) 7.00 (1.87)

p < 0 5 . See Table 9 .4  for results o f  paired t-test

Fig: 9.5: SDQ self report outcome - Pro-social domain
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Results o f paired t-tests with mean differences and effect sizes are given in Table 

9.4. Unfortunately, because o f missing data, the numbers o f pairs available for 

analysis in each group was small, 7,4 and 4 for recipients, donors and non-donors 

respectively. In addition the mean scores o f the sub-group o f children for which 

paired analysis was available was not representative o f the whole the group means
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(see table 9.5). No reliable eonclusions can therefore be drawn in respect of the 

child’s self-report change on the SDQ measure from before BMT to final follow- 

up.

State- Trait Thirty-one children completed the STAIC at the 12 month follow-up, 15 
Anxiety

recipients, 11 donors and 6 non-donors.

Findings were consistent with the SDQ outcome scores, with the greatest self- 

reported change seen in recipients and donors for state and trait anxiety. Paired t- 

tests (see table 9.4) showed a significant decrease from pre-BMT to follow-up for 

recipients on state anxiety, p<.027 with an effect size of .9. Trait anxiety showed a 

decrease for all 3 groups, this does not reach statistical significance however and, 

as with the SDQ, the number of pairs available for analysis was small (9, 9 and 6).

Fig. 9.6: State and trait anxiety scores from pre-BMT to follow-up
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Table 9.6: State - Trait anxiety: mean T- scores at initial and final assessment

12 month follow-up

STAIC Recipient (n= 11/15) 52.50 (11.48) 39.07* (11.28)

state Donor (n = ll/ll) 46.91 (12.37) 41.27 (14.14)

anxiety Non-donor (n=8/6) 52.38 (6.37) 52.67 (7.71)

STAIC Recipient (n-10/14) 40.82 (13.25) 35.40 (10.06)

trait Donor (n= 11/11) 44.64 (14.42) 31.91 (8.69)

anxiety Non-donor (n=8/6) 38.63 (12.02) 32.00 (5.93)

* p<.05. See Table 9.4 for results of paired t-test

Numbers of children scoring above the normative cut-off also showed a decrease 

fi*om before BMT to follow-up. At 12 months post BMT, 0% recipients, 9% 

donors and 17% non-donors score more than 1 SD above the standard population 

mean on state anxiety. For trait anxiety, none scored more than 1 SD above the 

standard mean and as with the pre-BMT scores the majority (60% recipients, 73% 

donors and 100% non-donors scored more than ISD below the standard mean)

A one-way ANOVA on follow-up scores, showed no significant differences 

between the groups on state anxiety (F=2.30; df = 2; p<.12) or Trait anxiety 

(F=.76; df = 2; p<.49) or the change scores for State anxiety (F=l .69, df = 2, 

p<.21) and Trait anxiety (F=1.29, df = 2, p<.29). These findings were consistent 

with the parent-report data.
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Child behaviour and adjustment at school - Teacher report

Teacher Teacher report forms were completed on 41 children (12 recipients, 12 donors and
Report Form
of the CBCL py non-donors) before BMT and 48 (17 recipients, 17 donors and 14 non-donors) 

children at the 12 month follow-up stage. Using an one-way ANOVA (table 9.7) 

and paired t-tests (table 9.7), no significant differences were found between groups 

or within groups over time but the number of children for which data were 

available at both assessments stages were too small for meaningful analysis (7 

recipients, 1 donors and 9 non-donors). Furthermore, results were compounded 

by the fact that all children had progressed to a new class year and therefore 

assessment was made by a different teacher at follow-up.

Table 9.7: Teacher report CBCL outcome: mean T-scores at initial and final assessment

before BMT 
(SD)

12 month 
follow-up 

(SD)
F d f P<

CBCL-TRF Recipient 45.50 45.94 .15 2 ns

(n= 12/17) (10.84) (8.65)

Internalising Donor 47.17 44.82

(n=12/17) (10.57) (7.78)

Domain Non-donor 50.35 44.43

(n=17/14) (10.12) (7.63)

CBCL-TRF Recipient 45.08 44.88 .44 2 ns

(n-12/17) (624) (7.17)

Externalising Donor 44.92 47.12

(n=12/17) (5.23) (7.24)

Domain Non-donor 49.29 46.79

(n=12/14) (7.74) (7.94)
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Table 9.8: Paired t-test on teacher report measures o f  behaviour and emotional functioning from pre-BMT to 12 month follow-up

N paired difference 
T1 - T4: mean

paired difference 
standard deviation

t P< effect size

CBCL - TRF recipient 7 .57 8.46 .18 ns .07
Internalising donor 7 1.71 10.08 .45 ns .17
Domain non-donor 9 4.44 7.18 1.86 ns__ .62
CBCL - TRF recipient 7 1.29 4.89 .70 ns .26
Externalising donor 7 -1.86 7.67 -.64 ns .24
Domain non-donor 9 1.44 4.93 .88 ns .29

CBCL -TRF recipient 7 2.71 9.07 .79 ns .30
academic donor 7 -3.14 4.6 -1.81 ns -.68
performance non-donor 9 -3.75 6.5 -1.63 ns -.58
CBCL-TRF recipient 7 -4 5.57 -1.9 ns -.72
how well donor 7 -5.14 6.41 -2.12 (.08) -.8
learning non-donor 9 -1.11 4.99 -.67 ns -.22
CBCL-TRF recipient 7 -4.14 9.01 -1.22 ns -.46
appropriate donor 7 -2.29 9.6 -.63 ns -.24
behaviour non-donor 9 3.33 7.02 1.42 ns .47
CBCL-TRF recipient 7 .14 6.2 .06 ns .02

how hard donor 7 1.14 5.08 .59 ns .22
working non-donor 9 -1.44 5.96 -.73 ns -.24
CBCL - TRF recipient 7 -1.14 7.67 -.39 ns -.15
how donor 7 -2.86 9.63 -.78 ns -.30
happy non-donor 9 0 6.48 0 ns 0
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Examination of the mean scores again suggested the general trend of a decrease in 

behavioural scores over time, with the exception of donor’s externalising 

behaviour and the recipient's internalising behaviour both of which showed a 

statistically insignificant increase fi-om before BMT to follow-up (see fig. 9.7).

t-scores

Fig. 9.7; Teacher report CBCL mean scores
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47

44

43

before BMT 12 month

—  recipient - internalising
—  donor - internalising
—  non-donor - internalising
- - recipient - externalising
- - donor - externalising
- - non-donor externalising

follow-up

Internalising scores:

at 12 month follow-up: -
recipients, 83% normal range

17%) clinical range

donors; 83% normal range
17%o borderline

non-donors; 70% normal range
18% borderline
12%o clinical

Externalising scores:

at 12 month follow-up: - 
recipients, 94% normal range 

6%) borderline

88%) normal range 
12%) borderline

donors;

non-donors; 100 % normal range
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A paired t-test comparison between the parent and teacher reports on the CBCL 

showed no difference between these two reports for any of the groups at follow- 

up. However the change over time was not consistent between parents’ and 

teachers’ reports on the donor's externalising behaviour and the non-donor’s 

internalising behaviours. Teachers reported an overall increase in donors ’ 

externalising behaviours and a much greater (than parent reports) overall decrease 

in the non-donors ’ internalising behaviour. While the profile of the mean group 

scores looked different however, direct comparison was not possible as the mean 

group scores for parents and teachers did not represent exactly the same children 

(because of missing data).
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Parental Adjustment

General Health Follow-up data on parents were available for 37 mothers and 22 fathers, with the 
Questionnaire

exception o f 2 fathers, all had also been assessed pre-BMT. Although the GHQ-28 

and the GHQ-12 were both used as measures o f parental mental health, the latter 

was primarily utilised for repeated measures analysis o f the 4 assessment points, 

pre-BMT and 2, 6  and 12 months post discharge. Discussion o f the results from 

this measure is therefore confined to 9C ~ which addresses this multiple-time point 

data.

Significant changes in parental mental health scores were seen from before BMT to 

follow-up with lower mean scores for mothers and fathers. The percentage o f 

clinically significant cases reduced to 32% o f mothers and 12.5% o f fathers with 

the greatest changes observed in the domains o f anxiety and social difficulty (see 

fig. 9.8).

Fig. 9.8; GHQ-28 mean scores for mothers and fathers, MSD and MUD groups combined
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total score 5

□  mothers: pre-BMT
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The change in mental health adjustment reached significance, with large effect 

sizes, for mothers on the total GHQ-28 score (t=3.25,df=36, p<.01) and the 

domains of anxiety (t=3.60,df=36, p<01) and social diflBculties (t=3.35,df=36, 

p<.01). For fathers significant change over time was observed in the total score 

(t=2.73,df=19, p<-01) and the social difficulties domain (t=3.34,df=19, p<.01).

(See table 9.9).

Overall mean scores at follow-up were higher for mothers than fathers on all 

domains (table 9.10) though only significantly so for somatic complaint 

(t=2.01,df=20.07, p<. 05) and depression (t=2.25,df=22.53, p<. 03) of which there 

was no evidence in the fathers data.^

In addition to exploring differences between mothers and fathers, it was 

hypothesised that parents of children in MSD families may adjust differently to 

those in MUD families because of the added stress of exposing a healthy child to 

an invasive procedure (see fig. 9.9). Pre-BMT GHQ-28 scores indicated a 

(insignificant) trend of higher scores in those parents whose child was receiving a 

sibling donor transplant. This trend remained evident at outcome, again this did 

not reach significance but for fathers the effect size was large; suggesting that the 

analysis may have lacked the power to detect this difference as significant.

No significant differences were found with respect to the degree of change in 

adjustment over time (Fig 9.9).

 ̂One of the fathers who did not complete questionnaires at this stage was diagnosed as clinically 
depressed and was hospitalised for this soon after the follow-up assessment
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Table 9.9: Paired t-tests on mothers’ and fathers’ GHQ-28 and STAI scores from pre-BMT to 12 month follow-up

N paired difference 
T1 - T4: mean

paired difference 
standard deviation

t P< effect
size

GHQ-28 Mothers 37 3.24 6.06 3.25 .01 .53
Total score Fathers 20 1.85 3.03 2.73 .01 .61

GHQ-28 Mothers 37 1.41 2.37 3.60 .01 .60
anxiety Fathers 20 .65 1.63 1.78 (.09) .40

GHQ-28 Mothers 37 .51 2.55 1.23 ns .20
somatic complaint Fathers 20 .35 1.39 1.13 ns .25

GHQ-28 Mothers 37 1.11 2.01 3.35 .01 .55
social complaint Fathers 20 1.00 1.34 3.34 .01 .75

GHQ-28 Mothers 37 .14 .82 1.00 .ns .17
depression Fathers 20 - - - - -

STAI - state Mothers 35 2.23 3.37 3.91 .01 .66
Fathers 20 2.40 2.48 4.33 .01 .97

STAI - trait Mothers 36 5.69 9.43 3.62 .01 .60
Fathers 20 5.15 7.15 3.22 .01 .72
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Table 9.10: Differences between mothers and fathers mean GHQ-28 scores (MSD and MUD

combined) at 12 month follow-up

N mean (SD) df t P< es

Total mothers 37 3.73 (5.65) 56.53 1 .6 8 ( .1 0 ) .43

fathers 24 1.88 (2.89)

anxiety mothers 37 1.54 (2.17) 59.00 1.46 ns .38

fathers 24 .8 8  (1.39)

social mothers 37 .59 (1.54) 59 .6 6 ns .2 0

difficulty fathers 24 .38 (.65)

somatic mothers 37 1.38 (2 .10) 20.07 2 .0 1 .05 .51

complaint fathers 24 .50(1.32)

depression mothers 37 .22 (.58) 22.53 2.25 .03 .73

fathers 24 .0 0  (.0 0 )

Mean 
G HQ 
score

Fig 9.9: Mean GHQ-28 Total scores for mothers and fathers by MSD and MUD groups
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*  - - MUD - fathers

A ssessm ent points
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Table 9.11: Differences between MSD and MUD mothers’ and fathers’ mean GHQ-28 total

scores at 12 month follow-up

N mean (SD) df t P< es

Mothers MSD 23 4.30 (5.88) 35 .79 ns .27

total GHQ-28 MUD 14 2.79 (5 J 2 )

Fathers total MSD 17 2.35 (T28) 2 2 1.28 ns .75

GHQ-28 MUD 7 ..71 (1.11) :

State -Trait Results o f the analysis on the parents State -Trait anxiety scores showed a similar 
anxiety

pattern to that obtained by the GHQ-28 scores (see fig. 9.10) with an overall 

significant decrease in both maternal and paternal state anxiety and trait anxiety 

scores (see tables 9.12, 9.13).

Fig. 9 .10: Change in parental State and Trait anxiety from pre-BM T to 12-month follow-up

STAI '
score -
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pre-BMT follow-up

- ♦ —  mothers State anxiety

*  - - mothers Trait anxiety 

-A—  fathers State anxiety

*  - - fathers Trait anxiety
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Significant differences were identified between mothers and fathers at follow-up, 

with mothers demonstrating higher levels of both state and trait anxiety, a 

difference which was consistent with the pre-BMT scores.

Table 9.12; Differences between mothers’ and fathers’ mean State-Trait anxiety scores (MSD 

and MUD combined) at 12 month follow-up

N mean (SD) df t P< es

State anxiety mothers 37 12.51 (4.12) 58 2.43* .02 .66

fathers 23 10.00 (3.50)

Trait anxiety mothers 37 42.51 (11.71) 58 2.05* .05 .56

fathers 23 36.52 ( 9.74)

No statistically significant difference was seen when comparing MSD parents and 

MUD parents at the 12 month follow-up (see table 9.13), however, as with the 

GHQ-28 data, the effect sizes obtained in this comparison were moderate to large 

for fathers and suggest insufficient power for this analysis.

No significant differences between mothers and fathers or, MSD and MUD groups, 

were found with respect to change in State and Trait anxiety over time.

Change in STAI- State scores over the 4 assessment points is given in 9-C.
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Table 9.13: Differences between MSD and MUD groups for mothers’ and fathers’ mean State-

Trait anxiety scores at 12 month follow-up

N mean (SD) df t P< es

Mothers’ MSD 23 12.74(4.14) 35 .42 ns .14

state anxiety MUD 14 12.14 (4.22)

Mothers’ MSD 23 43.39 (11.62) 35 .58 ns .19

trait anxiety MUD 14 41.07 (12.16)

Fathers’ MSD 16 42.51 (11.71) 21 1.17 ns .56

state anxiety MUD 7 36.52 ( 9.74)

fathers’ MSD 16 38.69 ( 8.90) 21 1.68 ns .74

trait anxiety MUD 7 31.57 (10.44)
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9-A  Changes in family milieu and mother-child relationship

One hypothesis, drawn form the early BMT hterature, was that donors, because of 

their altruistic action, would gain favour and a propitious position in the family, 

this would be most evident in families where there were also non-donor siblings 

present.

The pre-BMT comparisons of donors and non-donors with respect to mother-child 

relationship did indicate a tendency for mothers to be more positive and less 

negative about donors than they were about non-donors. In addition, there was 

greater warmth expressed to donors, greater contentment with donor temperament 

and better reported relationship with donors. While these differences did not reach 

significance, the trends were consistent. In terms of warmth and positive 

sentiment, donors were rated like recipients, this latter group achieving the highest 

status in this respect.

The follow-up data were analysed to see if donors retained this tendency to 

favourable regard and whether differences between donors and non-donors were 

more or less evident at this stage.

For the following analyses, siblings of recipients who died have not been included 

in the sample population.
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Mother-child From the pre-BMT interview, over 70% o f children, regardless of group status, 
relationship

were defined as having a “good” relationship with their mother. At follow-up, this 

high level o f positive relationship is seen for the recipient and donor groups, but for 

the non-donor children only 52% of their mothers report a “good” relationship (see 

fig. 9.11).

Results fi-om a Kruskal Wallis test found a significant difference between groups 

= 7.14, df=2,p <03) with the least good relationship being attributable to the 

non-donor group. Wilcoxon sign rank tests on pre-BMT and follow-up scores for 

each group indicated no significant differences over time, although, for the non

donors, the difference approached significance at the 0.1 level (Z=-1.51, p<13).

Fig 9.11 : Assessment o f mother- child relationship

“ %
80

7 0 -

60 -

5 0 -

40 -

3 0 -

2 0 -

1 0 -

0 -

□  recipient, pre-BMT
N*
28

□  recipient, follow-up

□  donor, pre-BMT

in donor, follow-up 17

■  non-donor, pre-BMT

in non-donor, follow-up 23

poor moderate good

* Siblings from fam ilies where the recipient died are not included in this analysis

Pearson correlations for pre-BMT and follow-up scores on this variable were 

significant for all 3 groups, recipient (r = .41 [26], p<.04 ), donor (r= .62[18], 

p<01), non-donor (r= .45[22], p<03) suggesting that it is the same children who 

receive “good” relationship scores at each o f these time points.
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Initial Analysis o f the Expressed Emotion variables at the follow-up stage also suggested 
statement

group dififerenees. Fig 9.12 depicts the Initial Statement data from the pre-BMT 

interview and at the follow-up Interview. A chi-square test between the 3 groups 

was significant, x^=10.13,df=2, p<.039, with recipients receiving more positive 

and less negative Initial Statements than their donor and non-donor siblings.

Fig 9.12: Initial statement by mother about child
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□  non-donor, pre-BMT 

D  non-donor, follow-up
30 / 23

negative neutral positive

McNemar tests for each of the 3 groups suggested a near significant change over 

time for the non-donor group (p<.09), but no significant difference for the 

recipient or donor groups. No significant correlation was found, however, 

between pre-BMT and follow-up scores.

Warmth At the pre-BMT interview, mothers expressed significantly greater warmth for 

recipients than non-donors and a tendency towards greater warmth towards 

donors than non-donors. This difference was again apparent at follow-up (see fig. 

9.13), a Kruskal Wallis was significant at the .01 level with a value o f 8.99 

(df^2 ).
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Paired tests exploring change from before BMT to follow-up however did not 

indicate a significant change for any o f the 3 groups. Spearman correlations were 

strongly significant for all 3 groups (r .74, .87 and .49; p<.01, .01, .02) for 

recipients, donors and non-donors respectively).
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Fig. 9.13: Expression o f warmth from mother about child
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Positive and The mean number o f positive and negative comments are shown in Fig. 9.14. No 
negative

comments significant differences were seen between groups using a one-way ANOVA,

however, paired t-tests indicated a near significant increase from before BMT to 

follow-up for non-donors for the number negative comments (t= -2.02, dfr=21, 

p<.057, es=-.06).

Fig 9.14: Number of positive and negative comments from mother about child
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A significant correlation (r.81 [23] p<.01) between the non-donors pre-BMT and 

follow-up negative comment scores suggests that it was the same children that 

mothers spoke negatively about, but the degree increased over time.

Perception of 
temperament

Levels o f mothers’ contentment with their child’s temperament, and perceptions o f 

demand and stress in relation to their child were recorded as before BMT (fig, 

9.15). No significant group differences were observed at the follow-up stage, or 

within groups for the pre-BMT and follow-up stages.

Strong correlations between the two time points existed for all groups in relation 

to mother’s contentment with temperament, but only for donors for the 

‘demanding’ domain and recipients and donors for the ‘stressful’ domain.
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Fig 9.15: Mother’s attitude to child’s temperament
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9-B The donor O  recipient relationship

Introduction The early psychological literature on bone marrow transplant has reported that the 

donor selection procedure was thought to establish a new and closer relationship 

between the donor and recipient sibling (see Chapter 4). This hypothesis has been 

much quoted but never empirically tested and one aim of this thesis was to explore 

this issue. Unfortunately no true baseline of donor-recipient sibling relationship 

could be established as the identity of the donor had been determined at the time of 

initial assessment, however, parental and self-report data of the quality of this 

relationship was examined in some detail prior to BMT and at the 12-month 

follow-up.

Parent report A number of relationship domains were explored with the mother at each interview 

for recipients and donors over the age of 2 years. For most domains scoring was 

on an ordinal 4 or 5 point scale with the highest value the more positive attribute. 

The exception was ‘aggression’ which was defined categorically.

Mean and median scores at the 2 assessment points at tabulated in tables 9.14 and 

9.15. The former table reflects the donor attitude / behaviour towards the 

recipient, and the latter the recipient attitude / behaviour towards the donor. 

Wilcoxon signed ranks test was used to test for differences between group scores 

from pre-BMT to follow-up. Spearman correlations were used to measure the 

strength of association.
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It is important to note that age and developmental effects were not controlled for 

in this assessment and analysis. Some domains were inappropriate for the younger 

ages, for example the ‘communication’ domain.

With respect to mothers’ reporting of the donors’ behaviour towards the recipient, 

changes over time were not observed for any of the domains except 

‘communication’. Significant decreased communication and confiding were 

reported.

Table 9.14: Donor relationship towards recipient before and after BMT

Test of difierence Test o f association

Domain N mean (median) 

pre-BMT

mean (median) 

follow-up

z P< r P<

Caring 20" 2.85 (3.00) 3.11 (3.00) 1.13 ns .76 <.01

Parentification 19 1.37(1.00) 1.42(1.00) .92 ns .35 ns

Co-operation 18" 3.11 (3.00) 3.11 (3.00) .58 ns .00 ns

Communication 13” 2.62 (3.00) 2.13(2.00) 2.00 .05 .92 <.01

Disputes (fieq) 16" 2.44 (2.00) 2.44 (2.00) .85 ns .77 <01

Jealousy 19" 0.79(1.00) 1.17(1.00) .85 ns .13 ns

Friendship

*19 at follow-up; *’16 at

16" 2.50 (3.00)

follow-up; °18 at follow-up

2.78 (3.00) 1.00 ns .87 <01

Strongly significant correlations (p<.01) were obtained for all domains except 

‘parentification’, ‘co-operation’ and ‘jealousy’ suggesting consistency over-time 

for these remaining four relationship domains.
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With respect to ‘aggression’ before BMT, the majority of donors (70%) were 

reported as exhibiting none or only mild threats towards the recipient sibling, 15% 

definite physical aggression, and 1 child (4%) violence. The follow-up profile 

changed marginally with mother reporting 83% of donors as non- or mildly 

aggressive.

From the mother’s report of the recipient’s behaviour towards the donor a similar 

picture was seen. There were no clear indications of a change in relationship over 

time (see table 9.15).

Table 9.15: Recipient relationship towards donor before and after BMT

Test o f difference Test of association

Domain N mean (median) 

pre-BMT

mean (median) 

follow-up

z P< r P<

Caring 16“ 3.00 (3.00) 2.65 (2.00) 1.29 ns .08 ns

Parentification 15“ 0.65 (0.00) 0.60 (0.00) .63 ns -.10 ns

Co-operation 15“ 2.93 (3.00) 2.82 (3.00) .00 ns .66 <.03

Communication 12*’ 2.75 (3.00) 2.27 (2.00) 1.00 ns .85 <.01

Disputes (fi-eq) 15“ 2.27 (2.00) 2.29 (2.00) .85 ns .76 <.01

Jealousy 15“ 0.93 (1.00) 1.00 (0.00) .00 ns -.04 ns

Friendship

“17 at follow-up; ’’15 at

15“ 2.47(3.00)

follow-up; “18 at follow-up

2.76 (3.00) 1.00 ns .87 <01

Significant associations between pre-BMT and follow-up scores were seen for the 

domains of, ‘co-operation’ (p<.03), ‘communication’ (p<.01), ‘disputes’ (p<.01) 

and ‘fi-iendship’ (p<.01). With respect to pre-BMT ‘aggression’, a smaller
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majority (53%) of recipients were reported as exhibiting none or only mild threats 

towards the donor sibling, 40% definite physical aggression, and 1 child (7%) 

violence. This non-/mildly aggressive majority increased to 65% at follow-up.

From direct questioning, 69% of parents reported no change in the sibling 

relationship since the BMT, “I don’t think it has affected their relationship, they 

have always been very close. They probably own up to being close now”; 19% felt 

the relationship had become closer, “ yes, they are even more close than before, 

they are very loving and kind to each other, she looks up to him and him to her”; 

and 12% felt the relationship had deteriorated “he is resentful about D being his 

donor. I expected them to be closer but it hasn’t happened, he’s resisting it, maybe 

it will come later.”

Self-report Donors and recipients self-reported their sibling relationships using the Schaeffer 

and Edgerton, Sibling Inventory of Behaviour (SIB) and the Sibling Inventory of 

Disagreements Scale (SID) (Plomin et al., 1994).

Questions on the SIB are phrased to elicit the child’s view of how their sibling 

relates to them rather than how they behave towards their sibling, for example, “ 

How often does [name] try to comfort you when you are unhappy or upset” . 

Responses are categorised according to 6 domains, caring (and empathy), teaching, 

avoidance and aggression (and jealousy).
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Table 9.16 summarises the findings fi*om these questionnaires. Pre-BMT and 

follow-up comparison were not carried out as the sample sizes were too small for 

meaningfiil analysis. However, fi*om the group means there was no obvious 

indication of self-reported change in relationship. Perhaps a tendency for 

recipients to report less aggression fi"om the donors and fewer disagreements.

Table 9.16: Self report sibling relationship scores: Donor and recipient

domain

donor about recipient recipient about donor

mean (sd) mean (sd) 

pre-BMT follow-up 

(n=12) (n=8)

mean (sd) mean (sd) 

pre-BMT follow-up 

(n=6) (n=7)

Aggression

Avoidance

Companionship

Teaching

Disagreement

2.79 (.65) 2.69 (.68) 

1.74 (.64) 2.17 (.57) 

3.29 (.86) 3.58 (.69) 

3.07 (.95) 3.03 (.51) 

3.43 (1.06) 3.65 (1.08)

2.95 (.48) 2.14 (.34) 

1.58 (.44) 1.87 (.45) 

3.48 (.75) 3.38 (.84) 

3.62 (.84) 3.39 (.82) 

3.42 (.52) 2.84 (.75)

In comparison, recipients and non-donors (fi*om MUD) families also showed 

similar self-report scores (table 9.17).

Essentially these data are very difficult to interpret, normative data are not 

available and the potential influences on the relationship are likely to be more than 

just bone marrow donation. However, there was no evidence fi'om this to support 

a hypothesis that bone marrow donation has, in this sample, led to a closer and 

more intimate relationship between donor and recipient.
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Table 9.17: Self report sibling relationship scores: Non-donor (MUD) and recipient

domain

Non-donor about recipient recipient about non-donor

mean (sd) 

pre-BMT 

(n=8)

mean (sd) 

foUow-up 

(n=8)

mean (sd) 

pre-BMT 

(n=4)

mean (sd) 

follow-up 

(n=7)

Aggression 2.06(1.06) 2.37 (.85) 2.97 (.84) 2.80(1.11)

Avoidance 1.66 (.88) 2.01 (.90) 2.50 (.95) 2.12 (.81)

Companionship 2.97 (.63) 3.28 (.67) 2.87 (.85) 2.66 (.76)

Teaching 3.09 (.66) 3.04 (.51) 2.72(1.14) 2.73 (.93)

Disagreement 2.92(1.77) 3.25 (1.02) 3.33 (.19) 3.35 (.78)
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9-C Multiple time-point measures and the process of adjustment

An attempt was made to explore the process of adjustment over time by assessing 

psychological assessment not only before BMT and 12 months later, but at two 

other stages within this 12 month period. Six weeks after discharge is typically the 

time when the recipient’s health status begins to stabilise, feeding difficulties 

improve, number of medications decrease, clinic visits diminish in frequency, and 

the likelihood of readmission lessens. By five to six months, most recipients can be 

expected to be off all BMT medication except oral antibiotics, social restrictions 

relax and many will return to school around this stage. The mid-point assessments 

of two months post-discharge and six months post-discharge were planned to 

coincide with these stages. Only parent-report CBCL data, self-report state 

anxiety and parent GHQ-12 and ST AI state measures were obtained, the aim was 

to make these assessments as undemanding as possible because of the known 

pressures on families at these stages.

The data presented here are for descriptive purposes only, repeated measures 

analyses have not been carried out because of the high degree of missing data, 

approximately 30% of the sample were missing at each of the 2 mid-assessment 

points.

Figs. 9.16 and 9.17 show the CBCL scores at each assessment point for donors, 

non-donors and recipients. Two samples of each group are indicated, the solid 

line represents the mean group value of all respondents at that specified time point.
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The dashed line represents the mean group value o f  those for whom data is 

available at each and every time point.

Fig 9.16: Mean group CBCL Internalising scores for all 4 stages o f assessment
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Fig 9.17: Mean group CBCL Externalising scores for all 4 stages of assessment
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A clear pattern o f a steady decrease in internalising CBCL scores were seen for all 

groups, and both samples of groups, at each assessment point. Externalising 

CBCL scores appeared to be somewhat more erratic with the lowest levels of 

problem behaviour reported at 6  months post-discharge. STAIC scores too tended 

to fluctuate with the lowest scores at the 6  months post-discharge stage (see fig. 

9.18). Generally however, the overall picture was one o f a general downward 

trend for all the outcome measures.

Fig 9.18: Mean group STAIC state scores for all 4 stages of assessment
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Interestingly the mean scores and the general profile for each sample group at each 

assessment point were remarkably similar. This was true also for the parent 

adjustment scores described below.
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Parent mental health scores, like the children’s, showed a steady decline through all 

four assessment points. Fig 9.19 charts the GHQ-12 scores and Fig. 9.20 the 

ST AI state scores. The picture was one o f progressive improvement in emotional 

adjustment for both mothers and fathers, again mean group scores for both samples 

o f each group o f parents were approximately similar and suggested that the 

problem of missing data here may not have introduced bias.

Fig 9.19: Mean group maternal and paternal GHQ-12 scores for all 4 stages of assessment
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Fig 9.20: Mean group maternal and paternal STAl state scores for all 4 stages of assessment

Raw
score

1 6

14

12

10

8

6

4

2

0 
1

Pre-BMT
2

2 months
3

6 months

— mothers: at any 
assessm ent

*  - - mothers: at every 
assessm ent

-A— fathers: at any 
assessm ent

♦  - -fathers: at every 
assessm ent

N

3 8 /2 3 /2 8 /3 7

18

2 6 /1 7 /2 0 /2 3

13

12-months follow -up

238



9-D Comparison of non-donors in MUD and MSP families

Tntroduction Packman et al, 1997 in the conclusions to their study suggest interest in the

assessment of “possible differences in psychological outcomes between non-donors 

who had siblings who were donors and non-donors who did not have sibling 

donors”. Their study sample did not lend itself to the exploration of this issue. In

this study however, in the MSD group, there were 13 non-donors who also had a

donor sibling, and it was felt that the numbers were sufiQcient to carry out an 

exploratory analysis of outcome for these two groups of non-donors i.e., those 

who had a donor sibling (MSD) and those who did not (MUD).

Comparison
of

independent 
variables and 

parental 
mental health

The mean age and sex distribution are given below in table 9.18. Whilst the mean 

age of the MUD non-donor sample was slightly older, no significant differences 

were found between the two groups on an independent t-test.

Table 9.18: Age and sex distribution of MUD non-donors and MSD non-donors

Mean age (sd) Sex (M:F)%

Non-donor MUD 8.25 (4.78) 44 :56

Non-donor MSD 6.35 (4.12) 46 : 54

Temperament scores also indicated no significant differences between the groups. 

Similarly, for parental GHQ-28 measures and family milieu variables, there were no 

significant or near significant differences between these two groups.
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Behavioural The dependent variables explored were the parent-report CBCL internalising and 
and

emotional externalising scores and the parent-report SDQ. Sample sizes were too small to
outcome

explore self-report data.

Fig 9.21 illustrates the CBCL scores pre-BMT and follow-up scores for the two 

non-donor groups. There were no significant differences between the two groups 

at follow-up (or before BMT) or on the change over time scores and all mean 

scores fell within normal limits. From fig. 9.21 there appeared to be a tendency for 

MSD non-donors to have a higher internalising outcome score, however, this did 

not reach significance and the effect size was small (.36).

Fig 9.21: CBCL scores for MUD and MSD non-donors
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SDQ scores are shown in fig. 9.22. Like the CBCL scores, there were no 

significant differences between these non-donor groups at follow-up. Emotionality 

scores pre-BMT had a tendency to be higher in the MSD group (t=1.67; df=17; 

p<.l 1; es=.76) but otherwise no differences were observed in the outcome scores.
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Fig 9.22: SDQ scores for MUD and MSD non-donors before (1) and after BMT (2)
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It was observed in the Total SDQ scores that the MSD non-donor group tended to 

receive lower scores at outcome whereas the MUD non-donor group appeared to 

receive higher scores. Analysis o f the change scores for 5 MUD non-donors and 9 

MSD non-donors were not significant, but the effect size was large (.80), 

indicating greater change in mean Total SDQ scores for the MSD non-donor group 

(+2 V -.67). However, these sample sizes were too small to draw any reliable 

conclusions. No differences were noted from the teacher report data.

Generally, while there was a tendency for non-donor siblings o f children receiving 

MSD transplant to have higher internalising scores and lower externalising scores 

than non-donor siblings o f children receiving MUD transplants there were no 

significant differences in behavioural and emotional adjustment before BMT or at 

follow-up.
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 ̂ Comparison of donors and non-donors within MSD families

Introduction Thus far the experience and outcome assessment of donors and non donors has 

been tested by group comparisons of these sibling groups drawn from the whole 

sample. Further analyses were conducted on a sub-sample of siblings in MSD 

families to compare donors and non-donors within the same family.

In this sample, 12 of the 26 donors also had a non-donor sibling^. Of these, 2 

were the families who did not complete the follow-up assessment, thus within 

family data is available for 10 donor and non-donor sibling pairs’.

Comparison of 
independent 

variables

The mean age and sex distribution are given below in table 9.19.

Table 9.19: Sex and age of donor and non-donor siblings within the same family (N=10)

Mean age (sd) Age range Sex (M:F)%

Donor 7.35 (3.53) 4 -1 4 .5 30:70

Non-donor 5.90 (3.34) 2 -1 3 .5 40:60

In 7 cases the donor was older than the non-donor.

Fig. 9.23 shows box plots of the EAS temperament scores for donor and non

donor siblings. Paired comparisons on each of the EAS Temperament domains

 ̂In one case the donor had 2 non-donor siblings. The eldest of these (and closest in age) has 
been selected to pair the donor.
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indicated some variability in maternal ratings o f siblings but no significant 

differences between the donor and non-donor sibling pairs.

Fig. 9.23: EAS temperament scores for donor and non-donor siblings within the same family

# 4" ■  II

Table 9.20: Paired comparison o f donor and non-donor siblings within the same family on EAS
temperament domains (N=10)

EAS domain Mean (SD) df t P < es

Emotionality Donor

Non-donor

10.78

12.44

9 -1.49 ns .50

Activity Donor

Non-donor

19.78

2 0 . 0 0

9 -0.24 ns .08

Shyness Donor

Non-donor

1 2 .1 1

12.78

9 -0.41 ns .08

Sociability Donor

Non-donor

17.11

15.22

9 1 .0 0 ns .33
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Similarly no significant differences were identified between these sibling pairs on 

expressed emotion variables.

Table 9.21; Paired comparison of donor and non-donor siblings within the same family. 
Wilcoxon Signed ranks paired t-test tests on Expressed Emotion domains (N=10)

EE domain Z P<

Initial
statement

1.73 (.08)

Warmth .82 ns
Mother -child 
relationship

1.00 ns

Pre-dominant
mood

.52 ns

t P<

Positive
remarks

1.00 ns

Negative
remarks

.00 ns

Comparison of p^h-ed analyses were carried out on the parent-report CBCL Internalising and 
behavioural and

emotional
outcome

Externalising scores of donors and non-donors within the same family.

Table 9.22 and Fig. 9.24 illustrates the CBCL pre-BMT scores and follow-up 

scores for these 10 donor and non-donor siblings. There were no significant 

differences between the sibling pairs at follow-up (or before BMT) and all mean 

scores fell within normal limits.

Table 9.22: CBCL outcome: mean scores at initial and final assessment for donor and non
donor siblings within the same family (N=10)

12 month follow-up 
____________________before BMT (SD)_________(SD)

CBCL Internalising 

Domain

CBCL Externalising 

Domain

Donor

Non-donor

Donor

Non-donor

53.50 (12.46) 

51.90 (11.34)

46.70 (12.33)

48.50 (9.70)

52.30 (10.88) 47.50 (13.15)

50.50 (10.65) 47.40 (12.13)
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Fig. 9.24: CBCL scores for donor and non-donor siblings
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With respect to change over time, as with the whole sample, all CBCL scores for 

both groups decrease from initial assessment to the 12  month follow-up (table 

9.21). No significant differences in degree o f change is seen between the donor 

and non-donor pairs.

Table 9.23: CBCL change scores for 10 sibling pairs

Internalising change Externalising change
(SD) (SD)

Donor 6 .8 0  (6.53) 4 .8 0  (6.67)

Non-donor 3 .4 0  (6.64) 3 .1 0  (8.50)

There was a tendency (not statistically significant) for donors to show a greater 

degree o f Internalising change and this is consistent with the whole sample data. 

Similar results were seen for the SDQ with no significant differences between 

donor and non-donor sibling pairs on any o f the domains on change scores.
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Unfortunately sample sizes were too small to explore the self-report and teacher- 

report data.

Full analysis of these within family sibling pairs is limited by the small size of this 

sample, however, in general the picture obtained appears to be similar to that 

obtained from analysis of donors and non-donors in the whole sample group.
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9-F Outcome for donors and non-donors when BMT is not successful

A consistent finding in the literature is that where transplant is unsuccessful, 

greater maladjustment is observed in the donor. Analyses were carried out 

therefore to look at the relationship between being a donor (and non-donor) in 

those cases where the recipient was alive and well at follow-up compared 

with those who were unwell or had died (see table 9.19, Figs. 9.23, 9.24).

Small numbers prevented the examination of this for the self-reported data, 

however for the parent-report CBCL outcome data there was a large effect of 

recipient health outcome on the donors’ wXtxmMmg (p<.14; es=0.9) and 

externalising (p<.05; es=1.2) scores at follow-up (table 9.17). With higher follow- 

up CBCL scores in those where the recipient was not well or had not survived at 

follow-up.

Table 9.24: Independent t-test analysis on CBCL internalising and externalising follow-up scores by 

recipient health outcome for donors and non-donors

outcome

variable

donor recipient

health

N mean

score

standard

deviation

df t P< effect

size

CBCL T4 yes well 18 46.72 10.22 22 -1.53 .14 -.9

Internalising unwell/died 6 53.33 3.88

no well 10 43.00 7.44 12 -1.83 .09 -.9

unwell/died 4 54.25 16.28

CBCL T4 yes well 18 45.44 10.25 22 -2.03* .05 -1.2

externalising unwell/died 6 54.33 4.68

no well

unwell/died

23

3

47.00

52.00

13.21

15.51

12 -.61 ns -.3
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Fig. 9.25: Internalising and externalising outcome scores for donors o f recipients who were well
at follow-up and donors o f recipients who were unwell or had died at follow-up
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A similar effect however was seen also for non-donors^ particularly on the 

Internalising domain (p<.09; es=.9). No significant differences in outcome scores 

were seen between donors and non-donors when the recipient was unwell/not 

survived BMT.

It is important to emphasise that the above does not reflect acute symptoms o f 

bereavement. Firstly, the two groups comprise those whom the BMT made better 

and those for whom the BMT was unsuccessful in some way, the latter group 

therefore included siblings o f recipients who were alive, though unwell. In 

addition, for those siblings o f recipients who had died, death had occurred more 

than 12 months prior to their donor’s follow-up assessment.

Further analyses explored the degree o f change in CBCL scores from pre-BMT 

levels to follow-up. An ANCOVA, controlling for pre-BMT scores, was carried
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out for donors and non-donors according to recipient outcome (figs. 9.24, 9.25; 

Table 9.20). Significance differences in change in adjustment was seen for donors 

and non-donors on both the internalising domain (p<.01 and p<.02 respectively) 

and on the externalising domain (p<.01 and p<.01).

Table 9.25: Effects of recipient health outcome on donors and non-donors using ANCOVA on CBCL 

internalising and externalising scores at follow-up, controlling for pre-BMT scores

outcome

variable

donor N d f F P<

C B C L T I - T 4

change

Internalising

yes 24 2 12.86 <.01

no 14 2 5 J 0 .02

C B C L  T l  -T4 yes 24 2 18.85 <.01

change

externalising no 14 2 24.03 < 0 1

Fig 9.26: CBCL Internalising outcome score for donors and non-donors by recipient health outcome
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Fig 9.27: CBCL Externalising outcome score for donors and non-donors by recipient health outcome

CBCL t- 60 
score

5 6 -  

5 4  - 

5 2  

5 0 -  

4 8  - 

4 6  

4 4  4 

4 2  

4 0

pre-
BMT

follow-
up

— ♦ — -  donor-recipient
well

- donor-recipient
unwell

— ♦ — -  nondonor-recipient
well

- nondonor-recipient
unwell

Essentially, these analyses suggest that poor health outcome in the recipient had a 

significant negative effect on donors but also on non-donors. The pattern o f this 

effect appears to have been similar for both sibling groups.

The breakdown o f the SDQ data into the above groupings was too small to permit 

feasible analysis however it was an interesting observation that donor scores on the 

pro-sociability domain increased over time when the recipient was well but 

decreased in the unwell/died group for both parent and self-report. This was not 

observed in non-donors where only an increase in pro-sociability was indicated 

(see fig. 9.26).

Fig 9.28 SDQ Pro-social scores (parent report) for donors and non-donors by recipient health outcome
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9-G  Summary

The longitudinal results indicated a generalised decrease in behavioural and 

emotional problem scores for parent, teacher and self-report of recipients and 

donors. This suggests positive adjustment in these two groups. The non-donor 

group showed less change but there remained no significant differences between 

the groups at follow-up on these measures. It is possible that the slight difference 

observed between the non-donor group and the recipients and donors reflected 

elevated (but still within normal limits) scores prior to BMT, because of the 

pending hospital procedure (either transplant or harvest) directly relevant to 

recipient or donor but not non-donor. Essentially donors appear to have behaved 

more like recipients in their adjustment process although all 3 groups of children at 

follow-up presented largely normal psychological profiles with no indication of the 

high levels of anxiety and depression described by other studies (Packman, 1997; 

Pot-Mees, 1989, Stuber, 1996).

There was little evidence of enhanced pro-social behaviour suggested by Weisz and 

Robbenolt (1996). The group means on the parent-report of pro-social behaviour 

(SDQ) in donors did increase from before to after BMT however, the effect size 

was small and not significant. Donors did not themselves report any change in this 

domain. Differential changes in the donors’ pro-social behaviour were noted 

however according to the health status of the recipient; when recipients were well 

increased pro-social behaviour was reported but when the recipient was unwell or 

had died negative changes were seen.
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Parental adjustment, like that of the children, took a positive direction over time, 

with significant decreases in mental health scores for mothers and fathers, levels of 

anxiety however remained high, particularly for mothers. Change in MSD and 

MUD parents was along similar trajectories and no significant differences were 

seen between MUD and MSD parents at follow-up on these measures although 

there was a tendency for MSD fathers to exhibit greater anxiety than MUD fathers.

Differences between mothers and fathers were observed at this outcome stage with 

mothers showing greater levels of depression, somatic complaint, state and trait 

anxiety than fathers at outcome.

With respect to family relationships there was an indication that the maternal 

relationship with the non-donor deteriorated over time, whereas it remained 

constant for the donor and recipient. Maternal attitudes to temperament were also 

constant.

Changes in the donor<=>recipient relationships were difficult to investigate because 

of the small amount of self-report data available and the lack of information about 

these relationships before selection of the donor. From the exploratory analyses 

that were carried out, there was no evidence of an enhanced positive relationship 

developing between donor and recipient in the year following BMT.

Non-donor siblings in the two different BMT groups were compared but again 

small sample sizes prevented satisfactory interpretation of the analyses. There was
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a tendency (not significant) for non-donor siblings in the MSD group to be rated 

higher than non-donor siblings in the MUD group on both CBCL Internalising and 

Externalising scales and the SDQ at the initial assessment. At follow-up, only the 

CBCL Internalising scale was higher in the MSD non-donor sibling group, but 

again this difference was not significant.

Attempts to explore the process of adjustment in children and parents through 

repeated measures analyses was inhibited by the high degree of missing data fi*om 

the two mid-assessments points. Generally, from the data available, there was 

evidence of a steady decrease in problem scores at each assessment point for both 

parents and children (though more so for recipients and donors than non-donors).

Differences in outcome were explored for siblings where the recipient was well at 

follow-up compared to those where the recipient was unwell or had died. Poor 

health or death in the recipient had a significant negative effect on adjustment for 

both donor and non-donor siblings.

Overall, the longitudinal analyses suggest a picture of positive adjustment but with 

a suggestion that non-donors may be a vulnerable group and that such positive 

adjustment in siblings may have been restricted to those where the recipient was 

well at follow-up. The donors ’ profile was most consistent with that of the 

recipients from the parent- and self-perspective, though this was less evident from 

the teacher’s report. Parental mental health scores decreased over-time but 

remained high, particularly for mothers.
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Analyses in this Chapter and Chapter 7 have attempted to define and describe the 

sample population and test the hypotheses linked to the first 3 questions outlined in 

Chapter 5. The following summary conclusions have been drawn in direct 

response to these specific hypotheses:

3.1 All siblings, donor and non-donor, will show higher levels o f  behavioural and 

emotional disturbance than the normal population before and during BMT.

There was no indication of gross behavioural or emotional pathology in the siblings 

{donors or non-donors fi*om either of the BMT type groups); group means were 

all within normal limits. There was however a higher than normal population level 

of borderline / abnormal fimctioning, especially for Internalising behaviours.

3.2 Levels o f behavioural and emotional disturbance will decline in the year 

following BMT.

Plotting mean scores on CBCL scores pre-BMT and 12-month follow-up suggests 

a decline over time in problem scores for donors and non-donors. Using paired t- 

tests, this decline was significant for donors on the Externalising scale of the 

parent-report CBCL (table 9.1). Exploration of the data including the 2 mid

assessment points (9 -  C) suggests a gradual and steady decline over time.

3.3 Mothers and fathers will show elevated levels o f anxiety and adjustment 

difficulties before and after BMT.

Parental anxiety levels and GHQ-28 scores were found to be extremely high with 

more than 50% of mothers and 30% of fathers scoring above a clinical threshold
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(fig. 7.17 ). Post-BMT levels remained high at follow-up, particularly for mothers 

(fig. 9.8).

3.4 Parental levels o f anxiety will decline in the year following BMT.

Paired t-tests on initial and 12-month follow-up scores show a significant decline in 

anxiety and GHQ-28 scores for mothers and fathers (table 9.9). Exploration o f the 

data including the 2 mid-assessment points (9 -  C) indicates that this is a gradual 

decline over the 12 month period, although there is some suggestion of increased 

difficulties 2 months post-BMT, particularly for mothers (fig. 9.19).

3.5 Levels o f  anxiety will be greater in parents o f  donors (MSD) than non-donors 

(MUD).

There was a trend for GHQ-28 scores to be higher in parents (both mothers and 

fathers) whose child was receiving a sibling donor transplant. However, 

independent t-tests on the mean GHQ-28 and STAI anxiety scores indicated no 

significant evidence that parents of MSD recipients experienced greater levels of 

anxiety than parents of MUD recipients (table 7.15), either before or after BMT 

(table 9.13).

2.1 Donors will show significantly higher levels o f  internalising problems before 

and after BMT when compared with children who are non-donors and;

2.2 Donors will show significantly lower levels o f  externalising problems before 

and after BMT when compared with non-donors.
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Statistical comparison of donors and non-donors on the behavioural and emotional 

variables showed no significant diflerences between these groups of children, either 

before or after BMT or on the degree of change over time from initial assessment 

to 12-month follow-up. This was the case for parent, self and teacher-report 

assessments.

3.1 Higher levels o f disturbance and adjustment difficulties will be seen in donors 

i f  the BMT is unsuccessful than in those where the treatment has been 

successful.

Section 9-E addresses this hypothesis specifically. Increased levels of behavioural 

and emotional problems were found in those donors whose recipient BMT had 

been unsuccessful. However, this effect was equally evident in non-donors and 

there were no significant differences in this respect between donors and non

donors.

3.2 Donors will be perceived more positively than non-donors by mother;, 

reflecting the ‘special ’ status o f  donors in the family.

Exploration of the Expressed Emotion variables indicated a tendency for parents to 

be more positive about donors and report greater warmth and good relationships 

than with non-donors (figs. 7.12, 7.13, 7.14, 7.15). However, at initial assessment, 

no significant differences were found between donors and non-donors, either when 

looking at the group as a whole or when exploring these differences on within 

MSD family donor / non-donor sibling pairs. At follow-up some of this disparity 

was more apparent with significant differences between donors and non-donors in
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their relationship with their mother (fig. 9.11), expression of maternal warmth (fig. 

9.13) and the initial statement (fig. 9.12). Non-donors received a significantly 

higher number of negative statements at follow-up than on initial assessment.

3.3 Greater levels o f  pro-social behaviour will be reported in donors than in non

donors.

Pro-social behaviour was measured using the parent- (and self-) report SDQ. No 

differences in pro-social behaviour were observed between donors and non-donors 

at initial assessment or follow-up or in change over this 12 month period. Possible 

differences between donor and non-donor pro-social behaviour scores were 

observed however according to the health status of the recipient. For the non

donor, these scores seemed unrelated to the health of the recipient whereas for the 

donor these scores tended to increase if the recipient was well and decrease if the 

recipient was unwell or had died.

3.1 Increased intimacy and friendship will be seen in the donor recipient 

relationship.

Testing this hypothesis fi’om the self-report measures proved problematic because 

of the small amount of available data. From the mother report of the sibling 

relationship, obtained during the interviews, there was no evidence of increased 

intimacy and fi-iendship between the donor and recipient over the 12 months 

following BMT.
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The final question and remaining hypothesis relate to the identification of risk, 

resilience and moderating factors associated with the psychological adjustment of 

BMT donors. These are explored in the following two chapters.
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Chapter 10

Exploration of risk factors

Introduction Risk is concerned with the “identification of factors that accentuate or inhibit disease

and deficiency states, and the processes that underlie them  some [risk factors] may

eventuate in disease or disorder ( which identifies vulnerability), but others, in many 

instances, may be overcome and lead to positive adaptive behaviour (which identifies 

resilience^ (Garmezy, 1994).

This study aimed not only to identify adjustment and maladjustment to bone marrow 

donation, but also to identify factors, that could be assessed prior to BMT, 

that might place bone marrow donors at greater risk of increased behavioural or 

emotional problems after BMT treatment. If such factors were found to exist, then 

they could be targeted in a psycho-social assessment and consequent intervention 

with the aim of reducing psychosocial morbidity and increasing competence and 

resilience.

The presence of risk factors in this sample was explored using linear regression 

analysis’ in the first instance. Independent t-tests, analysis of co-variance or repeated 

measures analysis^ are used as stated for further clarification. Small sample sizes limit 

the power of the analysis and thus increase the possibility of a type II error, for this 

reason, as in the previous section, effect sizes or p values, where appropriate, are 

given in addition to p-values and in some cases trends are illustrated graphically.

 ̂Categorical variables are re-coded into binary variables for linear regression
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The outcome criteria chosen for this exploration of risk factors are the final follow-up 

(T4) scores on the parent-report CBCL Internalising and Externalising domains and 

the SDQ self-report measures. However, it is recognised that this might be a flawed 

measure of adjustment, particularly in this study where few children were fimctioning 

outside the normal range at follow-up. The interpretation of better / worse 

adjustment from low / high CBCL scores when all are within the normal range is 

questionable.

A decision was therefore made to also look at the degree and direction change from 

before BMT to 12-month follow-up on these dependent variables. A second outcome 

criterion, change in adjustment, was therefore explored in relation to the presence or 

absence of risk factors. The underlying assumption in this case is that a decrease in 

behaviour score from before BMT to follow-up (i.e. a positive change score) 

represents better adjustment. This approach however does not take account of the 

vulnerability of those children who were poorly adjusted and outside normal limits 

before BMT and remain so at follow-up despite some decrease in their behaviour 

scores. Both measures of outcome were therefore regarded as important in this 

investigation. Commonality of risk factors across the two outcome measures (follow- 

up and change) will be regarded as most relevant for this population.

Risk factors associated with change in adjustment were analysed using a two step 

linear regression, with step 1 = dependent variable at time 1 (before BMT) and step 2 

independent variable, thus looking at predictors of the final outcome scores that were

 ̂Interval variables for these analyses are re-coded into binary variables (most typically at the median 
value). Categorical variables as in linear regression
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independent of the impact of the initial assessment score on final outcome. These 

analyses were carried out on all donors, and subsequently siblings^, aged over 2 years 

of age. Included are siblings of recipients who died during the study or who were 

unwell at the time of follow-up.

This chapter is divided into six sections as follows:

10-A Donorship as a risk factor. Is a sibling at greater risk of psychosocial adversity 

by virtue of being a bone marrow donor?

10-B Predictors of psychosocial outcome and adjustment in the donor group.

10-C Predictors of psychosocial outcome and adjustment in siblings as one group.

10-D The role of the donor as a moderator in the presence of risk factors associated

with sibling outcome.

10-E The significance of the recipient’s health outcome in addition to other risk 

factors on donor and non-donor adjustment.

10-F Summary

Further analyses will explore the moderating effects of some variables on the 

identified risk factors (Chapter 11). If  factors are found that moderate the effects of 

the risk factors, in particular seemingly protect against the risk effects, then they can 

be used as a fi*amework to plan further interventions with the aim of reducing overall 

psychosocial morbidity and / or facilitating adjustment over the course of the BMT 

process.

 ̂As the focus of this study is the donor rather than the recipient further analyses on the recipient 
were not undertaken within the main body of this thesis. However, it was hypothesised that many 
risk factors might be associated with family factors and for interest therefore a risk factor analysis 
was carried out on the recipient group. A summary of this is reported in Appendix 7.
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10-A  Donorship: Is it a risk factor?

One of the central questions to this thesis is ‘does being a bone marrow donor place a 

child at risk of behavioural or emotional adversity? Table 10.1 depicts the 

independent t-test results on the differential effects of being a donor or not being a 

donor. It can be seen that the status of being a donor did not emerge as a risk factor 

associated with any of the defined outcome variables or with the degree of change 

fi*om before BMT to follow-up on the CBCL scales.

Table 10.1: Results of an independent t-test testing for the effect of donor status of child outcome

outcome variable donor N mean standard 

score deviation

df P< effect

size

CBCL- T4 

Internalising

Y 24" 48.38 9.44

N 29 46.10 10.17

51 .84 ns .23

CBCL- T4 

externalising

Y 24 47.67 9.89

N 29 46.31 12.46

51 .43 ns .12

SDQ /SR - T4 

Total

Y

N

6.11

7.33

3.41

3.83

13 -.65 ns -.33

SDQ/SR - T4 

Pro-social^

Y

N

8.44

7.33

1.51

1.86

13 1.27

2 donors missing from follow-up *’ higher score = greater positive behaviour

ns .66

A large effect size (0.7) between the two groups was seen on the pro-social scale but 

low power due to the small sample size precludes this fi-om being identified as 

significant. It would seem that an increase in pro-social behaviour might be associated 

with the donor status.
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With respect to change in adjustment an ANCOVA was carried out between the 

donor and non-donor groups. The same outcome variables were tested, but this time 

controlling for the Time 1 (pre-BMT) scores on these variables. Table 10.2 shows 

the results of this analysis and again, no differences were found between the donor 

and non-donor groups.

Table 10.2: Results of ANCOVA testing for the effect of donor status on change in adjustment

outcome variable 

change scores

donor N df F

CBCL change Y 24 1 .32 ns

Internalising N 29

CBCL change Y 24 1 .31 ns

externalising N 29

SDQ total Y 22 1 .18 ns

change N 15

SDQ pro-social Y 22 1 .02 ns

change N 15

A further hypothesis, was that being a donor may not be a risk factor in itself, but 

rather a protective factor. The ‘special’ attention and status and positive attribution 

given to the role of donor could act to protect the donor from other risks associated 

with being a sibling of a child undergoing BMT. In order to address this hypothesis it 

was first necessary to investigate the presence of other risk factors for donors and 

non-donors in BMT.

The following sections explored the risk factors associated with parent-reported child 

adjustment and change in adjustment on the CBCL. The risks associated with self- 

reported outcome data was not analysed because of small numbers.
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Presentation of the results commences with the data reported on donors and 

subsequent analyses of risk factors associated with adjustment and change in 

adjustment. Tables for all analyses are included in the text together with graphic 

representation of some findings.

While the main focus of this thesis is the donor sibling, the lack of significant 

differences between the donor and non-donor groups on any of the dependent 

variables prior to BMT and the lack of risk associated with this donor role suggests 

that useful and robust information may be gleaned fi*om exploring the risk and 

resilience on all siblings plotted together, thus increasing the sample size and 

consequent power of analysis. The donor results are therefore followed by a 

summary of similar analyses on the sibling group as a whole. However, for clarity of 

reading, tables relating to these latter sibling analyses are not included in the text but 

are fully listed in Appendix 6.

A summary is also given for the adjustment and change in adjustment data for the 

Recipient group with tabulated data in Appendix 7. There was no intention to analyse 

differences between recipients and their siblings, however, the information collected 

on this group of children has clinical importance and potential implications for any 

interventions designed at reducing risk and facilitating resilience in other children 

living within the family system.
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10-B The Donor Group: predictors of psychological outcome and change in adjustment 

Individual donor characteristics

A number of individual donor variables were explored as possible risk factors for this 

group of children.

CBCL final ^  strong relationship was seen with temperament, most specifically emotionality.
outcome scores

Highly emotional temperaments were significantly associated with higher internalising 

(p<.003) and extemalisng (p<.01) scores on the parent report CBCL.

No other significant reltionships were identified (see Table 10.3).

Table 10.3: Summary of linear regressions for indiviual donor characteristics predicting donor 
Internalising (I) and Externalising (E) outocme (N=24)

Variable outcome
domain

F (3 P<

age I .04 1.04 -.21 ns
E .03 .76 -.18 ns

sex I .02 .54 .15 ns
E .03 .71 .18 ns

emotionality I .36 11.59 .50** .01
E .26 7.36 .51** .01

sociability I .01 .23 -.10 ns
E .02 .34 .13 ns

shyness I .10 2.33 .32 ns
E .01 .19 .09 ns

activity I .00 .00 .01 ns
E .00 .00 .00 ns
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CBCL change With respect to change in adjustment, only sex emerged as being significant, with
from before

BMT to male donors showing greater change in adjustment than females.
follow-up

Table 10.4: Summary of linear regressions for indiviual donor characteristics predicting donor 
Internalising (I) and Externalising (E) change in adjustment (N=24)

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2
Variable

outcome
domain

r " change P P<

age I .44 .03 -.18 ns
E .62 <.01 -.01 ns

sex I .51 .10 .32* .05
E .67 .05 .22 (.09)

emotionality I .45 .01 .11 ns
E .69 .02 .12 ns

sociabihty I .44 <01 -.03 ns
E .68 <01 -.07 ns

shyness I .44 <01 -.03 ns
E .67 <01 -.01 ns

activity I .57 .03 .25 ns
E .71 .05 .30 ns

Fig. 10.1 shows the parent reported CBCL scores by sex at foUow-up and before 

BMT. From this it can be seen that the significant change in adjustment score appears 

to reflect a difference between male and female donors before BMT, particularly in 

relation to internalising scores. Male donors had higher CBCL internalising scores 

prior to BMT than female donors but these scores decreased to levels similar to
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females by the follow-up stage. Female donors depicted a more even course with a 

group mean score around the 50%ile at both time points.

Fig 10.1: Parent report CBCL scores for male and female donors before BMT and 12 month follow-
up

t-score ' 

68 -

56 -

* ' ♦46 - 

44 - 

42 -

4 0 -------
pre-BMT follow-up

- internalising -
males

- internalising
females

-----A —-externalising
males

-----A— -  externalising
females

One explanation for this might be that boys were more fearful o f the donation 

procedure than girls resulting in elevated scores at the initial assessment for boys. If 

this were the case, it might be expected that donor boys showed higher pre-BMT 

internalising scores than non-donor boys. Table 10.5 shows the pre-BMT group 

mean CBCL scores for donor and non-donor boys, no significant differences were 

found but the trend was for donor boys to score higher than non-donor boys before 

BMT. This trend was not seen in the girls.

Table 10.5: Group mean CBCL scores for donor and non-donor, males and females

N
BOYS 
mean score N

GIRLS 
mean score

Internalising pre-BMT Donor 8 53.63 18 47.61

score Non-donor 6 48.00 8 48.75

Externalising pre-BMT Donor 8 51.00 18 49.44

score Non-donor 6 45^3 8 4 9 J5
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BMT and recipient illness characteristics

CBCL final Table 10.6 lists the variables included in the exploration of associations between
outcome scores

recipient health and BMT characteristics and donor outcome. Only recipient health 

outcome emerged as a significant variable in these analyses. As already discussed in

Table 10.6: Summary of linear regressions for recipient health and BMT characteristics predicting 
donor Internalising (I) and Externalising (E) outcome (N=24)

Variable outcome
domain

F P P<

diagnosis'* I .02 .5 -.15 ns
E <.01 .06 -.05 ns

duration of I .01 .26 .11 ns
illness E .02 .37 -.13 ns

duration of I .01 .11 .07 ns
BMT admission E .06 1.2 -.24 ns

duration of I <.01 .11 -.07 ns
isolation E <.01 <.01 <.01 ns

# post-BMT I <.01 .08 .06 ns
re-admissions E .03 .42 .17 ns

recipient I .10 2.34 .31 ns
health outcome E .16 4.13 .40* .05

parental I -.05 .83 <.01 ns
residency E .07 .73 .01 ns

preparedness I .12 2.96 -.35 (.10)
for BMT* E .12 2.76 -.34 ns

Diagnosis is re-coded into malignant disease (such as leukaemia) and non-malignant disease (such 
as genetic disorders, metabolic disorders and aplastic anaemia)
 ̂re-coded into very little/inadequate preparation and adequate/well prepared.
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chapter 9-E, donors of bone marrow recipients who were unwell or had died at the 

12-month follow-up stage were at greater risk of behavioural and emotional 

disturbance than those whose recipient siblings were alive and well.

CBCL change Exploring the above variables in relation to change in adjustment (table 10.7); again
from before

BMT to the recipient’s health outcome emerged as significant, though only on the internalising
follow-up

domain. Thus greater positive change was observed in the donor’s internalising 

behaviours when the recipient was well at follow-up.

Interestingly there was also a strong relationship between externalising change scores 

and recipient diagnosis (p=.30; p<.03) indicating a greater decrease over time in 

externalising behaviours for donors where the recipient had a non-malignant disease 

diagnosis. Packman et al. (1997) also found differential effects associated with 

diagnosis, in her study, siblings of children with genetic (non-malignant) disorders 

showed higher self-esteem.

Like Packman, it was hypothesised that this perhaps reflected the different treatment 

prognosis in the malignant and non-malignant groups, in that BMT, for most non- 

malignant diseases, if successful is defined as a cure. For malignant diseases however 

there is always the continued risk of relapse even if the BMT has been successful. 

Along with risk of relapse comes the likely possibility of returning to the donor for 

more bone marrow or blood stem cells. Thus donors of recipients with malignant 

disease may remain in a distressed state after BMT. However such hypothesis does
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not really explain the absence o f similar findings for change in internalising behaviours 

and further examination o f the data (see fig. 1 0 .2 ) suggests a different mechanism.

Fig. 10.2: Changes in Internalising and Externalising behaviours for donors whose recipient have
malignant or non-malignant disease

pre-BMT

- internalising: -
non-malignant
diagnosis

- internalising:
malignant
diagnosis

-----A— -  externalising: non-
malignant
diagnosis

-----A— -externalising:
malignant
diagnosis

12 month 
follow-up

Mean behaviour scores for the two diagnostic groups before BMT and at follow-up 

suggested elevated levels before BMT for the non-malignant group with regression to 

the mean at follow-up.

Malignant diseases typically have a chronic history and most children have previous 

episodes o f lengthy hospitalisations and chemotherapy and often also contact with 

other children who have been donors. In contrast, many o f the non-malignant 

diseases have a more acute onset or relatively stable disease course prior to BMT. 

There was no statistical difference between these two groups in relation to duration o f 

illness but data were not collected on other hospital and treatment experience prior to 

BMT. It may be that donors o f children with malignant disease were better adjusted 

to the hospital requirements o f BMT because they had experienced it before, whereas
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for donors of children with non-malignant disease this was a new experience and they 

therefore responded with acute distress and a stabilising adjustment which took place 

in the months following BMT. The greater change in behaviour score suggests 

therefore a ‘post-event’ regression to the mean.

Table 10.7: Summary of linear regressions for recipient health and BMT characteristics predicting 

donor Internalising (I) and Externalising (E) change in adjustment (N=24)

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2 
Variable

outcome
domain

change P P<

diagnosis I .41 <.01 .05 ns
E .69 .08 .30* .03

duration of I .41 <.01 -.01 ns
illness E .63 .01 -.12 .ns

duration of I .39 <.01 .06 ns
BMT admission E .56 .01 -.12 ns

duration of I .44 .03 .18 ns
isolation E .66 .04 .21 ns

# post-BMT I .45 .01 .09 ns
re-admissions E .64 .02 -.14 ns

recipient I .55 .14 .38* .02
health outcome E .64 .03 .17 ns

parental I .42 .02 .13 ns
residency E .65 .03 .17 ns

preparedness I .44 .02 -.14 ns
for BMT E .64 .02 -.13 ns
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Socio-demographic characteristics

CBCL final Of the socio-demographic variables entered into the analysis, only the source of
outcome scores

support to the family showed a significant association, p<.05 and p<.01 for 

Internalising and Externalising outcome respectively. (Table 10.8)

Table 10.8; Summary of linear regressions for socio-demographic variables predicting donor 
Internalising (I) and Externalising (E) outcome (N=24)

Variable outcome
domain

F P P<

SES^ I .10 2.34 .31 ns
E .01 .27 .11 ns

family size I .42 .96 -.21 ns
E .02 .38 -.13 ns

birth order^ I .02 .36 -.13 ns
E <.01 .08 -.06 ns

availability o f I .07 .15 -.26 ns
support to family E .05 1.11 -.22 ns

source of I .17 4.46 -.41* .05
support to family^ E .26 7.53 -.51** .01

The mothers’ regard for the adequacy of the family’s support (fi-om different family 

and social sources) appeared to make little difference, it was the availability, or not, of 

extended family as a source of emotional and/or practical support that predicted 

outcome scores for donors, with greater risk associated with those families who did

 ̂SES: re-coded into manual and non-manual for the regression 
 ̂birth order: whether donor older or younger than recipient

* family support: re-coded into ‘good, predictable, reliable support’ and ‘limited, unpredictable or 
otherwise inadequate support.
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not have extended family available as a source o f  practical or emotional support (see 

fig. 10.3).

Fig. 10.3: CBCL Internalising and Externalising follow-up T- scores for donors from families 
with extended family support and those without support from other family members

CBCL  ̂
T-scores 5 8

Internalising
outcome

Externalising
outcome

■  support from other family

0 no support from other family

■  support from other family 

0 no support from other family

Whilst adequacy o f  support did not emerge as a significant factor for adjustment or 

change in adjustment, there was a significant correlation ( 0 = 1 .07/Cramers V=.76 

[26], p<.01) between this variable and source o f  family support. Thus in general, 

family members tended to provide the most psychologically beneficial support.

C BCL change same findings applied also to change in internalising and externalising behaviours, 
from before

BMT to Thus there was a greater decrease in behavioural and emotional disturbance with 
follow-up

more available and reliable support to the family from extended family members (see 

fig. 10.4, table 10.9).

 ̂ source of family support: re-coded into availability o f support from ‘maternal and/or paternal side 
of family’ and ‘no available family support’ (practical and emotional support from good friendships 
are included in the latter group unless there is available family based support as well).
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Fig. 10.4: Change in CBCL Internalising and Externalising T- scores for donors from families
with extended family support and those without support from other family members
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The strong significance o f  the source o f  family support begs the question o f  what 

leads families to become estranged from their extended family during (or before) this 

critical period. It is possible that some unmeasured aspect o f  family functioning might 

mediate both the estrangement and the poor adjustment. Alternatively the lack o f 

support from family members may place additional burdens or demands that add to 

the stress and moderate outcome.

The importance o f  family size is not clear. Certainly there seemed to be a significant 

relationship between greater positive internalising change and larger family size, see 

fig. 10.5. However, it should be noted that o f  those 8 donors from two-child families 

showing negative change scores, 5 had recipients who were unwell at follow-up, it is
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likely therefore that this finding was an anomaly reflecting a skewed distribution o f  

other high risk factors in two-child families.

Fig. 10.5: Scatter plot o f CBCL Internalising change scores for donors from 2 child families and 3
or more child families
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represents an additional 
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Table 10.9: Summary of linear regressions for socio-demographic variables predicting donor 
Internalising (I) and Externalising (E) change in adjustment (N=24)

STEP 1 - CBCL internalising or externalising pre-BM T score

STEP 2
Variable

outcome
domain

r ' change P P<

SES I .42 .01 .12 ns
E .62 <.01 -.04 ns

family size I .51 .10 -32* .05
E .64 .02 -.14 ns

birth order I .43 .03 -.16 ns
E .66 .04 -.21 ns

availability o f I .47 .07 -3 6 ns
support to family E .66 .05 -.22 (.10)

source o f I .57 .16 -.40** .01
support to family E .74 .13 -36** .01

275



Family m ilieu and family relationships

CBCL final A number o f  family relationship yariables explored during the initial assessment
outcome scores

interyiew were inyestigated as predictors o f  final outcome. It had been hypothesised 

that more positiye mother-child relationships would be associated with better 

outcome. The analysis did not support this hypothesis. Howeyer it should be noted 

that the families taking part in this study demonstrated high leyels o f  mother-child 

warmth and positiye sentiment thus the yariability necessary to properly test this 

hypothesis was not present.

Exploration o f  the donor-recipient relationship did suggest a meaningful negatiye 

association (p<.05; p=-.51) between positiye sibship (reported by the parent) and 

externalising outcome (see fig. 10.6, table 10.10).

Fig 10.6: Internalising and externalising behaviour scores at follow-up for donors with positive 
and negative relationships with the recipient
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Table 10.10: Summary o f linear regressions for family relationship and family milieu measures
predicting donor Internalising (I) and Externalising (E) outcome (N=24 or ®15 or *’11)

Variable outcome F P P<

mother-child I <.01 .01 -.02 ns
relationship E .03 .71 -.18 ns

initial I .02 .41 .14 ns
statement E .01 .19 .09 ns

number of I .07 1.72 -.27 ns
+ statments E .07 1.61 -.26 ns

number of I .03 .64 .17 ns
- statements E .07 1.56 .26 ns

mother-child I <.01 .11 -.07 ns
warmth E .05 1.21 -.23 ns

donor-recipient I .01 .16 -.11 ns
fi-iendship “ E .26 4.50 -.51* .05

postive I .02 .18 -.14 ns
SIB score ^ E .06 .54 .24 ns

negative I .05 .50 .23 ns
sib score ^ E .02 .21 -.15 ns

sibling I .01 .07 .26 ns
disagreements ^ E <.01 .01 -.04 ns

family I .25 7.21 -.50** .01
communication E .36 12.49 -.60** <.01

parental I .05 1.14 -.22 ns
communication E <.01 .09 -.06 ns

Style of family communication regarding illness and BMT treatment was also 

explored under this family milieu domain (see fig, 10.7, table 10.9). Donors with 

parents who avoided talking about such matters within the family or who restricted 

the information available to their children scored significantly higher on both
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internalising (p<.01, p=-.42) and externalising domains (p<.016, (3=-.39) indicating 

better adjustment in donors living in families with a more open approach to discussion 

o f illness and BMT treatment.

Fig 10.7: Internalising and externalising follow-up scores for donors living in families utilising an 
open style communication about illness and BMT treatment and those utilising an avoidant or

restricted approach
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I open communication style
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communication style 

I open communication style

□  avoidant/restricted 
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No other significant associations were found.

CF^CL. change Considering change in adjustment, no significant predictive factors were identified 
from before

BMT to although family communication closely approached signifcance (p<.058, (3=-.29) with 
follow-up

respect to change in externalising behaviour (see table 10.11). A similar (3 value was 

seen when exploring the relationship between family communication and change in 

Internalising behaviour . Interestingly a more open communication style within the 

family was strongly correlated with better adjustment before BMT as well as at 

follow-up (see fig. 1 0 .8 ).
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Fig 10.8: Internalising and externalising change in adjustment scores for donors living in families 
utilising an open style communication about illness and BMT treatment and those utilising an

avoidant or restricted approach
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Table 10.11: Summary of linear regressions for family relationship and family milieu measures

predicting donor Internalising (I) and Externalising (E) change in outcome (N=24 or “15 or ^11)

STEP 1 - CBCL intemalising or externalising pre-BMT score

STEP 2
Variable

outcome change P P<

mother-child I .42 .01 .08 ns
relationship E .62 <.01 -.04 ns

initial I .46 .05 .23 ns
statement E .64 .02 .15 ns

number of I .41 <.01 .04 ns
+ statments E .65 .03 .21 ns

number of I .42 .01 -.12 ns
- statements E .63 .02 -.15 ns

mother-child I .41 <.01 .06 ns
warmth E .62 <.01 .01 ns

donor-recipient I .36 <.01 -.01 ns
friendship * E .70 .01 -.08 ns

postive I .55 <.01 -.01 ns
SIB score E .87 .02 .15 ns

negative I .55 <.01 .01 ns
sib score ^ E .85 <.01 <01 ns

sibling I .55 <.01 .04 ns
disagreements ^ E .86 .02 .13 ns

family I .48 .07 -.29 (.10)
communication E .68 .06 -.29 (.06)

parental I .43 .02 -.14 ns
communication E .63 .01 .12 ns
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Parental mental health

CBCL final The results reported here refer to scores obtained from the GHQ-28 and its 4 sub
outcome scores

domains and the Spielberger State-Trait anxiety measure. Aspects of both maternal 

and paternal anxiety emerged as significant predictors of donor outcome (see tables 

10.12, 10.13). In addition, maternal somatic complaint was strongly correlated with 

donor outcome.

There was no association found between parental depression and donor outcome 

however, levels of depression in this sample were very low both prior to BMT and at 

follow-up.

Table 10.12: Summary of linear regressions for maternal mental health predicting donor 
Intemalising (I) and Externalising (E) outcome (N=24)

Variable outcome
domain

F P P<

total I .09 2.18 .30 ns
GHQ-28 E .19 5.21 .44** .03

GHQ-28 I .15 4.00 .39 (.06)
anxiety E .11 2.7 .33 ns

GHQ-28 I <.01 .05 .05 ns
social E .03 .63 .17 ns

GHQ-28 I .03 .58 .16 ns
somatic E .20 5.45 .45* .03

GHQ-28 I .05 1.17 .22 ns
depression E .02 .55 .16 ns

trait I .19 5.08 .43* .03
anxiety E .18 4.84 .43* .04

state I .10 2.55 .32 ns
anxiety E .11 2.77 .33 ns
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Table 10.13: Summary of linear regressions for paternal mental health predicting donor
Intemalising (I) and Externalising (E) outcome (N==16)

Variable outcome
domain

F P P<

total I .13 1.99 .35 ns
GHQ-28 E .11 1.8 .34 ns

GHQ-28 I .24 4.37 .49* .05
anxiety E .19 3.22 .43 (.09)

GHQ-28 I <.01 .06 .06 ns
social E .02 .25 -.13 ns

GHQ-28 I .04 .52 .19 ns
somatic E .07 1.11 .27 ns

GHQ-28 I <.01 .01 -.03 ns
depression E .01 .13 .09 ns

trait I .05 .71 .22 ns
anxiety E .03 .38 .16 ns

state I .02 .21 .12 ns
anxiety E .02 .29 .14 ns

It is conceivable that the association between maternal anxiety and donor outcome 

reflects a ‘rater bias’ at the time of assessment in that mothers’ completed the CBCL 

on behalf of their children. However, the existence of paternal as well as maternal 

anxiety effects argue against this as a satisfactory explanation for the results obtained.

Another possible explanation for this association could be a ‘contagion’ theory which 

suggests that anxious parents, particularly mothers, created anxious children and thus 

the high donor CBCL scores were a reflection of parental influences on the donor 

adjustment to the BMT process.
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If this were the case it would be expected that donors with highly anxious parents 

would exhibit greater levels of pathology than those with less anxious parents, both 

before BMT as well as at follow-up. However, exploring the difference between high 

and low anxious parents in their reporting of the donor’s behaviour at the two 

different time points, no such clear effect was seen for any of the parental anxiety 

measures.

For example, considering maternal trait anxiety before BMT, although there was a 

slight trend for more anxious mothers to describe greater levels of problems in the 

donors pre-BMT (see fig. 10.9) independent t-tests indicated no statistical differences 

for either intemalising (t= -.83; p<.42) or externalising (t= -.74; p<.47) behaviours 

and effect sizes were low (.32 and .29 respectively). At follow-up greater differences 

were observed with large effect sizes between the donors of high anxious and low 

anxious mothers for both intemalising (t=-1.97; es=.8) and extemalising (t=-1.54; es = 

.6) behaviours (though neither reached statistical significance, p values <.06 and <.14 

respectively).

A similar observation was seen for relationship between donor outcome and father’s 

scores on the anxiety domain of the GHQ-28. No evidence was found for a difference 

in the donors’ adjustment between high and low anxious fathers before BMT, but a 

clear difference was seen at follow-up (see fig. 10.10).

Thus, donors of high anxious parents did not appear to be consistently rated as any 

more disturbed than those of low anxious parents.

283



Fig. 10.9: Mean CBCL scores for donors for high and low anxious (trait anxiety) mothers (N=24)
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Fig 10.10: Mean CBCL scores for donors for high and low anxious (GHQ-28) fathers (N=16)

CBCL t- 6 0  
score 5 8 -  

5 6 -  

54 -

50 -  

48 ■

46 -

44 -

42 -

pre-bmt 12 month

■externalising CBCL_ 
Low paternal anxiety

■ externalising CBCL_ 
High paternal 
anxiety

• internalising CBCL_ 
Low paternal anxiety

■ internalising CBCL_ 
high paternal anxiety

follow-up

CBCL change w ith respect to change in adjustment, fathers’ mental health again emerged as a 
from before

BMT to significant factor, with anxiety as the primary influence (se table 10.15). No 
follow-up

significant relationship was seen with maternal mental health although maternal trait
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anxiety approached significance for change in intemalising behaviour with a p value of 

.30 (p<.07). (See table 10.14).

Table 10.14: Summary of linear regressions for maternal mental health predicting donor 
Intemalising (I) and Extemalising (E) change in outcome (N=24)

STEP 1 - CBCL intemalising or extemalising pre-BMT score

STEP 2
Variable

outcome
domain

change P P<

total I .45 .04 .20 ns
GHQ-28 E .61 .03 .17 ns

GHQ-28 I .41 .05 .23 ns
anxiety E .64 .02 .14 ns

GHQ-28 I .41 .01 .03 ns
social E .62 <.01 .01 ns

GHQ-28 I .43 .02 .14 ns
somatic E .66 .04 .21 ns

GHQ-28 I .43 .02 .13 ns
depression E .62 <.01 -.03 ns

trait I .49 .09 .30 (.07)
anxiety E .66 .04 .21 ns

state I .49 .02 .16 ns
anxiety E .63 .01 .12 ns
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Table 10.15: Summary o f linear regressions for paternal mental health predicting donor
Intemalising (I) and Extemalising (E) change in outcome (N=16)

STEP 1 - CBCL intemalising or extemalising pre-BMT score

Variable outcome
domain

F P P<

total I .49 .19 .44* .05
GHQ-28 E .68 .04 .20 ns

GHQ-28 I .55 .25 .51* .02
anxiety E .77 .14 .38* .02

GHQ-28 I .31 .01 .10 ns
social E .64 .01 -.07 ns

GHQ-28 I .37 .07 .27 ns
somatic E .64 .01 .10 ns

GHQ-28 I .34 .05 .24 ns
depression E .64 <.01 .02 ns

trait I .35 .06 .23 ns
anxiety E .64 .01 .08 ns

state I .32 .02 .15 ns
anxiety E .64 .01 .08 ns

Donor 
outcome as a 

correlate of 
parental 

adjustment

There is a theoretical argument for suggesting that the relationship between parental 

adjustment and donor outcome was a function of the process of adaptation and 

adjustment in the parents rather than their pre-BMT adjustment score. BMT is a high 

risk procedure consequent to a diagnosis of life-threatening illness, it would be 

reasonable to expect high anxiety levels and distress in all parents prior to this 

procedure. Thus the pre-BMT parental scores may not have discriminated between 

parents with a high level of anxiety who nevertheless were able to manage and cope 

with such distress during the course of BMT and retum to ‘normal’ levels once the
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acute events o f BMT and illness were over and those who were unable to adapt or 

adjust and remained chronically anxious. Under such circumstances there would not 

be a direct correlation between pre-BMT anxiety levels and degree o f change in 

anxiety for the parent group, since regression to the mean would not occur in all 

cases.

The data were thus additionally analysed to explore the relationship between the pre- 

BMT level o f anxiety and the degree o f change in anxiety from the initial to follow-up 

assessment. Trait anxiety, state anxiety and the GHQ-28 scores were used.

Pearson correlations showed no significant relationship for mothers’ pre-BMT trait 

anxiety and change in trait anxiety scores (r= .013[23]; p<.95) or for fathers’ 

(r=.37[13]; p<.22). (See Fig. 10.11).

Fig 10.11: Scatter plot o f mothers’ and fathers’ pre-BMT trait scores against change in trait scores

M other’s Father’s

anxiety at
initial
assessm en

Trait 
anxiety at 
initial
assessm en

mothers trait ctiange father's trait change

Similarly there was no correlation between mothers’ pre-BMT state anxiety and 

change in state anxiety scores (r= .216[23]; p<.32) or for fathers’ (r=.036[13]; 

p<.91). With respect to the relationship between pre-BMT GHQ-28 scores and
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change in these scores over time, there was a near significant correlation for fathers’ 

scores (r=.51[14]; p<.06) but not for mother’s (r=.27[23]; p<.22).

The data were then further analysed to explore child outcome in relation to 

change in parental adjustment fi-om pre-BMT to follow-up. Change in Trait anxiety, 

State anxiety and total GHQ-28 scores were used. Significant correlations were 

obtained for donor extemalising outcome and maternal and paternal change in Trait 

anxiety score and paternal change in State anxiety score, and for donor intemalising 

outcome and matemal change in Trait anxiety score (see table 10.16). No significant 

relationship was seen between donor outcome and change in GHQ-28 scores.

Table 10.16: Summary of linear regressions on donor Intemalising (I) and Extemalising (E) 
outcome and parental anxiety scores at follow-up (N: M=23 / F=16)

Variable outcome

domain

F P P<

Matemal trait anxiety I .24 6.69 -.49* .02

change scores E .28 8.03 -.53** .01

Patemal Trait anxiety I .08 1.05 -.28 ns

change scores E .29 4.80 -.53* .05

Matemal State anxiety I .12 2.85 -.35 ns

change scores E .04 .80 -.19 ns

Patemal State anxiety I .12 1.48 -.34 ns

change scores E .41 7.58 -.64* .02

Matemal GHQ-28 I .01 <.01 <.01 ns

change scores E .02 .36 -.13 ns

Patemal GHQ-28 I .06 .91 -.26 ns

change scores E <.01 .04 -.06 ns
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A similar relationship was also seen for donor change in adjustment scores (see table 

10.17) and parental mental health change scores.

Table 10.17: Summary of linear regressions for parental anxiety scores at follow-up and donor 
Intemalising (I) and Extemalising (E) change in outcome (N: M=23 / F=16)

STEP 1 - CBCL intemalising or extemalising pre-BMT score

STEP 2
Variable

outcome
domain

change P P<

Matemal trait anxiety I .58 .13 -.37* .02
change scores E .70 .03 -.19 ns

Patemal Trait anxiety I .56 .14 -.37 (.09)

change scores E .80 .06 -.25 ns

Matemal State anxiety I .50 .05 -.24 ns
change scores E .68 .01 -.10 ns

Patemal State anxiety I .50 .09 -.30 ns

change scores E .83 .09 -.33* .04

Matemal GHQ-28 I .48 .03 -.18 ns

change scores E .68 .01 -.10 ns

Patemal GHQ-28 I .45 .02 -.14 ns

change scores E .73 .01 -.10 ns

The strong concordance between mothers’ and fathers’ effects diminishes the 

likelihood that these results reflect biased reporting and suggests rather that poor 

parental change in trait anxiety constituted a risk factor with respect to donor 

outcome, or, arguably the converse: good parental management of anxiety was a 

protective factor for donors, possibly through parental modelling of effective coping 

mechanisms. Thus, donor adjustment might have been a function of their parents’, 

mothers’ and fathers’, adaptive processes.
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Fig.10.12
Summary o f significant variables predicting d o n o r  adjustment at 12-month follow-up

Fathers’ GHQ-28 anxiety (pre-BM X) P = .49

Donor emotionality p = .50 p = .51

Family communication style' P = -.50 P --.60

Mothers’ Trait anxiety (pre-BM  i ) P =  .43 P = 4 3

Mothers’ change in Trait anxiety^ p = -.49 P = -5 3

Source o f support to family" P = -41 P=-.51

Mothers’ GHQ-28 (pre-B M i ) P =  44

Recipient health outcome^ P = .40 ^

Mothers’ GHQ-28 somatic complaint pre-BM T) P =  45

Donor - recipient friendship‘s P = -.51

Fathers’ change in Trait anxiety^ P =-.53

Fathers’ change in State anxiety^ P =-.64

all P values significant to at least p<.05

DONOR OUTCOME

Internalising only

Internalising and 
Externalising

Extemalising only

Family communication style: lower CBCL scores correlated with more open communication style
 ̂ Source of support to family: lower CBCL scores correlated with availability of extended family

as source of support
 ̂ Recipient health outcome: lower CBCL scores correlated with good recipient health at follow-up
DonorO recipient friendship: lower CBCL scores correlated with good donor <%> recipient

friendship
^Change in trait/state anxiety: lower CBCL score correlated with a greater degree o f change in trait

anxiety
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Fig. 10.13
Summary o f significant variables predicting donor change in adjustment at 12-month

follow-up

Fathers’ GHQ-28 (pre-BM T) 3 =  .44

Sex' 3 = . 3 2

Family size 3 = -3 2

Recipient health outcome^ 3 =  38 ,

Mothers’ change in Trait anxiety^ 3 = -.37

Fathers’ change in Trait anxiety^ 3 = -37*

Fathers’ GHQ-28 anxiety 3 = .51 3 = 3 8

Source o f support to family^ 3 = -.40 3 = -.36 
----------------------------- ►

Diagnosis'^ P = .30

Fathers’ change in State anxiety^ P=-33

all 3 values significant to at least p < .05 , “p <  09

DONOR CHANGE IN 
ADJUSTMENT

Change in Intemalising 
behaviour

Change in Internalising and 
Externalising behaviours

Change in externalising 
behaviour

Sex: greater positive change correlated with male sex
 ̂ Recipient health outcome: greater positive change correlated with good recipient health at

follow-up
^Source o f support to family: greater positive change correlated with availability o f extended

family as source o f support 
Diagnosis: greater positive change correlated with non-malignant disease

^Change in trait/state anxiety: greater positive change correlated with a greater degree of change in
trait anxiety
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1 0 -C  The Sibling group: predictors o f psychological outcome and change in adjustment

As already discussed, the lack o f apparent risk attached to the role o f donor and the 

problems o f low power suggest that more vigorous information maybe gleaned from 

exploring risk and resilience factors in the wider sibling group. The analyses carried 

out on the donor group were therefore re-analysed with all siblings, donors and non

donors combined. A total sample o f 53'® children were available for investigation of 

those factors which have potentially unique values for each sibling.

To avoid the problem of non-independence in some o f the data, investigation o f the 

effects o f recipient health and parental mental health, and other variables where 

children in the same family might share the same assigned ‘value’, are made on only 

one child in each family. In these cases analysis is performed on the eldest non-donor 

from the MUD families together with only the donor from the MSD families, giving a 

sample size o f 38" children.

The procedure for the exploration o f risk factors in this group o f children was the 

same as that for the donor only group in the previous section. However, for 

simplicity, only a summary o f significant findings is provided in this section; in figs. 

10.14 and 10.15. All relevant tables together with further explanation and 

interpretation can be found in Appendix 6 .

this number takes into account 4 siblings for whom follow-up data are not available.
" this number takes into account donors from 2 families for whom follow-up data are not available.
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Fig. 10.14
Summary o f significant variables predicting sibling adjustment at 12-month follow-up

Age P = -3 2

Source o f support to family' P = -33

— ►

Sibling emotionality P = .59 P = .47

Family communication style^ P =-.42 P =-.39

Recipient health outcome^ P = .37 P = .30'

Preparedness for BMT*' P = .32 p =  .32

Fathers’ change in Trait anxiety^ P =-.50 p= -.54

Mothers’ change in Trait anxiety^ P = -.36 P=-.3U
— ►

Mothers’ GHQ-28 (pre-B M t ) P = 4 3

Mothers’ GHQ-28 anxiety P =  34

Mothers’ GHQ-28 somatic complaint P =  38
— ►

Mothers’ GHQ-28 social difficulties P =  39

Mothers’ trait anxiety (pre-B ivn ) P =  39

Number o f negative statements p -  34

Fathers’ change in State anxiety^ P =-.61
— ►

all P values significant to at least p< .05  except ° p< .07

SIBLING OUTCOME

Internalising only

Internalising and 
Externalising

Externalising only

Source of support to family: lower CBCL scores correlated with availability o f extended family as
source of support
lower CBCL scores correlated with more open communication style 
lower CBCL scores correlated with good recipient health at follow-up 
lower CBCL scores correlated with better preparedness 
greater positive change correlated with a greater degree of change in 
trait anxiety

 ̂ Family communication style 
 ̂ Recipient health outcome: 
Preparedness for BMT : 

^Change in trait/state anxiety:
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Fig. 10.15
Summary o f significant variables predicting sibling change in adjustment at 12-month

follow-up

Age P =-.23

Sibling emotionality p = .35

Birth order 9 = 2 2

Adequacy o f family support' P =-.27

Family communication style^ P = -27

Mothers’ change in Trait anxiety^ P = -3 4

Source o f support to family ^ P =-.34 P =-.20=

Recipient health outcome"* P =  .41 p = . 2 0  ^

Fathers’ change in Trait anxiety^ P = -.52 P =-.30''

Fathers’ change in State anxiety^ P = - 3l b

all p values significant to at least p< 05  except “ p<.06; *’ p< 07

SIBLING CHANGE IN 
ADJUSTMENT

Change in Intemalising 
behaviour

Change in Internalising and 
Externalising behaviours

Change in extemalising 
behaviour

Adequacy o f family support: greater positive change correlated with more adequate family support 
 ̂ Family communication style: greater positive change correlated with open communication style 

'’Source of support to family: greater positive change correlated with availability of extended family
as source of support

^Recipient health outcome: greater positive change correlated with good recipient health at
follow-up

^Change in trait/state anxiety: greater positive change correlated with a greater degree of change in
trait anxiety
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10-D The role of donor as a moderator in the presence of risk factors associated 

with sibling outcome

Exploration of the risk factors associated with psychological adjustment and change in 

adjustment identified variables common to both the sibling group and donors on their 

own, most consistently;

• child temperament

• the health outcome of the recipient

• source of support to the family

• style of family communication

• maternal mental health

• change in parental Trait anxiety

There were however a number of variables that emerged as significant risk factors for 

the donor group but not the sibling group and conversely, risk factors for the sibling 

group that were not present for the donors on their own. It is possible therefore to 

hypothesise that donor status might have moderated the risk effects of the above 

variables, with donors being more vulnerable or resilient to the negative effects of 

some of the identified factors.

Moderating Tables 10.18, 10.19 lists those factors where the effects on outcome were not
effects of

donor common to both non-donor and donor groups. The standardised p coefScients and R
status on

sibling square values for the non-donor and donor data fi*om the respective linear regression
outcome

analyses are presented. From these tables, perhaps the most striking difference
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between these groups was the relative effects of the sibling <=> recipient relationship on 

extemalising outcome and the effects of patemal anxiety on intemalising outcome.

Table 10.18: Comparison of P coefScients and R square values for identified risk factors associated 
with CBCL internalising outcome not common to both non-donor and donor groups.

Age BMT prep fathers’ anxiety

R square/p R square/p R square/p

Non-donor .17/-.41* .11 /-.33 <.01 / -.04

Donor .04/-.21 .12/-.35 .24 / .49*

Closer examination of this data however indicated the presence of only 3 non-donors 

in the high patemal anxiety category. Further interpretation of this was consequently 

inappropriate.

Table 10.19: Comparison of P coefficients and R square values for identified risk factors associated 
with CBCL externalising outcome not common to both non-donor and donor only groups.

BMT prep -ve comments S-R friendship

R square/p R square/p R square/p

Non-donor .11 /-.33 .06 / .24 .01 / .07

Donor .12/-.34 .07 / .26 .26/-.51*

With respect to recipient O  sibling fiiendship, the effect of fiiendship was only 

evident for the donor group (fig. 10.16). The implication fi*om the data is that donor
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status may have moderated the effect o f the sibling O  recipient relationship with 

good friendship associated with lower externalising scores in donors but no such 

effect for non-donors. Thus, positive friendship with the recipient might have 

constituted a resilience factor for the donors. However, again the sample sizes were 

small and confidence intervals large.

Fig. 10.16: Error bar graph showing the relationship between donor/non-donor status and good/poor
friendship with externalising outcome

C B C l. externalising  
t-score + 

90%  confidence intervals

Recipient <X> sibling 
friendship

1 =  poor triendship
2 =  good friendship

DONOR NON DONOR

Moderating Moderating effects o f donor status on change in adjustment were explored using 
effects of

donor repeated measures analysis. Significant within group interactions were obtained 
status on
change in effects o f sex and donor status for change in internalising adjustment

sibling
adjustment (F=6 .8 6 ;p< .0 1 ) ' \

The moderating effects o f donor status under these circumstances reflected the 

elevated internalising scores o f the male donors before BMT (see fig. 10.17). This

The analysis is tabulated in Appendix 8.
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supports the theory presented earlier that male donors may have been more vulnerable 

than female donors at the pre-BMT stage. There was no evidence however that this 

vulnerability had any long term effects and at follow-up no difference was seen 

between male and female donors and non-donors.

Fig. 10.17: Interaction of sex and donor status on change in internalising adjustment

C BC L t- ■ 
score 5 8  - 

5 6  ■

4 8  I h

4 6  - 

4 4  1 i 

4 2  -

- X

pre-BMT follow-up

■ donor; male 

■donor: female

- - -A- - - non-donor: male

- - -X - - non-donor: female
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10-E The significance of recipient health outcome in addition to other risk 

factors on the sibling adjustment

Recipient health following BMT is an unknown factor prior to BMT. Clearly the 

intention is to achieve not only long term survival but also quahty health, but BMT is 

a high risk procedure which in this sample resulted in death for 5 (12.5 %) recipients 

and chronic health problems for a further 7 (17.5%). Analysis of the data has already 

indicated psychological adversity and poor adjustment over time in the siblings of 

recipients who had died or who had a chronic health problem at follow-up. One final 

question explored the potential vulnerability of these siblings at follow-up and 

whether, because of their recipient’s condition, they were more susceptible to the 

presence of risk factors than the siblings of recipients who were well and thriving at 

follow-up.

Linear regressions were therefore carried out to look at the respective influences of 

each identified significant risk factor on siblings whose recipients fitted the well or 

unwell/died categories. Tables 10.20 and 10.21 show the results of these analyses for 

intemalising and extemalising outcome respectively. Repeated measures analysis to 

look at the interaction of recipient health with these risk factors over time were not 

carried out as the numbers in the unwell/died category were too small to warrant this 

type of analysis.
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Table 10.20: Significance of risk factors on the Internalising outcome for siblings as a factor of
recipient health outcome

Confidence intervals

risk variable R outcome n r2 P lower higher

age well 28 .08 -.29 - 1.64 .23

unwell/died 10 .20 -.45 - 3.46 .82

source of well 28 .07 -.27 -12.95 2.32

support unwell/died 10 .12 -.35 -20.84 7.64

Preparedness well 28 .14 -.38* -13.79 -.07

for BMT unwell/died 8 .01 .30 -10.11 19.58

sibling emotional well 27 .28 .53** 3.47 16.91

temperament unwell/died 10 .46 .68* 1.67 26.04

style of family well 28 .10 -.32 -13.41 1.25

communication unwell/died 10 .20 -.45 -23.96 5.77

maternal change in well 27 .10 -.31 -.70 .08

trait score unwell/died 9 .09 -.30 -1.39 .66

paternal change in well 15 .04 -.20 -1.19 .58

trait score unwell/died 5 .70 -.84 -2.65 .24

Preparedness for BMT emerged as a significant risk factor for siblings whose 

recipients were well at follow-up, but appeared to have no effect when recipients were 

unwell or have died. Plotting the data (Fig. 10.18), it was seen that good preparation 

only seemed to make a difference if the recipient was alive and well at follow-up.

Again, small numbers limited interpretation of this finding but it is interesting to 

consider that the category of ‘adequate’ preparedness (as opposed to ‘inadequate’) 

was given to siblings who could demonstrate an understanding that there was the 

possibility of both short and long term complications and more serious risks attached
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to the BMT. Such preparation does not seem to have benefited those 3 siblings for 

whom these potential risks became reality.

Fig. 10.18: Error bar graph showing the relationship between good/poor preparedness for BMT 
and recipient health outcome for sibling internalising outcome

C BCL internalising 
t-score +  

90%  confidence intervals

1 =  poor preparedness
2 =  good preparedness

R well R unwell/died

Exploring the impact on externalising outcome, a similar picture was seen with the 

resilience associated with ‘ low sibling emotionality’ (fig. 10.19) and ‘ low 

M other-^child negative comments’ (fig. 10.20) evident only for those siblings where 

the recipient was well at follow-up.

Fig. 10.19: Error bar graph showing the relationship between high/low emotionality 
and recipient health outcome for sibling externalising outcome

C BCL externalising 
t-score + 

90%  confidence intervals

R well

1 =  low  em otionality
2 =  high em otionality

R unwell/died
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Fig. 10.20: Error bar graph showing the relationship between high/low m other^ch ild  negative 
comments and recipient health outcome for sibling externalising outcome

C BCL externalising 
t-score + 

90%  confidence intervals

1 =  low  negativity
2 =  high negativity

R well R unwell/died

Table 10.21: Significance o f risk factors on the Externalising outcome for siblings as a factor of
recipient health outcome

risk variable moderator r2

Confidence 

p lower

intervals

higher

preparedness well 27 .15 -JW* -16.59 -.26
for BMT unwell/died 8 .02 -.13 -17.47 13.34

sibling emotional well 27 .40 .63** .78 Z 42
temperament unwell/died 10 .16 -.40 -2.78 .82

M other’s trait well 27 .17 .41 . 04 .78
anxiety (pre-oMT) unwell/died 10 .28 .53 -.17 1.34

m other’s GHQ28 well 28 .20 .45* .54 5.00
social difficulty unwell/died 10 .09 .30 -2.78 6 J 6

m other’s GHQ28 well 28 .24 .49 .75 4.63
somatic complaint unwell/died 10 .03 .17 -2.30 T 58

style o f  family well 28 .11 -.33 -16.19 1.26
communication unwell/died 10 .11 -.34 -22.15 8.63

number o f  M ^ c h well 28 .41 .64** T52 21.72
-ve comments unwell/died 10 <.01 -.01 -15.54 15.04

maternal change in well 27 .07 -^6** -.80 .17
trait score unwell/died 9 .01 -.04 -1.12 1.01

paternal change in well 15 .14 -.37 -1.76 .35
trait score unwell/died 5 .66 -.81 -1.64 .23
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10-F Summary

A major aspiration of this study was to assess the impact of BMT treatment by 

following a model of risk and resilience rather than pathology. The need for such a 

model is validated by the fact that the longitudinal analysis did not indicate gross 

overall pathology yet clearly some children and parents appeared to adjust better than 

others. Exploration of risk factors was therefore undertaken in an attempt to gain 

insight into some of the pathways that underpinned adjustment in this population.

A necessary first step was to address the central question of whether the donor role 

was, in itself, a risk factor. On neither of the outcome criteria was this found to be the 

case. Higher levels of pro-social behaviour were found to be associated with donor 

status. Donor outcome was significantly worse if the recipient was not alive and well 

at follow-up, but this finding was also evident in the non-donor group.

In order to determine the factors influencing adjustment in the donors, linear 

regression analyses were carried out with variables, identified as important fi*om the 

literature on child adjustment, and with those variables hypothesised as important 

fi’om the clinical observation of this group o f children. Factors intrinsic to the donor, 

his/her environment, parental adjustment, family fimctioning and the BMT treatment 

were investigated. Two aspects of outcome were explored; that of the final outcome 

score and that of change in adjustment fi*om before the BMT to the 12-month follow- 

up. The most significant results are summarised in fig. 10.21 and fig. 10.22.
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Consistent across both measures of outcome is an association between better donor 

adjustment and low emotionality, low parental anxiety, an open style of family 

communication, extended family as a source of support to the family and a good 

health outcome for the recipient.

Family communication style was found to mediate the effects of paternal anxiety (see 

Appendix 8).

Donor outcome and change in adjustment were also strongly correlated with maternal 

and paternal trait anxiety change scores, suggesting that the process of parental 

adjustment following BMT may play a part in the donor’s psychological adaptation in 

the year following BMT.

Further analyses explored risk factors associated with the adjustment of all siblings, 

donors and non-donors combined. A consistent set of risk factors emerged for 

donors and the whole sibling group, across all outcome criteria, these were;

• child temperament

• family communication style

• source of support to the family

• health of the recipient at follow-up

• Parental trait anxiety change scores

Some inconsistencies were also observed and consequently the influence of the role of 

donor as a moderator in the presence of risk factors was explored. There were
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suggestions from this that a positive relationship with the recipient may be a 

protective factor, facilitating resilience, for donors but not non-donors. Very small 

numbers prevent statistical testing of this hypothesis.

The resilience associated with good preparedness for BMT, low emotionality and low 

maternal negativity was only evident when the recipient was well at follow-up.

The next section presents the final set of analyses which examines possible moderating 

factors and targets clinical for intervention.
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Fig 10.21
Risk factors associated with donor, sibling and recipient behavioural and emotional adjustment following BMT

Donor / recipient 
friendship

CHILD 
FACTORS

RECIPIENT
FACTORS

age temperament

p = -.32

mother / child
negative
statements

P=.45

parental 
pre-BMT 
mental health

preparedness 
for BMT

recipient
health

outcome

BMT

P = .50
P = .37

P = -.51

PSYCHOLOGICAL ADJUSTMENT

t
P = -.41
 L_

adequacy of 
support to 
the family

P -  -.49

change m
parental
anxiety

P = -.49

style of

communication

P = .-36
A

Mother /
recipient

relationship

P = -.41

source of 
support to 
the family

PARENT FAMILY ENVIRONMENT
FACTORS FACTORS

P value shown is the average of all those found to be significant (p<.05) for that variable across all internalising and ex
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Fig 10.22
Risk factors associated with donor, sibling and recipient behavioural and emotional change in adjustment following BMT
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Chapter 11

Moderating factors - Exploring the data to inform clinical 

intervention

Introduction The previous section identified factors which placed donors, and siblings generally, 

at greatest risk for the development of behavioural and emotional problems 

following bone marrow transplant in their sibling. The clinical value of these 

findings is to then apply the notion of intervention to this knowledge of risk and 

vulnerability with the intention of preventing exposure to risk and/or increasing 

competency in the face of them.

Thus the best intervention is one that would be effective not only in reducing the 

risk effects that it directly targeted but one that also moderated the effects of other 

risk factors. The data were therefore further analysed for the identification of 

factors that might moderate the effect of the identified risk factors associated with 

adjustment in the sibling group at the 12 month follow-up stage. Such moderators 

could then be targeted or manipulated within a clinical setting with the intention of 

optimising adjustment in siblings.

A model presented by Pless and Stein (1994) suggests a three-dimensional matrix 

approach to intervention, combining target, type and timing (or who, what and 

when). With this model in mind , the nature of the risk factors identified implied 

that the target o f intervention might best be the siblings themselves, the parents 

and/or aspects of family functioning.
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The main type of intervention advocated in this setting is full and honest 

preparation. The BMT clinical pathway places great emphasis on preparation and 

psychological readiness for BMT. Parents are actively encouraged to inform all 

recipients and donors about the likely processes and the risks and increasingly non

donor siblings are included in this stage. The family component of preparation is, 

to certain extent, facilitated by the existence of a more open communication style

The timing of intervention is also crucial. Much support is given to families just 

prior to and during admission for BMT but once discharged the level of this 

contact diminishes and little may be available in the build up to donor selection and 

the wait for admission which can span many months. Ironically, if the stresses 

during admission can be regarded as adaptive and appropriate because of the 

hazardous nature of this medical treatment then perhaps the best support is being 

given at the wrong time. Parents may need therapeutic support long before the 

critical event of BMT, ensuring optimum adjustment at the point of admission. 

Parents may also need intervention after discharge in order to support and maintain 

adaptation.

Parents' change in ‘total GHQ-28’ and ‘Trait anxiety’ was used as an indicator of 

this latter adjustment process, these, together with ‘BMT preparation’ and ‘family 

communication style’, were further analysed to see if those siblings who were 

regarded as well prepared, living in families adopting an open communication style 

or living with parents showing the best adaptation over time, were ‘protected’ 

against the effects of other risk factors.
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The sample size necessary for full analysis of moderators was not available in this 

study, thus the data were analysed in a purely exploratory way with tabulation of 

the relevant linear regression analyses and error bar graphs where the regression 

suggested further investigation. The combined donor and non-donor (sibling) data 

were used. All tables are presented in Appendix 9, only a descriptive summary is 

reported in this section. Only the final outcome data were analysed.

Three risk factors were considered in this investigation:

• sibling temperament

• source of support to family

• age of sibling

These factors had, in this study, a risk effect on the sibling group (all donors and 

the eldest non-donor fi*om each MUD family) and for both measures of adjustment 

(final outcome and change) and consequently ones which would be of particular 

interest to asses and target for intervention. In particular, factors that might 

moderate outcome in the high risk groups were sought.

Moderators of the relationship between risk variables and recipient health outcome 

have already been discussed in Chapter 10 E. From these data, no moderating 

effects were seen for ‘preparedness for BMT’, ‘family communication style’ or 

‘parental mental health adjustment’ on the effects of poor recipient health outcome.
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Preparation 
for BMT

From these explorations, ‘preparedness for BMT’ appeared to moderate the impact 

of temperament on the sibling group for internalising and externalising outcome, 

though only to a modest extent (see fig. 11.1). With respect to ‘source o f family 

support’ no moderator effect o f preparation was observed.

Fig 11.1: Error bars (with 90% Cl) showing the effect o f preparation on temperament on 

internalising and externalising outcome, all siblings.
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The effects o f preparation on the risk effects o f age are difficult to interpret 

because o f the importance o f developmental and cognitive factors in the interaction 

between these two variables. Good preparation appears to have had a greater 

effect on an older (> 8 years) rather than younger age group, and more with 

respect to externalising rather than internalising outcomes.

Family The data more clearly suggested that an open family communication style might 
communication

style as a have had a moderating and protective effect. It should be noted however that it is
moderator

hypothesised that any intervention directed at family communication would also
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need to be, simultaneously, directed at parental anxieties as the former was found 

to mediate the latter where paternal anxiety was concerned.

Exploration o f these data for the sibling indicated that ‘style o f family 

communication’ may have moderated the effects o f temperament on internalising 

and externalising outcome (see fig. 11.2).

Fig 11.2: Error bars (with 90% Cl) showing the effect o f ‘style o f family communication’ on 

temperament on internalising and externalising outcome.
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Fig 11.3: Error bars (with 90% Cl) showing the effect o f ‘style o f family communication’ on 

‘source of family support’ on internalising and externalising outcome
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A similar moderator effect was seen for ‘style of family communication’ on the risk 

effects of ‘source of family support’ (see fig. 11.3). Less effect was seen on the 

relationship between age and sibling outcome.

Parent Results from this exploration support the notion that intervention aimed at assisting 
variables as
moderators parental management of their own anxiety may moderate the effects of sibling 

emotionality on internalising and externalising outcome (see figs. 11.4, 11.5).

Fig 11.4; Error bars (with 90% Cl) showing the effect o f maternal change in Trait anxiety on 

temperament on internalising and externalising outcome, all siblings.
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Fig 11.5: Error bars (with 90% Cl) showing the effect o f paternal change in Trait anxiety on 

temperament on internalising and externalising outcome, all siblings.
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No moderator effect was observed for maternal or paternal change in Trait anxiety 

on the effects o f ‘source of family support’ on sibling internalising or externalising 

outcome.

Interesting findings were observed however for the influence of parental change in 

adjustment on age effects. For siblings under 8 years of age (the most vulnerable 

age group), high parental change scores in both the GHQ-28 and Trait anxiety 

were associated with lower CBCL internalising and externalising outcome scores. 

These effects, shown in fig. 11.6, were more clear for mothers than fathers (but 

numbers in the latter are very small and confidence intervals large) however the 

same tendency seems to emerge, particularly for fathers’ Trait anxiety.

Fig 11.6: Error bars (with 90% Cl) showing the effect o f maternal change in GHQ-28 on age on 

internalising and externalising outcome, all siblings.
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Summar>' Good preparation, change in parental adjustment and an open communication style 

within the family appeared to moderate (to some degree) the effects of a high 

emotional temperament, young age and, in the latter factor, lack of support from 

extended family.
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This ‘protection’ afforded to siblings by these factors did not extend to the effect 

of the recipients’ poor health outcome or death on the sibling’s adjustment.

These results need to be treated with great caution. Firstly they were exploratory 

investigations, secondly they did not take mediating factors into consideration and 

thirdly, even if significant as moderators they have only provided a framework for 

where, how or when intervention may be directed. The success of such a 

moderating model is clearly dependent on the suitability and evaluated 

effectiveness of the therapeutic intervention employed.
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Chapter 12 

Discussion

Introduction yyg study aimed to investigate the impact of bone marrow donation on the

psychological adjustment of children who were bone-marrow donors for their sibling. 

In addition it sought to explore the relationship between donor and recipient and the 

impact of transplant on this dyad.

A longitudinal design with multi-time point and multi-informant assessments 

compared bone-marrow donor siblings with non-donor siblings and also provided 

comparative data on the recipients as a contextual backdrop.

The main hypotheses, drawn from the anecdotal and limited empirical literature, were 

that donor siblings, and other family members, would exhibit psychological adversity 

and internalising adjustment problems which would be long-lasting (Pot-Mees and 

Zietlin, 1987; Packman et al., 1997; Packman, 1999). Further, the risk of long-term 

adjustment problems would be greater in those donors whose recipient sibling had not 

survived the transplant (Packman et al., 1997; Pettle Michael and Lansdown, 1986; 

Wiley, Lindamood and Pfefferbaum-Levine, 1984; Rappaport, 1988). Outcome 

would additionally be associated with risk and resilience factors connected with the 

individual child, parent, family and/or illness characteristics (Lavigne and Ryan, 1979; 

Drotar and Crawford, 1985; Williams, 1997; Pless and Stein, 1996). Finally, the act of 

donation would result in closer intimacy between donor and recipient (Wiley, 

Lindamood and Pfefferbaum-Levine, 1984).
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The Discussion starts with a description of the sample population. This is followed by 

a closer examination of the longitudinal and risk analyses in relation to the four 

specific questions raised at the start o f this thesis (Chapter 5). Discussion is mainly 

confined to data relating to the stated hypotheses. For additional explanation and 

clarification of the points being addressed and other findings the reader is directed to 

commentary attached to the reported results in chapters 9, 10 and 11. Moderating 

factors are introduced within the context of the implications of this study for clinical 

practice and early intervention.

Limitations to the study will be addressed towards the end of this Chapter and are 

followed by a discussion of the theoretical and clinical implications of the results and 

directions for future research.

Summary of 
sample 

characteristics

A demo graphically balanced and relatively risk free sample was recruited to the study. 

Homogeneity was observed between the donor and non-donor groups on all 

individual, family and illness characteristics. Psychological adjustment of the children 

indicated a normal distribution with some 25% of the whole group functioning above 

the normal range although group mean scores were within normal limits. Parental 

anxiety at initial assessment was high for both mothers and fathers with 51% and 33% 

respectively scoring above a clinical threshold. The immediate family environments 

described were generally warm, positive, non-critical, supportive and close.
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The final sample of 40 families represented 78% of those who were eligible to be 

included in the study and the follow-up sample comprised all but 2 (95%) of the 

original sample.

Post Hoc At the conclusion of the study further power analyses were conducted to determine
power analysis

the level of statistical power for analysis of the longitudinal data fi'om the final sample. 

For a paired t-test analysis on a group N of 25 there wül have been 90% power to 

detect an effect size of 0.75 or greater (two-tailed, alpha at 0.5). For an independent 

t-test on groups of N=24 and 29 there will have been 75% power to detect an effect 

size of 0.75 or greater (two-tailed, alpha at 0.5).]

Question 1 Is there evidence of immediate and/or long-term adjustment difficulties for familv 

members when a child undergoes bone marrow transplant?

Child Contrary to our hypothesis and the available literature, this study found no evidence
outcome

of chronic psychopathology or long-term adjustment difficulties in recipients, donor 

or non-donor siblings. At the final follow-up, all group mean scores were within 

normal limits for parent, teacher and self-report measures. Approximately 10% 

scored outside a normal range on the CBCL and SDQ but this would be consistent 

with the normal UK population statistics (HMSO, Office for National Statistics, 

2000).
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From the exploration of the results over time, there is an indication of a steady 

decrease in problem behaviour scores, both internalising and externalising, at each of 

the assessment points throughout the 12 month follow-up period with the lowest 

levels at the final assessment. There is a clear indication of a process of change, 

supporting the hypothesis of continuously improving adjustment fi'om the time of 

BMT to one year later. This pattern of reduction in CBCL scores suggests that, 

although group mean adjustment scores at initial assessment were within normal 

limits, there was some heightened anxiety and psychological disturbance prior to 

transplant This was most evident in recipients and donors.

With respect to the donors (the focus of this study) four factors in particular were 

associated with high initial CBCL scores:

sex - boys showed significantly higher levels of internalising problems than girls (fig. 

10.1);

diagnosis - donors to recipients with non-malignant disease had significantly higher 

internalising and externalising scores than donors to recipients with malignant disease 

(fig. 10. 2);

family support - donors fi'om families lacking support fi'om extended family showed 

higher externalising behaviours (fig. 10.4);

family communication style - donors living in families that adopted an avoidant or 

restricted communication style about the illness and BMT scored significantly higher 

on internalising and externalising behaviours (fig. 10.8).
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The former two factors appeared to be donor-specific and likely to be related to 

anxiety about the bone marrow harvest and infusion’. Neither factor emerged as 

having a risk effect on the final donor outcome score and the change (from initial 

assessment to follow-up) in internalising and extemahsing adjustment was significant; 

suggesting that their effect diminished once the BMT was over.

The latter two factors however were also associated with high initial assessment 

scores in the non-donor and, moreover, were identified as significant risk factors with 

respect to final outcome and adjustment. The importance of the role of family and 

parental factors in child adjustment has been a significant finding emerging from these 

data and consequently is a theme that runs throughout this discussion. In this case it 

would seem that donors (and siblings generally) from families who lacked extended 

family support and who limited open discussion about the illness / BMT started the 

treatment process from a vulnerable position with respect to emotional and 

behavioural adjustment.

Considering Carpenter and Sahler’s (1991) family systems model for conceptualising 

sibling adaptation to illness (fig. 2.1) it may be that ‘resources’ such as support and 

open access to full and honest information for the sibling may be limited prior to the 

‘crisis event’ of BMT and thus cannot be utilised to help deal with the physical and 

emotional demands of BMT so having a subsequent negative effect on overall 

adaptation and adjustment.

Further discussion of this can be found in chapter 10.
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A further interesting systemic consideration is the manifestation of the donor’s 

adjustment difficulties and how these may have different influences on the family and 

wider community which may further influence adjustment. For example, fi’om the 

outset, donors fi'om families that lacked extended family support demonstrated higher 

levels of externalising behaviour than those living in families well supported by 

extended family members. The literature would suggest that children displaying 

angry, aggressive or under-controlled behaviours (ie externalising behaviours) are less 

likely to elicit empathy and support thus potentially perpetuating a dynamic cycle 

between poor adjustment and lack of support. Such response may also limit the 

opportunity for compensatory support mechanisms to be drawn in which might have 

otherwise aided adjustment during and after the crisis event. Thus the nature of the 

initial response might have influenced availability and access to mechanisms that 

would have reduced risk and promoted adjustment in the long-term.

Parental With respect to parental adjustment, greater than normal levels of anxiety were
adjustment

observed for both groups of parents on the GHQ-28 and the ST AI measures prior to 

transplant. This picture of parental functioning is consistent with other studies of 

parents of children living with chronic illness (Silver, Westbrook and Stein, 1998), 

parents of children about to undergo BMT (Rodrigue et al., 1996; Dermatis and 

Lesko, 1990; Pot-Mees, 1989) and parents of children undergoing kidney transplant 

at Great Ormond Street (Madden, 2000). Mothers tended to score more highly than 

fathers on all domains but group mean scores reduced significantly and progressively 

over time for both mothers and fathers, particularly in the domains of anxiety and
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social difficulties. Despite this however, 32% of mothers and 12% of fathers remain 

above a clinical threshold at follow-up.

Interestingly significant changes over time were seen in Trait anxiety as well as State 

anxiety. The former was expected to be a more stable construct, with only the latter 

showing transient fluctuations and overall diminution during the year following the 

BMT. However, for some parents more substantial adjustment seems to have 

occurred, perhaps because in managing the State anxiety induced by the BMT parents 

became more effective managers of their anxiety generally, or because the success of 

the BMT reduced chronic anxiety that had been induced by other aspects of the 

underlying illness. Whatever the reason, it seems that the impact of BMT on parental 

mental health is more than just transitory. Furthermore, the linear regression analyses 

indicated a strong association between this overall change in both mothers’ and 

fathers’ Trait anxiety scores and child adjustment and change in adjustment at follow- 

up. Thus indicating an interaction between parent and donor adjustment over time.

Contrary to expectation, no significant differences were seen between MUD and 

MSD parent groups pre-BMT and it might therefore be concluded that the use of a 

child as a donor did not add significantly to the overall stress burden for parents. In 

interviews with mothers there was certainly much voiced concern and anxiety about 

the donor’s bone marrow harvest. However, parents worried about non-donors as 

well and many other aspects of family life, work and school that would be disrupted 

by BMT. It may be, for some parents, the use of a child as a donor added a different 

quality rather than quantity to the anxiety which the measures were not sensitive
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enough to pick up, additionally, pre-BMT anxiety may also have reached a ‘ceiling’ 

level for some parents.

Curiously, after BMT at the 12-month follow-up assessment, differences were seen 

between the MSD and MUD fathers, but not mothers, with MSD fathers rating higher 

than MUD fathers on all mental health measures. These differences did not reach 

significance, but the effect sizes were large and warrant respect, particularly given the 

positive relationship between change in paternal anxiety and child outcome. Generally 

this study has identified a possible impact of BMT on fathers as distinct from that on 

mothers and also highlighted the independent contribution that fathers make to their 

children’s adjustment.

Thus, for parents as well as children, BMT would appear to represent a significant 

stressor. Both parents and children showed a positive change in adjustment over 

time. However, unlike the child groups, high levels of anxiety remained at follow-up, 

particularly in the mothers. Information from the interviews also indicated evidence of 

long-lasting emotional effects despite a reduction in mental health scores.

In light of this and Heiney et al.’s (1994) observations of post-traumatic stress in 

parents of paediatric patients following BMT, it might have been interesting to 

formally explore post-traumatic stress reactions in the parents. It is possible that this 

component of BMT conferred an additional stress burden that might have delineated 

the difference between those parents (and possibly children) who adjusted well and 

those who had greater difficulty.
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Other factors however also contributed to ongoing parental anxiety, most likely 

concurrent stresses such as those related to parenting and normal family life cycle 

transitions within these difficult circumstances, as well as the demands and 

responsibilities of health vigilance and decision-making in the face of ongoing ill 

health in the recipient. In addition there was the awareness that survival of BMT did 

not necessarily bring with it confidence of cure or ‘normal’ later quality of life. The 

apparent contrast between the degree of ongoing anxiety in parents compared to the 

children may have reflected a lack of awareness or attention to the longer term issues 

in the latter.

Question 2 Does the act of bone marrow donation place donor children at greater risk of 

psvchological adversitv or benefit than non-donor children?

Analysis of the differences between donors and non-donors did not suggest any 

greater risk to psychological adjustment by virtue of being a donor. No differences 

between these groups were observed on any of the behavioural or emotional domains 

at follow-up and many of the risk factors identified as being associated with poor 

outcome and adjustment in the year following BMT were equally applicable to the 

non-donor group as the donor group (and also the recipient group).

Parents, and those donors who were interviewed, reported positive attitudes towards 

donating. It was not unusual however, for donors to be somewhat ambivalent and to 

state that they were looking forward to being in the patient role while at the same time
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acknowledging fears about the BMT, the harvest operation and the outcome for the 

recipient. This ambivalence was reflected in a comment by one donor,

“ I  enjoyed the experience o f  going to hospital, not the operation though, the 

night before I  was crying, I  don’t want to do it, don’t want to do it, but I  

loved being in the cubicle. ”

Generally, donors’ comments emphasised the fact that although they were anxious 

and perhaps fearful of the bone marrow harvest, they nevertheless perceived 

something desirable in the donor role and the opportunity to be a ‘patient’ for a day 

gave them a shared experience with the recipient which was highly valued.

Exploring Expressed Emotion and family milieu ratings for donors in MSD families 

with non-donors in MUD families, there was, as hypothesised, a tendency towards a 

more positive, warm and less critical maternal attitude towards the donors; a profile 

closer to that obtained of the recipients than the non-donor siblings. While no 

significant changes in these Expressed Emotion variables were noted over the 12 

month follow-up period, it is possible that such attitudinal shifts might have taken 

place from the time the donor was selected, thus the impact of the donor role was 

already established at the time of the first assessment.

Interviews with mothers and donors suggested that donors did achieve an enhanced 

regard in the family by virtue of their role and that this gave them a positive and much 

valued experience, particularly those who had lived with the recipient’s illness for 

some time. Although the seven donors interviewed at follow-up did not highlight any 

perceived change in treatment from parents they did report extra family attention at
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the time and regarded donation as a positive experience. Most had received some 

public acclaim from local community or school with awards, honours and/or 

newspaper reports. Typically though donors were quite modest about their actions as 

well as proud.

‘7  know I ’ve done something that’sprobably saved his life, but I  don’t talk about it. 

...It hasn’t made any difference to me, it affected [recipient] most. ”

None of the donors at follow-up regretted donating and three expressed a wish to go 

on the bone marrow donor panel as adults. Only in one case did the donor express a 

discomfort with the fact that his brother had his bone marrow although he too 

acknowledged the positive nature of the BMT and survival of his brother.

Clearly these results are not definitive but they give some credence to a view reported 

in the literature that the donor experience is generally a positive one which might 

enhance the status of the donor sibling within the family. If, as the literature suggests 

(see Chapter 2), one of the risks to sibling adjustment in chronic childhood illness is 

preferred parental regard and differential parental treatment of the ill child, then this 

finding would suggest that the role of donor may confer potential benefits in terms of 

lessening this risk. Arguably however this may also provoke potential changes in 

relationships dynamics within the family system and consequently increase the risk to 

non-donors in these MSD families.

Taking a systemic viewpoint, in addition to a direct impact of sibling bone marrow 

donation on the donor, there was therefore the possibility of an indirect influence of
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having a donor in the family on non-donors in the same family. This concern was 

raised also by Packman et al., (1997). Unfortunately non-donors’ views were not 

solicited by interview and thus their perspective in this respect is not known but 

additional analyses on the CBCL did attempt to address this question of potential 

increased risk for non-donors in families where there was a sibling donor (MSD) 

compared with non-donors in families where there was no sibling donor (MUD).

There was a trend for MSD non-donors to have higher internalising scores than MUD 

non-donors at follow-up and lower externalising scores (from parent and teacher 

reports), with corresponding differences in change in adjustment. These differences 

did not reach significance however and effects sizes were small. Implied differences 

were also observed in the sibling <=> recipient relationship which were reported to be 

close in 50% of the MUD non-donors and recipient pairs (similar to donors and 

recipients) and only 13% of the MSD non-donors and recipients pairs. Parent - child 

relationships showed no differences. Small sample sizes limit clear conclusions being 

drawn about this group but the data suggest the possibility of an indirect effect of 

donorship on the family system and the need to remain open to the potential for 

increased vulnerability in non-donors where there is also a sibling donor in the family.

One unequivocal finding that emerged was that if BMT was unsuccessfiil in some 

way, in that the recipient did not survive or remained unwell at follow-up, then the 

psychological adjustment of donors was poor. Both donor and non-donor groups 

however appeared similarly affected by the death or continuing ill-health of the 

recipient, and donors did not appear to be more greatly affected than non-donors.
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There was some indication that poor recipient health outcome might have been 

associated with negative change in pro-sociabihty scores in the donors, a finding that 

was not observed in the non-donors. Conversely, for siblings of recipients who were 

well at follow-up greater pro-sociability scores were observed in the donors when 

compared to non-donors at outcome. A tentative explanation for these findings is 

that successfiil BMT impacts positively on the parent- and self-perception of donors 

as being caring, helpful and kind individuals whereas recipient difficulties following 

BMT may lead this attribute to be called into question, at least in the short-term. 

What is not clear, and beyond investigation fi-om these data, is whether there is an 

actual or perceived change in behaviour. Either way however, this points to a 

potential vulnerability and risk to donor integrity that would require careful 

monitoring and reassurance should recipients not fare well after BMT.

Thus, the indications are, that when the health of the recipient is good the 

psychological risk to the donor is low and no different to non-donors. There may 

however be potential differential benefits and indirect effects. Poor recipient health 

outcome however constitutes a clear risk factor. These findings are consistent with 

comments firom mothers’ and donors’ pre- and post-BMT interviews that generally 

reported positive associations for the donor fi-om their role and with Fellner and 

Marshall’s (1968) conclusions of the factors indicative of good psychological 

outcome for donors in kidney donation (see Chapter 4). Namely, the belief they were 

doing good, positive emotional reinforcement fi-om the recipient and family (donor - 

recipient firiendship emerged as a significant resilience factor in this study) and 

attention derived fi-om fi-iends and significant others.
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Of the follow-up donor interviews conducted, only one was with the donor of a 

recipient who had died and thus the likely beliefs and attributions of those donors 

whose recipient sibling does not survive remains unknown. Furthermore, it is not 

clear, and it would require a longer follow-up period to explore, what the impact is on 

the donor where the recipient is well in the year following BMT but then starts to 

develop late effects from the treatment. From these results it could be hypothesised 

that such outcome might challenge the positive attributions of donorship and the 

psychological functioning of the donor may be affected detrimentally by later health 

and quality of life issues in the recipient, particularly if these are perceived as arising 

as a consequence of BMT and perhaps the donors’ part in this. This study was not 

designed to formally test Weisz and Robbenolt’s (1996) theory of internalised positive 

attributions but these findings suggest that this may be a fruitfiil avenue of future 

exploration. In particular, how attributions might be altered by the changing health 

status of the recipient and how this in turn impacts on psychological adjustment.

Actual or perceived continuing responsibility is also a factor that needs further 

investigation. When late effects emerge, do child donors regard bone marrow 

donation to their sibling as a task for life or a discrete event? Does the sharing of an 

immune system add pressure to make fiirther donation if necessary, not only of blood 

cells but sperm or eggs or even organs? Conversations with the donors in this study 

suggested that even though most desired to put the BMT ‘behind them’ they also felt 

some continuing responsibility, this was evident in the readiness of some to give 

further stem cells in an attempt to curb relapse of the disease.
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Question 3 Is there evidence of closer intimacy and friendship between donor and recipient 

subsequent to sibling bone marrow donation?

Exploration of the donor <=> recipient sibling relationship was a main interest in this 

study. Early literature had suggested the possibility of closer intimacy as a result of 

donation (Wiley, Lindamood and Pfefiferbaum-Levine, 1984) but also the possibility 

of increased avoidance and rejection arising from psychological responses to 

perceived altered identity (Futterman and Wellisch, 1990; Wiley, Lindamood and 

Pfefferbaum-Levine, 1984; Freund and Siegel, 1986).

From initial interview, mothers reported a close relationship in the majority (56%) of 

donor <=> recipient pairs. Donors and recipients also reported similar levels of positive 

relationship qualities although sample sizes from the self report were very small.

At follow-up, there was no evidence of increased intimacy or friendship in the 

donor<=>recipient relationship over the 12 month follow-up period either from parent 

or self report. Equally, there was no evidence of a significant increase in negative 

interactions. Mothers reported decreased communication from the donor to the 

recipient but no significant change on any of the other relationship domains. Positive 

correlations between most of the relationship domains before and after BMT suggest 

consistency and stability in the sibling relationship.

Similarly on the self- report measures, little change was indicated. Recipients tended 

to report lower levels of aggression and disagreements from donors but this did not 

reach significance and in the absence of a larger sample size it was not possible to
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explore these findings fiirther or control for others factors that might have influenced 

changes in sibling relationship over the intervening year.

With hindsight, answering this question using this methodology is difficult because no 

true baseline of the relationship was established prior to selection of the donor. The 

first assessment of the sibling relationship was made some time after the donor was 

selected and it is possible that if the sibling relationship was affected then this process 

was likely to have commenced during the lead up to BMT and the anticipation of 

donation rather than only after the harvest and BMT had taken place. Also, the SIB 

measure may not have been sensitive enough to pick up the subtle differences that 

might have constituted a change in relationship in this context. Essentially the 

majority of the donor <=> recipient relationships were reported as close fi"om the outset 

and remained close at the follow-up assessment. The measures used in this study, 

with such a small sample population, were probably unlikely to be able to detect 

qualitative differences within this broad positive domain.

One important significant factor, was that a close relationship with the recipient was 

identified as a possible resilience factor for donors, but not non-donors. This 

‘protective’ effect was lost if the recipient had died or was not well at follow-up.

Another interesting finding was the apparent disparity in fi*iendship ratings between 

siblings where there were more than two children in the family. In MSD families, the 

parent-reported friendship between recipient O  non-donor was much less positive 

than between recipient<=> donor, and between recipientnon-donor in MUD families.
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Why this should be so is not clear but it suggests that the impact on the 

donor O  recipient relationship may be most evident if there is another sibling in the 

family. This implies a more dynamic and complex influence that involves all siblings, 

not just the donor and recipient, and again one that may have taken place in these 

families prior to initial assessment. A potentially important factor that has not be 

taken into consideration thus far is the fact that all siblings are tissue-typed as 

potential donors. Non-donors therefore are those who have been tested, but not 

selected for this role, either because they were not a match or because they were not 

as ‘good’ a match as the eventual donor. It is possible that not being chosen as a 

donor influences the sibling inter-relationships as much as being chosen, particularly 

where there is both donor and non-donor in the family.

A further finding was that the relationship between well siblings in both MSD and 

MUD famihes was often reported on by mothers as being poor in jfriendship quality. 

This was not expected given the literature on sibling relationships in chronic illness 

which suggests that the weU-siblings might have developed a protective and 

supportive relationship in the context of illness, and thus BMT, as a family stressor 

(Horowitz and Kazak, 1990; Hanson et al., 1992; Daniels et al., 1987).

Question 4 What are the risk and resilience factors associated with psvchological adaptation of 

donors to BMT?

The findings fi-om this study on risk factors are consistent with others in the field of 

chronic childhood illness (see Chapter 2) and while this provides little new
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information it is reassuring to find these same associations which perhaps corroborate 

this sample as representative of the wider chronic illness population.

The risk factors identified fi-om regression analyses point to variables common across 

donor, non-donor and recipient groups and have been summarised collectively in figs. 

10.21 and 10.22. Noteworthy are the lack of illness variables as risk factors, not only 

for siblings but also recipients and this would support a non-categorical approach to 

understanding the impact of chronic illness on siblings such as that described by Stein 

and Jessop (1982) and Pless and Stein (1996). The significance of type of diagnosis 

on change in adjustment appears, in this study, to have reflected greater pre-BMT 

difficulties in donors of recipients with a diagnosis of non-malignant disease. This has 

been interpreted as being related to the donors’ prior experience of hospital 

admissions for the recipient and possibly contact with other families and donors 

undergoing BMT. Outside of this no other illness or treatment variable analysed in 

this study appeared to have significant effect and none had an impact on the overall 

level of adjustment at follow-up.

Five main risk factors (see i to v below) were identified and these were significant, not 

only for the donor group, but the sibling group as a whole. Additionally, most were 

applicable to the recipient group as well.

i. Temperament: Mother report of high emotionality in the individual child was 

associated with greater levels of reported problem behaviours (both Internalising 

and Extemahsing) and less positive change in adjustment in the year following 

BMT. This was not unexpected: temperament has been described as a significant
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clinical consideration in relation to the assessment and treatment of problem 

behaviours in children and a significant personal characteristic that determines 

individual diSerences in responses to stress and the elicitation of help responses 

fi*om other people (Thompson, 1998; Garrison, 1992; Carey, 1989, Chess & 

Thomas, 1986; Rutter 1981). An important issue here is: are there some donors 

who are better temperamentally suited to this task? Or, perhaps more importantly, 

are there some who, by virtue of their temperament, are not suitable. Further, if 

the latter applies, are there ways of altering the environmental conditions to 

accommodate the temperament style, thus improving the ‘goodness of fit’ (Chess 

and Thomas, 1983) and maximising the possibility of good outcome.

The generally non-pathological findings fi"om this study suggest that although a risk 

factor, high emotionality is not a contra-indication to donorship. Furthermore, the 

fact that good preparation, open and honest family communication and positive 

parental adjustment were all found to moderate the effects of this component of 

temperament suggests routes for clinical intervention.

In hypothesising about the relationship between child adjustment, emotionality and 

the above moderating factors, a Family Systems model fits comfortably. It was felt 

that those donors, and siblings in general, who rated low in emotionality responded 

more positively to the BMT process, not only because they were better able to 

appraise and adapt to the disruption of family life and their role as donor (or non

donor) but also because they were less negatively affected by their parents’ high 

levels of anxiety and because they elicited more support fi-om parents and
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significant others to help their adjustment. It is likely also that high emotionality 

and poor adjustment in children may have antagonised levels of parental anxiety, 

this in turn may have had a negative effect on parental coping and openness in 

communication. The converse is also likely to have been true thus creating a 

stress-coping feedback loop such as that described by Lazarus and Folkman’s

(1984) model of stress and coping.

ii. Style o f  family communication: Donors fi*om families whose parents restricted or 

avoided information-giving and discussion about illness and treatment 

demonstrated higher levels of internalising and externalising behaviours pre-BMT 

and at follow-up than donors fi*om families where communication was more open. 

Furthermore there was less positive change over the 12 month assessment period.

This communication factor reflected a general parental style or philosophy within 

the family and as such was rated independently of individual sibling characteristics 

such as age, temperament and cognitive development. The findings support the 

view of many clinicians and researchers that children living in families where there 

is chronic illness have significant communication needs (Stallard, 1997; Eiser, 

1993) and highlights an often voiced clinical concern that children cannot be 

shielded fi-om emotional distress by withholding information (Claflin and Barbarin, 

1991) and indeed may be protected fi-om psychological adversity by open and 

supportive discussion with all children in the family (Pettle-Michaels and 

Lansdown, 1986; Slavin et al., 1982).
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It is important to stress however that causality cannot be established here. It may 

be that parents restricted information to children because of pre-existing high levels 

of anxiety (or emotionality, as above) rather than that they were more anxious or 

distressed because the absence of information. It is possible also that restricted or 

avoidant communication under these circumstances reflected a parent need more 

than a child factor and that parents therefore ‘shielded’ themselves from the 

difficulties associated with this task. The fact that the effects of paternal anxiety on 

siblings’ adjustment was found to be mediated by family communication style is 

perhaps an indication of this.

The seemingly independent relationship between style o f ‘family communication’ 

and ‘BMT preparedness’ is interesting. The latter was an individual rather than 

family based factor, based on clinical consensus which took account of age and 

development as well as expressed knowledge and understanding of BMT and 

perceived emotional readiness. It was hypothesised that there would be a direct 

correlation between level of preparedness and open communication style because 

availability of information and opportunity to discuss feelings was a feature of 

both, but this was not found. Furthermore, although ‘preparedness for BMT’ was 

a risk factor for the sibling group generally, it was not for the donor group when 

analysed on their own. A possible explanation for this, which has not hitherto been 

considered, is the role of the BMT team in donor adjustment. Donors, far more 

than non-donors spent time with the BMT team and ward staff in preparation for 

their harvest and ‘debriefing’ afterwards, while there was no observed difference in 

levels of preparedness between donors and non-donors, it is possible that the
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relationship of the former with medical staff moderated the effects of this variable 

on the donors.

iii. Source o f  family support: Donors from families that lacked extended family as a 

source of support were shown to adjust less well than those from families where 

such support was available, this affected both internalising and externalising 

outcome and change in adjustment. Interestingly adequacy of support to the family 

(defined by mothers) was not a significant factor in donor outcome and this 

suggests an independent contribution of extended family. Typically, extended 

family support, if present, came from grandparents who often provided practical 

and emotional support to the family as a whole sometimes moving in to the family 

home to enable ‘normal’ daily life functioning of the remaining children and parent 

or taking in the well children for extended periods (parental siblings sometimes did 

this) or otherwise being unconditionally available in times of need. In terms of a 

third named person that recipients were allowed in their cubicle, a grandparent was 

the most common choice. Although close friends were often regarded as a great 

source of emotional support and short-term practical help, mothers rarely felt they 

could or would call on their friendships for this level of involvement.

Recent literature on the importance of grandparents as sources of support to 

families undergoing stressfiil transitions, such as divorce, illness or socio-economic 

difficulty, have pointed to a significant association between children’s emotional 

and behavioural adjustment and relationships with grandparents (see Lavers and 

Sinuga-Barke, 1997). Lussier, Deater-Deckard, Dunn and Davies (2001) for
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example found that, in families undergoing divorce, children’s closeness to 

maternal grandparents was associated with lower levels of internalising and 

externalising problems in the children (using CBCL), particularly when they were 

living with both biological parents or otherwise the biological mother.

This study suggests a similar significance of the role of grandparents where there is 

chronic childhood illness in the family. The finding is strengthened by the fact that 

this variable was significantly associated with the psychological outcome and 

change in adjustment of all children in the family: donors, non-donors and 

recipients.

What is not clear is whether the mechanism for this association is directly related to 

the relationship between grandparent and grandchild or whether it is mediated by 

the support grandparents offer to their own children (the donors’ parents), or 

indeed whether there is a dual component in that it reflects not only protection, 

through the nature of support a grandparent or extended family member brings, but 

in cases where mothers described a lack of extended family support, a risk 

associated with the reasons for this absence. Generally, in this study, there were 

three main reasons for the lack of support from extended famüy. Firstly, non

availability arising from death, disability or significant geographical distance of 

extended family. Secondly, the emotional needs of the extended family member in 

relation to the BMT were too great. Parents found themselves needing to provide 

emotional support and protection to such family members and consequently their 

involvement was an added strain and sometimes a disappointment. Thirdly,
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parents may have previously ‘fallen-out’ with extended family members or they 

were unwilling or inappropriate in their offer support during BMT, in the latter 

case this oAen led to long-term estrangement from these family members.

In the case of any of the above, there was a sense of loss described by mothers 

that had been highlighted by their critical need and clearly this in turn may have 

affected the mothers’ (and indeed fathers’) coping and adjustment.

iv. Parental anxiety: As hypothesised, high levels of parental anxiety and poor 

parental change in adjustment were strongly indicative of a greater degree of 

mother-reported problem behaviour in siblings, both internalising and externalising 

behaviours were affected. The mechanism for this relationship between child and 

parent adjustment in BMT is not clear and is discussed in some detail in Chapter 10 

but it did not appear to be a contagion or rater bias effect. Of particular interest is 

the fact that not only was the initial pre-BMT parental anxiety associated with 

donor outcome but so also the change in anxiety from pre-BMT to follow-up. For 

mothers this was true only for change in Trait anxiety but for fathers it applied to 

change in Trait and change in State anxiety.

One suggestion from the findings is that child adjustment was a fimction of the 

parents’ ability to cope and adjust over time. Thus the success of the coping 

mechanisms that parents used in responding to the stress of BMT and other 

concurrent stresses might have directly (through modelling) or indirectly (through
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containment and more adaptive parenting) influenced the development of coping 

skills and consequent psychological adjustment of siblings.

It is likely that there would have been significant developmental, cognitive and 

social influences in how siblings’ coping skills were developed and likewise the 

type of behavioural response to poor parental adjustment is likely to have been 

developmentally determined. There was some evidence, for example, that younger 

siblings (under 8 years) showed greater levels of externalising behaviours than 

older siblings in response to high maternal anxiety but it is beyond the scope of this 

study to explore the importance of this further.

What was particularly interesting was the finding that fathers’ anxiety was 

significantly associated with donor adjustment and that this appeared to be 

independent of the association between maternal mental health and donor 

adjustment; an observation not often reported in the Hterature because of the lack 

of inclusion of fathers in studies of chronically ill children. The few studies that do 

exist tend to report inconsistent findings, both in terms of impact on the father and 

the independent influence of the fathers’ adjustment on that of the child. It is 

clearly recognised however that fathers and father-child relationships can have an 

effect on children’s adjustment and development of psychological difficulties 

(Copenhaver and Eisler, 2000; Silver, 1998, Dunn, personal communication).

The influence of fathers is particularly pertinent in BMT since they are often called 

upon to adapt to a significant change of role for the BMT admission as this
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requires the presence a parent in the hospital at all times. Fathers therefore often 

became the main carer either for well siblings at home or (less often) the unwell 

child in hospital. Most fathers in this study were also in full-time employment and 

the stress associated with this change of role while at the same time trying to 

maintain their level of functioning at work and the family’s level of income was 

often expressed and seemed to be aggravated or alleviated by the attitude of 

employers. Few mothers continued working during the BMT admission, but those 

who had to (usually for financial reasons) also found the opposing demands of 

work and the needs of their family in BMT overwhelming at times.

Relevant to continued parental adjustment is the fact that a second parental role 

change often takes place when the BMT child returns home, typically this is not a 

simple reversal back to the way things were and further adaptation is required. 

Family role theory and systemic theory would suggest that the disruptive influence 

of these enforced changes to family culture could be expected to effect family 

dynamics and functioning and consequent individual child adjustment.

V . Recipient health outcome: A strongly significant finding was the relationship 

between poor recipient health outcome and poor donor (and non-donor) 

adjustment. The outcome for these children was not good and no factors were 

found that moderated this effect. It was felt that the effects seen were not acute 

bereavement effects due to the death of the recipient since only 5 recipients in the 

group had died, and those more than a year prior to follow-up assessment. 

However, there may certainly have been acute and chronic issues relating to loss
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that rendered siblings in this group particularly vulnerable. In addition, for siblings 

of surviving recipients, there may have been an anticipatory fear of recipient death 

and in the donors anticipatory fears about further requests for stem cells and bone 

marrow. It is also likely that ongoing health problems in the recipient provoked 

anxiety in parents, and possibly consequent parental doubts about their decision to 

proceed to BMT, leading to either high mental health scores at follow-up or a low 

degree of change in parental adjustment. Such effects could have mediated some 

of the observed effects of recipient health outcome on siblings.

This finding is consistent with clinical concern about the long-term psychological 

needs of bone marrow donors, in particular their interpretation of their role in 

events that impact on the survival or quality of life of their recipient sibling. This 

has already been discussed earlier, what is additionally interesting is the adverse 

effect this factor had on non-donor siblings as well as donor siblings. These effects 

cannot be wholly explained by attribution theory postulated earher in relation to 

the impact on donors and suggests again a more complex, systemic explanation 

underpins these results.

In addition to the 5 aforementioned risk factors, two fiirther factors are noteworthy as 

having been significant for the sibling group as a whole but not for donors specifically; 

these are age and maternal negativity. Both are factors commonly reported as 

significant in child adjustment to chronic illness in the family. The issue here is why 

donors did not appear to be vulnerable to these effects. It is possible that the sample 

size was not large enough to detect these effects. However, there is a likelihood also
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that there were other intervening variables that influenced the association between 

these risk factors and donor outcome. For example, did the relationship between 

donors and the BMT staff sway the effects of some risk factors? Unfortunately, the 

measures and methodology have not allowed the use of these data to explore this 

question.

It is important to also stress that risk factors can only be identified from variables 

measured and analysed within the study design. There are potentially a number of 

other risk factors that were either not analysed or not measured in this study and the 

influence of these are therefore unknown, not necessarily insignificant. In particular 

the effects of concurrent stresses, marital satisfaction, early traumatic/stress 

experiences, cognitive development, self esteem, school environment, peer 

relationships and social organisation have not been explored.

The case for Despite the identification of significant risk factors it is important to emphasis that the
resilience

overall level of fimctioning for the donor and non-donor sibling groups was within 

normal limits. Given this relatively low level of maladjustment and the expected 

difficulties hypothesised from the literature it could be argued that either there was no 

risk or that siblings coped effectively with the stressful circumstances of BMT. Thus 

it would be prudent to consider the issue of resilience and the correlates of effective 

adaptation.
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From the linear regression analyses therefore it might be concluded that factors 

intrinsic to the child and the functioning of the family, such as temperament, open and 

honest communication, parental adjustment and the availability of grandparents and 

other extended family as a means of support could enhance resilience in the face of 

stress and thus promote better adjustment. The only risk factor as such, was a poor 

health outcome of the recipient. A resilience perspective might explain better the 

good adjustment reported in donors in this study, this approach would have some 

support from the literature (Fonagy et al., 1994, Garmezy, 1996, 1985, Rutter, 1985, 

1979).

It should be added that these families and siblings, outside of the illness and BMT, 

demonstrated low levels of vulnerability due to pre-existing risk exposure or socio

demographic adversity. In fact, families that might have been at greater risk, such as 

those with high levels of social services involvement, were excluded from the study 

(see Chapter 6). Resilience therefore might be relative to the degree of other familial 

and individual risks not present in this sample.

Implications Whether risk or resilience a number of factors have emerged that appear to influence
for a family

systems model donor adjustment to BMT. The predominance of parental, family and extended family
of

understanding variables identified as risk / resilience factors, and the discovery that these factors are 

significant for all siblings (not just donors) and the recipients as well, gives support for 

the use of a family systems perspective to understand sibling adaptation to BMT (see 

Chapter 2). Furthermore, the apparent influences of adjustment between different
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family members over time and the inter-connections between this and family 

relationships suggest a dynamic and complex systemic process. For example, the 

finding that change in parental adjustment affects not only child outcome but also 

change in child adjustment, the mediating relationship between paternal anxiety and 

family communication and the hypothesised mechanism for the relationship between 

child temperament, parental anxiety and child adjustment. Additionally, the role of 

the wider family system has been shown to be significant and perhaps also the role of 

the BMT team and hospital environment. This latter relationship has been somewhat 

overlooked in the models of adjustment presented earlier in this thesis but it is 

important to recognise that bone-marrow donors are not only siblings, but they are 

also patients and as such may be somewhat uniquely affected by their experiences 

within the health system. Integrated compound models such as that of Bradford 

(1997) highhght the importance of recognising that the ward environment (and 

relationships with the ward staff) might be a risk (or resilience) factor in its own right 

in understanding the variability in adaptation to chronic childhood illnesses. This 

perhaps is particularly applicable in BMT where although the donor’s admission may 

only be for a couple of days, the recipient’s admission (and therefore the donor’s and 

family’s ongoing relationship with the ward) is for much longer. In this study the 

average length of stay was 41 days for the MSD families (52 days for the whole 

sample).

Also overlooked has been the potential for an interaction between adjustment and 

development both at an individual and familial level. A major strength of this study 

has been its longitudinal and multi-assessment approach. If  positive adaptation can be
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defined (at least in part) as the absence of maladjustment and is measurable by low 

levels of problem behaviours then a clear long-term process of continuing adjustment 

has been demonstrated. How this process is affected by new stresses on the individual 

and family and natural family life cycle transitions is unclear and there is a question of 

whether being a bone-marrow donor and the nature of adaptation to BMT influences 

the donor’s adaptation and adjustment to future stresses. Rolland (1994) and Rutter

(1985) suggest that positive adjustment to stress events might be protective and thus 

promote later good outcome at crisis or transition points, however the converse might 

also be true and cycles of disadvantage might ensue.

In fact, these findings lead on to many questions both systemic and developmental in 

nature which are not easily explained by the theoretical models mentioned in Chapter

2. For example; are there changes in donors’ (and non-donors’) internal attributions 

and self-efihcacy that influence future development and relationships, are there 

developmental consequences for the individual of good or poor adaptation to BMT 

that influence the family dynamics, are there developmental consequences for the 

family in terms of successful (or not) adaptation to the changing of roles and future 

family transitions?

Unfortunately the sample size was not large enough to explore some of the subtleties 

o f these questions nor the foUow-up period long enough to investigate changes and 

interactions of changes through other critical life stages. In addition it would be 

unwise to theorise and generalise too much fi-om the findings of this study, 

particularly given the somewhat contrary results described by Packman(l 997).
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The lack of other studies on sibling bone marrow donors makes comparison with 

others studies difficult. Most relevant are Pot-Mees’ 1989 and Packman et al’s. 1997 

studies and there do appear to be some differences between the findings fi-om these 

two studies. In particular, Packman suggests higher levels of psychological 

disturbance in her donor and non-donor group and it is worth exploring why.

Comparison 
o f  findings 

from this 
study with 

findings from 
other studies

It is possible that the equivocal fihdings between this and other studies reflect different 

population characteristics. While this sample is likely to be generally representative of 

families attending Great Ormond Street Hospital for Children for bone-marrow 

transplants, it is unclear how representative this sample is of the BMT population as a 

whole. From the sample population information available fi-om Pot-Mees (1989), it 

would seem that recipient and illness characteristics are similar although it should be 

noted that some of her sample also came fi-om Great Ormond Street Hospital. BMT 

treatment conditions were different however and this reflects changes over time in 

clinical practice and medical success. Patients (and therefore siblings) in the Pot- 

Mees study experienced longer admission times and longer periods of isolation. The 

procedure was also less successful than it is today. No behavioural or emotional data 

are available for the siblings, but 23% of recipients were reported to show severe 

behavioural problems (equivalent to this study). Parental mental health problems 

were reported to be somewhat higher in Pot-Mees’ study, with 69% of mothers and 

58% of fathers reported to be suffering ‘distress and depression’ prior to BMT.
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The sample population information from Packman et al. (1997) study is less easy to 

compare. Theirs was a post-BMT study and no baseline information is available.

From the data that would be consistent over time, it would appear that their study 

contained proportionally more single parent families and a greater ethnic mix. Sex of 

the sibling, birth order with recipient, age at time of BMT and illness diagnosis appear 

to be equivalent. The obvious sample difference between this and the Packman et al. 

study is that of the duration between BMT and outcome assessment. All donors and 

non-donors in this present study had experienced BMT some 12-15 months prior to 

their outcome assessment. In the Packman et al. (1997) study this period varied in 

length from 3 months to 6 years (reported in Packman, 1999) with a mean of 34 

months and a standard deviation of 25 months. Given that late effects are common 

after BMT (some are certain, see Chapter 1) and it was clear from the interviews that 

many mothers in this study were beginning to think about late effects a year post- 

BMT, it is possible that the adjustment difiiculties Packman identified were 

confounded by new worries and stresses associated with these late effects.

Long-term longitudinal investigation is clearly warranted to profile the adjustment 

associated with these stages after BMT. To capture the direct effects of BMT 

however, it is likely that a period of 12 to 18 months post-BMT is the best time - after 

the first year anniversary and discharge from the care of the BMT clinical team but 

before the overt onset of any late effects. The follow-up period for this sample and 

homogeneity of elapsed time since BMT was therefore thought to be a better 

assessment of donor response to BMT donation than the Packman study. In addition, 

given the lack of environmental risk factors in this sample and minimal reported life
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events in the 12 month follow-up period, it could be argued that any significant 

findings are likely to truly refiect the BMT process and individual and family 

adjustment to this procedure.

The parent and teacher rated measures used by Packman et al (The Behaviour 

Assessment System for Children) seem comparable fi"om description to the CBCL and 

SDQ. Their analysis of results from these measures explored only differences 

between donor and non-donor siblings and thus the level of parent-rated 

psychopathology is not easy to assess. However, examination of the group mean T- 

scores provided on the Internalising Composite (Externalising T-scores are not 

provided) indicate a T-score of approximately 55, higher levels (by approximately 

1SD) than obtained by siblings in this study at follow-up but not so high as to indicate 

gross adversity, and within the US population’s normal limits (Achenbach and 

Howell, 1993). From the self-report measures however, one-third of the sample 

describe traumatic stress responses and here is suggested a clear difference between 

the studies. This study did not measure post-traumatic stress responses per se and 

although co-morbidity might be expected between internalising problems and post- 

traumatic stress, the self-report data obtained here is minimal and, arguably, the most 

traumatised siblings were those who did not complete the questionnaires, thus the 

self-report outcome data may be biased in this respect.

This does however again raise the issue of BMT being a traumatic event for some 

families, in addition to a stress burden. Certainly the possibility of trauma has been 

recognised in the literature (Pot-Mees, 1989; Stuber, 1991; Heiney et al., 1994) and

349



much has consequently been changed with respect to management in recent years (in 

Great Ormond Street Hospital) to counter this and alleviate the possibility of enduring 

negative effects from the BMT experience. Families in this study had access to 

psychological services throughout their admission and at any time after their 

discharge. The ward also employs family support workers during the BMT admission. 

Further, the new purpose built unit has many structural features that were designed to 

limit trauma and aid psychological adjustment, not only for the recipient, but also for 

siblings who are allowed to come onto the ward and maintain visual contact with the 

recipient child through a large picture window, and verbal contact through a 

telephone intercom system. Families who lived a long distance away could obtain 

family accommodation for some, or occasionally all of the BMT stay and under these 

circumstances siblings could attend the hospital school. Weekly contact is maintained 

after the return home, a time which most mothers reported as one of the most difBcult 

stages.

Thus maybe these management measures were effective in protecting against the 

adversity that was hypothesised.

Limitations This study has attempted to address some important issues relating to sibling donation
to the study

in paediatric BMT, however, like much research in paediatric psychology it does have 

several limitations. Most notably the small sample size which has limited the 

statistical power and the ability to carry out more in depth analyses. Given the wide 

age-range in the final sample it would have been helpful to have had greater numbers.
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particularly of older children, this would have enabled better explanation of 

developmental effects. The lack of sufiBcient self-report questionnaire and interview 

data was a disappointment and has meant that the study has been unable to address 

questions relating to the views and beliefs of siblings on bone marrow donation. It 

has been heartening though that there was little significant attrition for the main 

outcome data between the initial and final assessments.

Another limitation, though conversely also a strength, is that it was a single-centre 

study. The strength lies in the consistency of environmental conditions and clinical 

management experiences of the families during BMT. However, given these 

conditions are not necessarily typical of other centres it is not clear whether the results 

obtained fi’om this sample can be generalised to the donor population as a whole. The 

suggestion that clinical management might have contributed to the good psychological 

outcome can only be tested by studying this group of children under different 

conditions. A much larger and multi-centre study would be required to clarify the 

significance of hospital environment and management factors that contribute to sibling 

and family adjustment following BMT.

A further confound was the interviewing of some donors before BMT. The interview 

design was clearly useful in enabling communication and discussion with the sibling. 

Although this provided some very helpfixl descriptive information about their BMT 

knowledge and attitudes to donation it is also acknowledged that this may have been a 

therapeutic experience for them which had a positive or protective effect on their 

overall adjustment. This would have introduced an element of bias as non-donors
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were not similarly interviewed. The lack of significant differences between donors 

and non-donors perhaps argue against this being a major problem.

Other limitations have been mentioned during the course of discussion, in particular; 

the lack of baseline measures before selection of the donor, the validity of the CBCL 

as a measure of adjustment, the interpretation o f lower adjustment scores implying 

better adaptation, the use of the CBCL as the sole outcome measure and the lack of 

knowledge about fathers’ relationships with the donors and paternal views in general.

The issue of outcome measures is important and much comment of the use of the 

CBCL has been made in the Methods section. Essentially, as an outcome measure it 

was probably appropriate however, on the basis that good adjustment is not 

necessarily equivalent to the absence of emotional distress and behavioural expression 

(especially where the circumstances requiring adjustment are highly distressing), the 

study would have been very much enhanced by the use of additional outcome 

measures. In particular measures that could have better assessed the possibility of self- 

extension and positive adaptation would have valuable. It had been hoped that the 

pro-sociability scale of the SDQ would have provided an element of this and it was 

unfortunate that this measure was not available at the start of the study.

A final caveat relates to the lack of attention given to the importance of past 

experiences on individual and family adjustment and to the donors’ cognitive and 

social development. The latter was explored in interview but will require qualitative
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analysis and is therefore not included in this thesis. Cognitive abilities were only 

assessed very crudely through discussion of academic functioning.

Despite these limitations however this study has addressed some important questions 

arising from the concerns about using children as bone marrow donors and identified 

compelling evidence for adopting a family systems perspective to the understanding of 

donor adjustment in BMT. In addition it has been a highly successful collaboration of 

medicine and psychology both in research and clinical practice that bodes well for the 

future.

Clinical This Discussion has highlighted a number of clinical implications arising from this
implications,

future study’s findings and comparison with other studies, in particular the importance of
directions and

ethical using the data to develop hypotheses for psychological interventions that might
considerations

ameliorate risk and negative effects as well as promote resilience.

From this study, the outcome for donors (and non-donors) was not characteristically 

poor, but was significantly linked to certain individual, parent and family factors as 

well as recipient health outcome. The findings suggest the need for family-based 

interventions early in the BMT process (before donor selection) that facilitate the 

development of coping and resilience and maximise communication between family 

members. The clear role of temperament with respect to psychological adjustment 

implies a need for individualised interventions that ‘fit’ and accommodate individual 

and family styles of functioning.
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In addition to identifying risk factors, regression analysis also suggested the possibility 

of factors which seemed to moderate the impact of individual risk factors and these 

point to a potential value in clinical interventions designed to reduce parental anxiety, 

facilitate open communication within the family and better prepare donors for BMT.

It is likely that these three factors are inter-correlated in some way and certainly, from 

exploring the psycho-educational literature, interventions such as play, booklets, 

videos and peer modelling have long been recognised as a means of lowering the risk 

of emotional disturbance in hospitalised children, (Ferguson, 1979; Quinton and 

Rutter, 1976) but also have been found to allay parental anxiety and improve parent- 

child communication (Ferguson, 1979).

The observation that positive change in adjustment was a continuous and gradual 

process throughout the year upholds the practice of ongoing support from the BMT 

team. The return home after the hospital period was typically a difficult time and has 

been described elsewhere (Twin, 1998). Parents are physically and emotionally 

depleted post- discharge and return home with a considerable amount of health care 

duties and responsibilities. Partners may have to return to work, external support 

often dwindles, partly because of continuing isolation precautions and partly because 

the ‘crisis’ requiring such support is perceived to be over. Siblings may respond to 

the earlier separation with demanding behaviour after discharge but the energy and 

ability to cope with such behaviour may be limited thus risking further adjustment 

difficulties.
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The BMT clinical service (at Great Ormond Street Hospital) has very much developed 

with psychological and emotional needs in mind, at present however this is focussed 

primarily on the recipients and parents; non-donor siblings receive very little direct 

contact with the team and even donors only before and just after their bone marrow 

harvest. Certainly it seems that the risks and likely needs of non-donors are similar to 

those of donors. It is possible that the greater involvement of well siblings would 

impact positively on their long term adjustment and (where relevant) might also 

improve their relationship with each other. It might also protect against the effects of 

poor recipient health.

The strong association between recipient health and psychological adjustment in 

siblings suggests the need for proactive psychological intervention under 

circumstances where the recipient remains chronically ill, relapses or dies. This 

perhaps would be equally applicable if late effects emerge. Unfortunately, although 

adjustment problems for parents and siblings were identified in this group at follow- 

up, by this stage most families will have been discharged fi"om the care of the BMT 

team. More thought perhaps needs to be given to the ongoing psychological needs of 

siblings living under these circumstances and better liaison with community health and 

school services to raise awareness of these issues.

On a cautionary note, the suggestion of intervention does not imply its effectiveness. 

The findings highlighted in this study lead only to another stage of investigation to 

explore which interventions may be most beneficial under what circumstances. For 

example, the moderator effect of ‘BMT preparedness’ implies that better or different
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preparation and information giving prior to transplant might be a usefiil intervention. 

The development of such interventions however will need to be tested and evaluated 

under controlled experimental conditions.

With respect to future directions many questions have been raised throughout the 

Discussion and the limitations described point to ways of improving not only this 

research but paediatric psychology research in general. Emphasis must be given to 

the need for multiple measures of outcome and the notion that good adjustment is 

more than just the absence of maladjustment. More research on health beliefs and 

sibling attributions and the role of the medical system and hospital environment need 

to be explored further in order to test theories of sibling adjustment. Longer term 

follow-up is essential, not only to explore the relationship between changing health 

status in the recipient and donor (and non-donor) outcome but also the influences of 

being a donor on later donor adjustment and adaptation to significant transition 

points.

A final consideration returns to the ethical argument about the use of children as bone 

marrow donors. The evidence from this study points to supporting a view that asking 

a child to donate bone-marrow ‘does no harm’ (Principle of non-maleficience) and 

may ‘promote well-being’ (Principle of beneficience) if the recipient survives and the 

BMT is wholly successful. The poorer adjustment seen in donors when the recipient 

does not survive or remains unwell suggests the converse can also apply and also that 

adjustment may be influenced by the onset of late effects. However, given that 

clinical outcome cannot be predicted with any certainty, the decision should
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necessarily continue to be based on the immediate survival need of the recipient and 

the informed consent of all involved. There should however be a defined clinical 

pathway for assessment and the provision of appropriate intervention to the family 

should the BMT be unsuccessful

Conclusion This study has been the first longitudinal exploration of the psychological effects of 

bone marrow donation on donors. This unique sample, though small and despite its 

limitations, has afforded a comprehensive investigation into the experiences and 

psychological outcomes not only of donors, but all family members.

The findings indicate that donors are not necessarily a population at risk of 

psychological adversity and that there are possible benefits but certain factors, such as 

temperament, open and honest family communication and the presence of supportive 

extended family may promote resilience. Other factors may place donors (and non

donors) at increased risk, success of the BMT appears to be paramount, with poor 

recipient health outcome one of the most consistent and significant risk factors 

identified fi"om this data. Much of the quality of the adaptation to BMT appears to lie 

in its influence on and fi’om aspects of family interaction and relationships

The findings fi*om this study suggest that the ability of parents to adjust and adapt to 

these changing circumstances and roles is very significant to the psychological 

adjustment of their children and this further justifies the application of a family 

systems fi-amework to understanding sibling adaptation to BMT.
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The low level of disturbance has prompted a discussion about resilience and 

protection and possible psychological interventions that may promote this. 

Interventions aimed at preparing siblings for BMT, helping parents manage their own 

anxiety and encouraging communication within the family might help prevent the 

onset of adverse outcome. Care should be taken however to ensure that interventions 

are properly tested and evaluated and that there is opportunity for long-term follow- 

up.

Finally, Pot-Mees (1989) wrote at the conclusion of her thesis on bone-marrow 

transplant recipients: “An area which could not be addressed, but warrants systematic 

study, deals with the effects on siblings. A comparison should be carried out between 

donors and non-donors, including identification of specific long-term reactions”.

This study has aimed to meet this request and it has been the only prospective 

investigation of bone-marrow donors. The lack of psychopathology in this sample is 

heartening but this should not give rise to complacency, there is a potential for 

distress and disturbance. Multi-centre collaboration and a long term of follow-up, 

which could explore the impact of the recipients’ adjustment and late-effects of 

treatment on donors, is now recommended. In addition, the added-value of 

psychological support and interventions should be continuously assessed and 

components of effective practice defined. The fact that risk and resilience factors 

were applicable to all siblings, not just donors, suggests that these findings may have 

wider implications for the siblings of children with other chronic illness receiving high- 

risk treatments.
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Cliildrai as Bone Marrow Donors .\pptiidix

Appendix

The appendices are grouped under the sections outlined below:

1. Mv Bone Marrow Transplant - by Bryony

2. Letters and information

• Information sheet and consent form parents and children

• Letters to parents

• Letters to schools

3. Measures (published measures are not reproduced here)

• EAS Temperament Survey

• Sibling Inventory of Behaviour

• Sibling Disagreements

• State Anxiety - Short Form

4. Parent interview and observational and medical data

• Initial interview and summary of changes for the follow-up interview

• Demographic, medical history and discharge summary data sheets

5. Expressed Emotion

• Format for rating Expressed Emotion from five minute speech sample

• Inter-rater reliability for Expressed Emotion ratings
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Children as Hone Marrow Donors Appendix

The following sections present further analyses associated with some of the findings 

discussed in the main section of the thesis.

6. Risk factors associated with sibling (donor and non-donor) outcome

The results of the linear regression analyses on the combined donor and non

donor sibling data. A summary of the main findings have been presented in 

Chapter 10, figs. 10.14, 10.15 and figs. 21 and 22.

7. Risk factors associated with recipient outcome

The results of the linear regression analyses on the recipient data. A 

summary of the main findings have been presented in Chapter 10, figs. 21 and 

22.

8. Testing for mediating factors

The results of the analysis exploring the presence of mediating factors.

9. Testing for moderating factors

The results of the analysis exploring the presence of moderators. Findings 

fi*om these results are discussed in Chapter 11 but the tables associated with 

these analyses are presented in this Appendix.
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Childrai as lîoiie  Marrow Donors Appendix

Appendix 1

Bryony was one of the participants in this study. After my final assessment she 

prepared a photo diary which was subsequently made into a booklet' and used to 

help prepare patients and siblings for bone marrow transplant.

Parts of this diary are reproduced here with Bryony’s permission.

Funded by the Ove Arup Partnership
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My Bone Marrow Transplant 
By Bryony

407

Bryony was diagnosed w ith Acute 
Lymphoblastic Leukaem ia in Ju ly  1993 and 
she was trea ted  w ith Chem otherapy th a t 
finished in June 1995.

Her Leukaem ia relapsed in December 1995 
and she came in for a Bone M arrow 
tran sp lan t in August 1996 when she was 6 
years old.

This photo-diary was printed in January  
1999, she is in remission, very well and 
leading a norm al life.



I went into G rea t O rm ond S treet

Hospital on T hursday 22 August.

This is the rocking horse outside the 
playroom .

The next day I went to theatre to have my 
Hickman line put in.

This was it.

It was used to give me drugs and to take 
blood from.



I did lots of arts and crafts in my room.

Here I have made a mask and stained 
glass windows.

409

Here 1 am giving my rabbit some drugs 
down his line.



I ate my meals on a little table 
in my room

D uring this week I had chem otherapy to 
kill all mv white hlood cells.

I had fun playing with this 
bath and bowl.
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I had my lines taped over my shoulder 
while I had my hath. This was my new

411
Esmerelda nightie



This was the machine that irradiated my 
body.

It was called having total body  irradiation  
orTB I.

I laid on a bed that went up and down.

Then I had lots of special bags packed 
around me.

412



The bags w ere all squidgy. I had  played 
w ith some beforehand.

They were used to m ake sure  I got the 
sam e am oun t of rad ia tion  all over my 

body.

413

This head box was made especially to fit me.

The radiation was to kill my leukaemia cells 
and my own bone marrow.
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After each session of T B II could choose a 
sticker.

I had 8 sessions during the week 
2-6 September.

414 Now I had finished.



/

Foday was Friday 6“' September.

I have just had a hath aiid am very clean,

I am ready to move into a new isolation 
room to receive mv new hone marrow.
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I his was my new bone marrow in the 
little bag.

My donor was a 21yr old lady.

The bone marrow went into me through my 
Hickman line. This was called day 0.



This was Hilary my play specialist.

We had lots of fun together, she came in 
to play with me every day.

She had to wear a pinnie so 1 d id ’t catch 
any germs from her clothes.
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My tongue went black!

This was from the radiation.

Day 3 and I still feel quite well



I often needed to have a blood transfusion.

Here is my bag of blood, it went in through 
my Hickman line.

I d idn’t feel a thing.

Ï was a little mouse eating cheese Î

I m ade this m ask with my teacher, she 
came for the first time today.

H er nam e w as Carol.
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Having a rest on my bed.

The black plastic bag is covering my food, 
it was called T.P.N.

1 didn’t feel like eating so the T.P.N. went 
into my Hickman.
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0 3

J

My mouth and face were very swollen and 
really hurt, 1 didn’t feel very well.

This was day 9.

I pulled all my hair out three days ago. 
The chemotherapy and radiation make 

your hair fall out.



%

Day 13.
I was feeling a lot better.

When friends came to visit they could 
only talk to me on the telephone.

This is Max he brought me a ballet 
Barbie.

This was Jo the play specialist, 1 had 
made a house for my rabbit.

I was getting a bit fed up of being in my 
room all the time.

It was day 21 I’d been in isolation for 
3 weeks.
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1

I was out at last!

It was day 25.

My new marrow had made enough white 
cells for me to be allowed out of my room.

Kathy cleaned up the rocking horse so 
that I could ride it.

My blow up globe made a good ball.

I enjoyed football with my Dad in the corridor.

This is me playing netball.

It was Day 33, I’d just found out I was going 
home soon. Hoorah!

4 :0



One day I iced lots of biscuits and made 
faces on them.

I gave them to the other children on the 
ward.
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1 his was niy last lesson with Carol m> 
teacher.

I was allowed to have the com pu ter in in\ 
room  now, 1 enjoyed playing on it.



1 could now go and play on the billiard 
table.

t he next day was Frida\ 11 October and 
I went home after 7 weeks in hospital.

I was so happy.
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Monday 18 November, I’ve been home 
5 weeks now.

I am taking steroids for Graft vs Host 
Disease.

They have made my face fat.



These steroids make me so hungry.

I’m just having a hedtime snack.

Dad says he’s fed up of going to 
Sainsbury’s nearly every day.
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Sunday 15 December. Day 100

I feel really well, mum says I’m back to 
my old self.

No steroids now and my hair is growing.

The cyclosporin has made it grow back 
much darker.



My first day back at school.

It was 21 March.

I feel very well and now only take 
Zovirax and Septrin and have 
Sandoglohulin every 3 weeks
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This is my cat Jess 1 really missed him 
when I was in hospital.

It’s lyr from transplant and I am still 
verv well.

I only take penicillin now.



Appendix 2

Letters and information

Information Sheet and consent forms for parents and children

Psychosocial Impact of Bone Marrow Transplant (BMT) on siblings and siblings 
donors of bone marrow.

Aim:

The aim of this study is to investigate how brothers and sisters of children having a bone 
marrow transplant may be affected by this treatment process and to assess their 
immediate and long term needs. In particular, the needs of children who become bone 
marrow donors for their siblings will be assessed.

It is clinically recognised that having a bone marrow transplant can be a difficult and 
stressful time for all members of the family. Some children cope better than others, some 
children find particular stages of the transplant more difficult than others and children 
show how they feel in different ways. The support parents need for their children will 
also vary depending on the age of the children, how they are responding and also how 
the parents are feeling and coping. By measuring these differences in a scientific way, 
the answers we get will guide us in developing services that most effectively protect and 
meet the needs of children.

How will the study be done?

Before <name o f unwell child> admission for BMT, we would like to ask you and your 
children some questions in separate interviews and also ask you to complete a few 
questionnaires. The interview will concentrate your children’s relationships with each 
other and with their fi-iends, how they feel about the BMT, what, if anything, worries 
them and how they cope with their worries. We will also talk about their interests and 
activities they enjoy with their friends and family. Children who are donors wifi be asked 
a few extra questions about being a donor.

No aspect of the interview wifi give your children information they do not already know 
and we would ask to discuss with you beforehand the language you as a family use to 
talk about your <name> illness and any sensitive or emotional issues that you would 
wish to be avoided. Whilst the detail of the interview wifi remain confidential, if we
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have any concerns about the way any of your children are coping we shall inform the 
child that we would like to discuss this with you .

The questionnaires will be for parents to complete and children if they are over 7 years of 
age, these questions will mainly ask about your children’s temperament, health, 
behaviour and educational progress. As schooling appears to be a matter of concern 
for many parents , we would also like permission to contact your children’s school if they 
are of school age.

As it is important to see how children are affected over time, we will ask to see you and 
your children before admission and then again in approximately 1 years time. We will 
also send to you some questionnaires to complete at these times, and additionally 2 and 6 
months after <name> discharge ft-om hospital

All information will be treated as strictly confidential and no-one except the researchers 
will have access to the information.

It is not anticipated that any of the interviews will be distressing or uncomfortable and 
children do not have to participate if they do not wish to do so. Similarly, if you decide 
now, or at any stage during the study that you do not wish to participate in the study or 
you wish to withdraw from it, then that is entirely your right and it will in no way 
prejudice any present or future treatment.

What will happen when the study is complete?

It is expected that it will take 4 years to complete this study with 50 families 
participating. Our findings will then be written and published. A summary of our 
findings and recommendations will then be available for all families who have taken part 
in the study. If you think you would like a copy of this please tick the appropriate box 
on the consent foim.

What if I become unhappy about the study after I have agreed to take part?

If you have any questions or complaints about the way in which this research has been, 
or is being conducted, please, in the first instance, discuss them with Rebekah Twin, 
0171-405-9200 ext. 8679 . If the problems are not resolved, or you wish to comment in 
any other way, please contact Mr. Martin Elliot, Chairman of the Ethical Committee, by 
post, or if urgent, by telephone at Great Ormond Street Hospital (0171-405-9200) on 
extension 5308, who will try to sort matters out for you.
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Information sheet for children

Here, at Great Ormond Street Hospital for Children, we are carrying out a 
study, to find out if brothers and sisters of children having bone marrow 
transplants (BMT) have any questions to ask or comments to make on how 
they feel about the transplant and what BMT means to them.

I have asked your parents to ask you if you would be happy to spend a little 
time talking to me about yourself and <name> , how you get on with each 
other, what it feels like to knowing <name> will come into hospital for 
<his/her> BMT and what you are looking forward to when <he/she> comes 
home. Also, If you have any questions or worries then you will be able to 
talk to me about them if you want to.

We are asking you to take part in this study because if we can learn more 
what transplant is like for y o u , and what has been useful for you then we 
can help other children whose brother or sister might be having a BMT.

If you decide you would like to know more about this study we can meet to 
talk about it a bit more and then, if you are happy, we can arrange a time 
that is good for you to see me again. It will only take about half an hour and 
during this time will shall talk and draw some pictures and play a quick 
board game.

Rebekah Twin
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CONSENT:

I/We . ^being the parent(s)/guardian(s) o f

agree that the Research Study named above has been
explained

to me to my/our satisfaction, and I/We give our permission to take part in the study. 

I/We also agree for our children, named below to also take part.

I/We have read both the notes written above and the Information Sheet provided, and 
understand what the research study involves.

SIGNED (Parent(s)/Guardian(s))

Name:

Name:

SIGNED (Children, aged 8 years and over)

Name:

Name:

Name:

SIGNED (Researcher)

Name:
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Letter to parents requesting information for at second and third assessment 
stages

<name
address>

date

Dear <name>.

It is now nearly [two/six] month’s since <name’s> discharge from hospital and I am 
writing to ask if you would mind completing a few more questionnaires about the way 
you and the children are feeling right now.

Please try to concentrate on the way things are at the moment rather than trying to 
remember how you answered last time!

I would be very grateful if, when you have completed them, you could send them back to 
me in the enclosed pre-paid envelope.

Many thanks.

Yours sincerely.

Rebekah Lwin,
Clinical Psychologist - for the Bone Marrow Transplant team
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Initial letter to school

<Head teacher, 
School address>

Date

Dear <Head teacher>

Re: <child’s name>

The Bone Marrow Transplant team at Great Ormond Street Hospital are researching the 
effects of this procedure on children undergoing bone marrow transplant and their 
brothers and sisters. In particular we are interested in the needs of children who are bone 
marrow donors for their sibling.

Mr and Mrs <name> and <child’s name> have kindly agreed to take part in this study 
and to our writing to you to ask for some information about [his/her^ progress and 
behaviour at school.

I should be very grateful if you, or the teacher who knows <child’s name> best, could 
find some time to complete the enclosed questionnaires and to add any further comments 
that you feel may be relevant. Should you have any questions about the study, I can be
contacted on 0171-405-9200 ext. 8679, please fi*ee to call me at any time.

Thank you very much for your help.

Yours sincerely.

Rebekah Lwin,
Clinical Psychologist for the Bone Marrow Transplant Team
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Follow-Up letter to school

<Head Teacher, 
School address>

Date

Dear <Head teacher>

Re: <child’sname>

The Bone Marrow Transplant team at Great Ormond Street Hospital are researching the 
effects of this procedure on children undergoing bone marrow transplant and their 
brothers and sisters. In particular we are interested in the needs of children who are bone 
marrow donors for their sibling.

Last year, Mr and Mrs <name> and <child’s name> kindly agreed to take part in this 
study and have given their permission to our writing to you to ask for some information 
about <name ’> progress and behaviour at school.

I should be very grateful if you, or the teacher who knows <name> best, could find 
some time to complete the enclosed questionnaire and to add any further comments that 
you feel may be relevant. Should you have any questions about the study, I can be 
contacted on 0171-405-9200 ext. 8679, please free to call me at any time.

Thank you very much for your help.

Yours sincerely.

Rebekah Lwin,
Clinical Psychologist for the Bone Marrow Transplant Team

This letter was amended slightly i f  the teacher being written to had responded to the 
initial request fo r information. In this case, the teacher was reminded o f their help with 
the initial assessment.

431



School thank you letter

Sent to teachers who returned completed questionnaire.

\To Head teacher and teacher who completed the CBCL questionnaire} 

Date

Dear <name o f teachers>

Thank you very much for returning the questionnaire about <child’s name> and 
providing information about [his/her} progress in school. We shall be remaining in 
contact with the family and would like to ask for similar information in a years time.

Yours sincerely,

Rebekah Lwin,
Clinical Psychologist for the Bone Marrow Transplant Team

This letter was amended slightly for teachers o f  those children who were likely to have 
changed schools during the follow-up period, and where the request for information 
was fo r  the follow-up assessment.
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Appendix 3

Measures

The following measures are included in this section:

• EAS Temperament Survey (Buss and Plomin, 1984) and associated temperament 

ratings.

• Sibling Inventory of Behaviour (Schaefer and Edgerton, 1981).

• Sibling Inventory of Disagreements (Plomin, Reiss, Hetherington and Howe, 1994).

• The 6 item State scale adapted from the Spielberger State-Trait Anxiety Inventory 

(Marteau and Bekker, 1992).

All other measures used in the study are available from the relevant publishers.
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Office Use only

SS-No

CHILD TEMPERAMENT SCALE

No two children’s temperaments are quite the same. This scale is designed to measure these 
differences.

To complete the scale please fill in the details below and then answer the questions in the order 
in which they appear.

Please fill in here:-

Child’s Name 

Child’s Age 

Your Age 

Child’s Sex 

Birth Order

years

years

months

months

(Please tick one)

Are you: the mother □ the father □ stepparent □  a relative □

Please describe your child’s temperament, in your own words.
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P A R T I

Please answer each of the items on this page for your child by circling one of the numbers 
following each item.

Please answer honestly - THERE ARE NO RIGHT OR WRONG ANSWERS

How much is your child like that?

Not at all/ 
not typical 
of my child

1. Child tends to be shy.

2. Child cries easily.

3. Child likes to be with people.

4. Child is always on the go.

5. Child prefers playing with others 
than alone.

6. Child tends to be somewhat 
emotional.

7. When child moves about, he usually 
moves slowly.

8. Child makes friends easily.

9. Child is off and running as soon as he 
wakes up in the morning.

10. Child finds people more stimulating than 
anything else.

11. Child often fusses and cries.

12. Child is very sociable.

13. Child is very energetic.

14. Child takes a long time to warm to 
strangers.

A lot/typical 
of my child
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15. Child gets upset easily.

16. Child is something of a loner

17. Child prefers quiet, inactive games to 
more active ones.

18. When alone, child feels isolated.

19. Child reacts intensely when upset.

20. Child is very friendly with strangers.

Not at all/ 
not typical 
of my child

1

A lot/typical 
of my child
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PART II

Overall Impressions 

Please note that these questions are answered differently.

All the questions are answered by placing a cross somewhere on the line provided. The 
position of the cross indicates your answer.

For example:

very
very still active

7 \

Here, the answer tells us that your child is very still. A cross further to the right would show 
increasing activity, with a cross to the far right meaning that your child is very active.

For each question, please place a cross on the line provided to indicate your answer. Please 
base your answers on what is most characteristic of your child.

1. Activitv Level

This refers to how physical active your child is.

Very Very
still ---------------------------------------------------------------------------- active

2. Regularitv

This refers to how regular and predictable, or irregular and unpredictable your child 
is about sleeping, waking and eating.

Very regular/ Very irregular/
predictable unpredictable

3. Wariness

This refers to how shy and wary, or outgoing and approaching your child is in 
response to new activities, objects, people or places.

very wary/ very approaching/
fearful outgoing
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4. Adaptability

This question is concerned with how quickly or slowly your child adapts 
(gets used) to activities, objects, people or places over a period of time.

very very slow to
adaptable _________________________________________________  adapt

5. Mood

This refers to how irritable and fussy, or cheerful and happy your child is.

very fussy/ very
irritable _________________________________________________ happy/cheerful

6. Intensity

This question is concerned with how intensely your child respond to likes and 
dislikes, i.e. how vigorous and intense are his/her laughing, crying and other 
expressions of likes and dislikes.

very quietly/ very intensely/
placidly ______________________________________________   vigorously

Attentiveness

This refers to how long your child attends to and remains interested in things.

very short very long
periods _________________________________________________  periods

8. Persistence/Distractibilitv

This question is concerned with how persistent or easily distracted your child is in 
getting his/her own way.

Very not persistent/
persistent very easily

distracted.
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Sensitivity

This refers to how sensitive your child is to stimuli in the environment e.g. noises, 
hghts, temperatures and tastes.

very
sensitive

10. Overall, how demanding do you find your child? 

very
undemanding

very Httle 
effected

very
demanding

11. Overall, how difficult or easy do you find your child to be? 

very difficult ____________________________________ very easy

12. How do you yourself feel about your child’s behaviour and temperament? 

very
discontented very happy

13. How stressful do you find it looking after your child?

very easy very stressful

Thank you for completing this questionnaire.
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Sibling inventory

[Schaefer and Edgerton, Sibling Inventory o f  Behaviour
Relationship between siblings questionnaire - brothers /  sisters as appropriate]

The following questionnaire is concerned with how you and your brother get on 
with one another. We would like you to answer all of the questions.

For each of the questions you must [ c h ^  ONE number only

For example:
My brother likes watching TV

Never Not often Sometimes Often 

1 2 L  3/  4

Always

5

There are no right or wrong answers and none of your answers will be shown
to anyone else except the researcher

Please do not leave any questions blank

For oflSce use only: 

Respondent:

Date:

Section 1

Sibling:

Assessment number: EH
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Sibling inventory

Instructions for answering the questionnaire

The following statements are about how you and your brother get on with one another.
We ask you to describe how your brother behaves towards you. For each item, please circle 
the number that shows how often your brother behaves in the way described.

There are no right or wrong answers and none of your answers will be shown to anyone
else except the researcher

Never Not often Sometimes Often Alwavs

(your brother)

1. Is pleased when you do well 1 2 3 4 5

2. Teases or annoys you on purpose 1 2 3 4 5

3. Gets angry with you 1 2 3 4 5

4. Treats you as a playmate 1 2 3 4 5

5. Is embarrassed to be with you in public 1 2 3 4 5

6. Wants you to do well 1 2 3 4 5

7. Stays away fi*om you if possible 1 2 3 4 5

8. Gets ideas for things the two of you 1 2 3 4 5

can do together

9. Argues with you 1 2 3 4 5

Never Not often Sometimes Often Alwavs

10. Has ftm with you at home 1 2 3 4 5
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Sibling inventory

11. Doesn’t want you to do things 

with his friends

12. TeUs you to leave him alone

13. Sulks when he has to do something 

with you

14. Teaches you new things

15. Helps you adjust to a new situation

16. Treats you as a good friend

17. Tries to avoid being seen with you

18. Doesn’t want to play with you at home

19. Makes planes that include you

20. Hurts your feelings

21. Tries to comfort you when you are 

unhappy or upset

22. Shares secrets with you

23. Encourages you to do your best

Never Not often Sometimes Often Alwavs

24. Stands up for you when you’re
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Sibling inventory 

told off

25. Is jealous of you 1 2

26. Has physical fights with you 1 2

(not just for fim)

27. Tells you about new things he has 1 2 

learned

28. Tells you what to do when you 1 2

don’t know

29. Complains when he has to be with 1 2

you

30. Blames you when something 1 2

goes wrong

31. Makes a mess of something you 1 2

you do on purpose

32. Helps you with your homework 1 2

Please now go to section 2 on the next page

[Sibling Inventory o f Disagreements, Plomin, Reiss, Hetherington and Howe] 

Section 2
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Sibling inventory

Sometimes brothers and/or sisters have disagreements about things or get into arguments or 
fights about different things. For each item below circle the number that shows how often you 
and your brother have a disagreement of fight.

Use the scale numbered 1 to 5 below

There are no right or wrong answers and none of your answers will be shown to anyone
else except the researcher

Never Not often Sometimes Often Alwavs

1. Your brother is allowed to do 1 2 3 4 5

something you are not

2. Your bother is given something 1 2 3 4 5

you are not

3. Your brother takes something 1 2 3 4 5

of your as does not ask

4. Your bother messes up something 1 2 3 4 5

in your room

5. Your brother wants to watch a 1 2 3 4 5

a different TV programme

6. Your brother tells on you for 1 2 3 4 5

something you did

Never Not often Sometimes Often Alwavs

7. Your brother takes something of 1 2 3 4 5

yours and will not give it back
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Sibling inventory

8. You are told off for something 1 

your brother did

9. Your brother wont let you play or 1 

do things with him and his friends

10. Your brother gets in the way when 1 

you want to be with your friends

11. Your brother stays in the bathroom 1 

when you want to use it

12. Your brother tells a lie and gets you 1 

into trouble with your parents or friends

How old is your brother? 

How old are you?

How many brothers and sisters do you have? sisters

brothers

Thank you very much
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STAI

[Spielberger State-Trait Anxiety Inventory

Part A, Trait A n x ie ty / Part B, State A nx ie ty  - Short Form, M arteau and Bekker, 1992]

P artB

Please now  read the statem ents below and then circle the m ost appropriate num ber 
to the right of the statem ent to indicate how  you feel right now, a t this moment. 
There are no right or w rong answers. Do not spend too m uch time on any one 
statem ent bu t give the answ er which seems to describe your feelings best.

Not at all Somewhat Moderately Very much

1. I feel calm

2. 1 am tense

3. 1 feel upset

4. 1 feel relaxed

5. I feel content

6. 1 am  w orried

Thank you for your help

Developed by Charles D. Spielberger
in collaboration with 

R.L Gorsuch, R. Lushene, P R. Vagg and G.A. Jacobs
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Appendix 4

Parent Interview

The following is the semi-structured format for the parent interviews used at the initial 

assessment and at follow-up. Essentially the 2 interviews were the same although for the latter 

a reflection on the previous year (post-BMT), and the impact of the BMT on individual family 

members, family life and relationships, formed the basis of the start of the interview. The 

family genogram was not drawn again but reference was made to information given at the first 

interview and any changes were recorded.

It should be noted that the interview was quite extensive and rich in qualitative information. 

Some important aspects to child and family functioning did not lend themselves to categorical 

coding and ‘quantification’, often because of subtle rather than gross differences in the 

comments. In particular the area of peer relationships and the emotional responses during the 

recovery phase of BMT could not be reliably coded. Much of this information was therefore 

not included in the statistical data analysis although qualitative commentary and quotes are 

made throughout the thesis.

447



BMT FAMILY STUDY - PARENT'S INTERVIEW

SURVEY NUMBER Q
(prefix S=MSD, U=MUD)

RECORD NUMBER (1= First interview, 2 = One year follow-up) I I

DATE OF INTERVIEW (dd/mm/yy)

□INFORMANT
mother^ 1
father^ 2
both parents 3
other 4

OTHERS PRESENT(specify)

LOCATION □
Home 1
hospital -ward 2
hospital - out patient 3
other 7

□STAGE AT BMT PROCESS AT INTERVIEW
tissue typing/donor search 1
potential donor found 2
donor agreed 3
in-patient, pre conditioning 4
conditioning started 5
other 7

Parental residency during BMT
no-one to stay with child 0 .— .
mother to stay 1  I_ _ I
father to stay 2
mother and father together 3
mother and father alternate 4
Grandparent/s 5
other 7

Allocated third person; I I
no-one 0
MGP 1
PGP 2
other relative 3
friend 4
other 7

1 f o r  mother read c h i l d ’ s main materna l  c a re r
2 f o r  f a t h e r  read c h i l d ’ s main maternal  c a re r
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Practical arrangements for siblings during BMT:

Mark all that apply at any time during BMT No = 0, yes =1

Separated, at all 

Predominantly kept together 

Predominantly in own home

Predominantly in hospital accommodation CH

Predominantly with parent/s Q

Predominantly with relatives

Predominantly with friends IHI

At boarding school O

With absent parent/s for some time during week/week end O

Note disruptions to siblings normal routine i.e. School, friendships etc.
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Family Demographics

Marital status of parents :
Married/cohabiting 1
Divorced/separated 2
Remarried 3
Single parent 4
Widowed 5
Other 7

Age: (years)

Occupation:
Never worked 0
Full-time 1
Part-time 2
Self-employed 3
Unemployed 4
Not working - choice 5
Not working - illness 6
other 7

Ethnicity:
UK
Other European 
Middle Eastern 
Asian
North American 
South American 
Australasian 
Other

Mother Father □ □

□ □

SEG: □  □

□ □Change in empioyment for BMT:
no change 0
stopped working-permanent 1
stopped working - temporary 2
f/t - p/t 3
other 7
never worked 8

Religion: r n  p I
None 0 i_ i  i_J
Christian 1
Islamic 2
Hindu 3
Sikh 4
Jewish 5
Jehovah’s Witness 6
Other 7

□ □
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Number of children in household:

Date of birth - biological siblings step siblings foster siblings

Others living in household:
(Specify how many and relationship)

N. of children living away from home □

Other relevant family information
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Illness and treatment history of recipient

Disease - general:

Disease - specific:

Date of Diagnosis:
d d m m  y y

Date of reiapse (if applicabie);

Duration of iiiness to BMT:

d d m m  y y 

months

Previous medicai treatment: (specify and give dates)
Chemotherapy
Radiation
Cranial radiation
Surgery
BMT
Other

Sibiing heaith concerns: (specify and identify sibling)

Other relevant medicai history :
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Parent Interview - 1

Remind informant of information previously given, check for questions.
Explain the format of the interview, the role of the psychologist, what will happen to 
the information given.

Request for the interview to be recorded given /  not given /  not requested

Rate as coded and record verbatim comments where indicated for additional codings; 
7,17,117 -  other; 8,88,888 = not applicable; 9,99,999 = not known/missing.

Family details:

I’d like to start by asking a few questions about your family and family life and how 
you have things have been in these last few months since you knew <N> needed a 
bone marrow transplant.

Draw a genogram with the informant, obtain information to complete tbichild.

Who is in the family; ages, sex, where living
Employment status, ethnicity, religion
Health status of family members
Details of extended family
Support network
Major life events in last year
Decision making re BMT - encourage free talking about events and feelings leading 
up to the need for BMT, donor selection and preparation for admission 
Practical arrangements re BMT - probe for any changes in role, employment, 
residence etc. for each family member.

Note: for the follow-up interview followed the same format as the initial interview. Two 

essential changes occurred at the start of the interview. In the follow-up version the first 

question related to how the previous 12 months had been and the impact of BMT on family 

members and family life. No genogram was drawn but interviewees were reminded of what had 

been said at the initial interview and were invited to make any changes relevant to the previous 

12 months.
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Family Genogram

(Include comments verbatim )

Family support:
no support / practical / emotional / practical & emotional / not alive 

0 1 2  3 8

maternal grandparents □
paternal grandparents □
aunts/uncles / brothers/sisters □
other relatives □
friends □
Adequacy of family support
Inadequate support 1
some/limited support 2
moderately good support 3
very good support 4
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Child characteristics, expressed emotion, family milieu

Can we now spend some time now talking about each of the children in turn. Can 
we start with <eldest> could you tell me about <name> in your own words, without 
interruption from me, what sort of a person is s/he, how do you two get on with each 
other?

Note verbatim Initial statements about each child - make no interruptions until after 5 
mins or silence >1 min
probe for general disposition, temperament, mood, likes/dislikes, enjoyment of each 
other’s company, physical affection, irritation, general relationships,.

Rate first 5 min of speech sample for EE as indicated

Probe further if necessary:
How do you get along with him/her? What sorts of things do you like to do 
together?
Do you enjoy each others company?
Who is s/he closest to?
Is s/he an affectionate child? Probe for demonstration of physical affection.
Most children have a number of different moods or feelings. What kind of mood is 
your child usually in?

Do you have any problems in your relationships with him/her? Are there times when 
you don’t get on with each other? What are your differences usually about?
How much of a problem is this for you? Probe for frequency and reactions.

Note the parents’ general relationship and level of interaction with the child :

Probe for any change in temperament /  relationship in the last year and explanations 
for this if relevant

Have you noticed any change in <name> the last 12 months, or in your relationship 
with him/her?
How do you explain this?
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This Child

□patient (red/pink) 1
donor (yellow) 2
sibling (blue) 3

Separate coloured copies o f these pages were
inserted

Sex: (Male=1, Female=2)

Initial statement :
negative 1
neutral 2
positive 3

Number of positive remarks:

□
□

Ordinal position A Q

Ordinal position B O
(incl. child deaths, excl. TOP, miscarr.)

Date of Birth :
d d m m y y

Age: (years)

Number of critical comments:

Warmth: (Overt warmth expressed in 5 min speech sample)
Little or none
Some evidence of warmth
Moderate
Marked

Predominant mood of child
negative
neutral
positive

mother

father

Enjoyment of company: (How much parent enjoys child’s company) 
Little or none 0
Some 1
Moderate 2
Marked 3

□ 
□

Provision was made for paternal ratings but 
in fact only mothers were informants

□

□
□

mother

father

Physical affection; (evidence of physical affection between parent/s and child) 
little or none 0 mother
some, <30% of the time /  one-sided 1
moderate -mutual, expressed, <50% 2 father
strong-mutual, expressed, frequent>50% 3

Conflict between child and parent:
none/minimal 0
minor/infrequent [parent regards as 1
inconsequential, cannot describe specifics or up 1 or 2 weekly]
definite conflict/moderate degree [parent 2
regards as significant can give 1 or 2 examples, up to 3 or 4 weekly] 
marked/frequent conflict [regular and frequent] 3

Parental relationship with child:
poor
moderate
good

1
2
3

mother

father

mother

father

□
□
□
□

□
□
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Family communication about illness/BMT

Can we now talk a little about they have been responding to the BMT? How much 
do they know about it, how much information have you given them?

Probe for style of communication about illness and BMT, are there things parent 
would not say.
Explore also degree of information seeking and information giving re: illness and 
BMT
Expressed fears, concerns, hopes, beliefs
Check whether consistency about information giving across all children

For siblings: What was their attitude to being tissue typed, being/not being selected 
as the donor? Note verbatim words child/parent uses to describe feelings about child’s 
donation

Are there discussions/questions about this from the child. Probe for the nature of 
questions asked.

Probe also for other family members’ responses to sibling donation /  unrelated 
donation

Communication style [ s e e  C h ap ter 7 o f th e s is  for definition  o f  c a te g o r ie s ]  

open 1
restricted 2
avoidant 3
over-inclusive 4

Have the following ever been discussed: No=0, Yes=1

illness and reasons for transplant [HI
practical issues about BMT [2 ]

social restrictions post BMT / process of recovery 

"emotions" and feelings re illness/BMT 

if BMT does not work 

side effects and risks 

late effects of BMT 

death

□□□
□

Knowledge seeking re: illness/BMT
little or none 0 LJ
some but not frequent or detailed 1
moderate-frequent questioning and/or requires detail 2
considerable 3
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Child’s attitude to tissue typing/donorship:
not aware of reason for TT 1
pleased/happy to be donor 2
relieved not to be donor 3
upset not to be donor 4
(if BMT child code 8)

Preparation for BMT procedures:
not prepared 0
prepared by parents 1
prepared by team only 2
prepared by team + parents 3

Parental preparation for BMT procedures:
child told little or nothing 0
told about hospitalisation period of BMT child only 1 i i
told about above and isolation 2 '— *
details of treatment 3
details of treatment and side effects 4
details of treatment, side effects and risk 5

Overall preparation I readiness for BMT: [discuss with team] 
poorly / inadequately prepared 1
partially / moderately prepared 2
well prepared 3

Contact with unrelated donor:
no contact 0 Q
thank you letter sent 1
intend to send thank you 2
post-BMT written contact 3
post-BMT meeting 4

Note other relevant information to this section
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School progress

I'd like to find out a little about <name> progress at school, how you feel s/he is 
getting on there, his/ her friendships, have there been any problems in school or 
changes in attitude in the last 12 months?

First of all can I take details of the school and his/her form teacher and head 
teacher?

Can I have your permission to contact them?
[explain nature of information to be obtained from school, show questionnaire]

School details:
Name / address of school:

Head Teacher: Form Teacher:

Permission to contact: yes / no

Explore how the child is getting on at school, frequency of attendance, reasons for 
absence, enjoyment, strengths and difficulties, likes and dislikes.
Probe for comments on previous school reports
Probe for changes in enjoyment and behaviour over the last 12 months.

Have there been any incidents at school that have given rise for concern i.e. 
Relationships with teachers/pupils, truancy, refusal... - list these at the end on 
‘psychological concerns arising in the last year.
At school, is your child ever worried or sad in a way that affects his/her work?

Does the parent feel that <name> illness/BMT has had any effect on the child’s 
school attendance or progress. Probe as to the nature of this.

Does the child have any confidantes at school, who will he/she talk to. 

Does the child attend school with other siblings.
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Type of school:
Nursery / pre-school 1
Mainstream infant 2
Mainstream junior 3
Mainstream secondary 4
Special school (specify) 5
Other 7
does not attend school 8

□

Change of school/pre-school in last 12 months: (number) | |

Reason for change: i I

Starting nursery/pre-school 1
Starting primary school 2
Primary to secondary school 3
House move 4
School problems (specify) 6
Other - illness related 6
Other 7

School absence (In this academic term) | |
none/few absences 0
moderate (1-3 times monthly) 1
many/frequent absences (at least weekly) 2
currently not attending due to treatment/illness 6
(specify duration of absence)

Reasons for absence:
Child’s health 1
Recipient’s health 2
Family needs 3
Other 7

General attitude to school:
extremely negative - avoids, little effort in 1

school work or school life 
somewhat negative 2
neutral 3
somewhat positive 4
extremely positive - school very important to child 5

□

School progress
below ability 1
average ability/progress (for age and class ) 2
average ability/progress (for class) 3
above average 4

□
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Changes in attitude over last 12 months: j^]
none 0
yes, more positive 1
yes, more negative 2

Probe for reasons for this change in attitude:

Problems at school:
none 0 Q
minor / average 1
moderate 2
major (has required parent to intervene) 3

Reasons for problems:
□  schoolwork
□  friendships
□  relationships with teachers
□  behaviour/attitude 
O being bullied
□  bullying
O other (specify)

Attends school with:
no other family member 0 L J
BMT patient 1
other sibling 2

Other comments re. school:
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Peer relationships

Ask questions relating to friendships even if <name> does not attend school

Explore and probe the child’s peer relationships. Ease at which he/she makes 
friends. Stability of those friendships. Quality and nature of the friendships. How 
many close friends does he/she have.
Frequency of contact.

Do they see school friends outside of school.
Are friendships limited/affected by the illness
Has there ever been reason for concern regarding friendships.
Have there been any changes in the last 12 months - specify

Does child wish he/she had more friends, is s/he happy wish the friendships s/he 
has.
Does s/he ever complain that s/he does not have any friends or that no-one likes 
him/her?

Have there been any changes in friendships in last 12 months? 
Probe for reasons, direction of change.

Describe friendships - record verbatim

Social skills:
poor, child is disliked/unpopular, unable to make friends 1
few skills, not unpopular but difficulty relating to peers 2
moderate skills, liked but child is cautious + shy 3
moderate skills, liked but child is bossy + controlling 4
good social skills, very popular at ease with peers 5

Peer relationships:
no friends 0
tends to be a loner 1
one or two friends 2
many friends but no close/best friends 3
has small constant group of close friends 4
many friends + close friends 5

□

□
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Quality of peer relationships: Q
no friends 0
no conflict but friendship changes/no consistent friendship group 1
conflict/making breaking friends/ no consistent friendship group 2
some conflict but constant group 3
generally loyal and constant group 4

Friendship difficulties:
none 0
minor/average 1
moderate/more than average 2
marked, many problems 3

Evidence of bullying:
none
child is victim 1
child is bully 2

Child’s satisfaction with friendships:
unhappy 1
neutral 2
happy 3

□

□

Changes in friendships over last year :
no change 0
changes, neutral effect 1
deterioration, breakdown, reduction 2
improvement, strengthening, establishing 3

Confiding relationships : Q
none 0
not sure 1
yes / think so, from pre-BMT peer group 2
yes / think so, new friendship 3
yes/ think so, adult or older friend 4
yes/ think so, relative 5
other 7

Average time spent with close friends in last 12 months: (outside school) j^ ]
once a month or less 1
2 -3  times a month 2
weekly 3
daily 4

Restricted peer contact due to illness/BMT
None 0
Some 1
Marked 2
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Evidence of other psychological concern about child in past 12 months

Thinking about <name> life and quality of life in general, have you have any 
concerns or worries {other than any already mentioned) about <name> in the last 12 
months (give examples of general areas of functioning where problems could arise)? 
Have you felt the need to talk to anyone professional about these concerns?

specify details of problem/s and code as follows and specify frequency and duration 
comment on perceived quality of life

Reported = R,
Referred and treated at GOS = TG, Referred and treated elsewhere = TE

Anxiety:
general
situation specific 
procedural 
separation 
other

Mood:
withdrawn
depressed
tearful
angry / temper tantrums 
other

Aggressive behaviour:
verbal
physical - no implements 
physical - implements

Eating behaviour:
refusal
fussy
vomiting
non progression to solids 
other

Sleeping:
refusal 
nightmares 
night waking 
early waking 
other
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Obsessional /ritualistic behaviour:

Developmental I cognitive concerns:
motor
cognitive
academic
other

Self help:
wetting
soiling
feeding
regression
somatisation
other

Illness related:
non adherence 
concerns about death 
preparation for treatment 
bereavement support

Social interaction:
loss of friendships 
difficulty making friends

School:
refusal
truancy

Other:
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Sibling relationships

Explore the relationships between the children as a group/pair so as to be able to 
rate the scales given for each section in both directions, that is of child 1 for child 2 
and child 2 of child 1. This is necessary in order to pick up asymmetry in 
relationships.

Do not rely on general statements, encourage the parent to give concrete 
descriptions of the behaviours on which Judgments are based.

Caring;

Are they concerned about each other? Do they stick up for one another in arguments with 
other children?

Will they show each other how to do things?

Do they encourage each other to join in games?

How do they respond if one of the others is told off or upset for some reason? Do they 
offer comfort etc?

Would you like to see them show more concern for each other or do you feel it is 
appropriate as stands?

Are you doing anything to help them be concerned for each other?

No evidence of caring or concern. Indifferent 
to sibs feelings

Little caring. Protects in extremis &/or 
occasionally shows affection but in general 
is rather uncaring.

Some caring. Reasonably frequent displays 
of concern, empathy or affection, but easily 
overridden by self interest.

CH1 CH2
CH3
Quite a lot of caring. Usually makes an effort 3
to comfort, include, protect sib and occasionally c h i Q  | |
shows evidence of putting the sib before self. ,__,     ,_,

CH ZQ  0  □
Highly caring and protective of sib even in 4
the absence of distress. Goes out of the way ch3 |2 ]
to look out for sibs interests.
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Parentification:

Does any one of them seem to think they have to take responsibility for the others?

To behave like a parent?

How does s/he show this? (get description)

Is s/he bossy/angry/mothering etc.

Does s/he worry about them or fuss over them?

How do the other children react? Eg fights/comforts

Do you think it has helped the other children to settle or made it harder? In what ways? 

Is it helpful to you?

Are you trying to take this responsibility off their shoulders?

No evidence of parent-like concern or 0
behaviour.

Appears to take some responsibility for 1
all or some of the sibs, but does not behave 
in a parental fashion.

Over-concerned about sibs, worries, bosses 2
etc. in a parental fashion .

Parentification to the extent of attempting to 3
block the parenting of the parents.

CH1 CH2 CH3

OH! \~X\ □ □
CH2| 1 0 □

CHsI 1 □ 0
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Cooperation:

How often do they spend time doing things together (even watching TV if this is 
interactive)?

Do they tend to do things as a group, or in pairs?

Do any of the children not join in group activities? Are they shut out or not interested in 
those activities?

What kinds of things do they do together in the home?

How good are the children at sharing?

What is the longest period of time they would continue a particular activity without undue 
argument or tears?

Do the children need any help from you to be able to play together? What sort of help?

Little or no cooperative behaviour. Avoids activities 
with sib or seeks entirely to dominate activities. 
Shows little inclination to share or compromise.

Minor cooperative behaviour. Will occasionally 
share or play harmoniously, but usually drops out 
of activities if compromise or sharing required.

Some cooperation. Able to play cooperatively 
or to share but only limited ability to engage in 
more elaborated cooperative activities.

Quite a lot of cooperation. Clear ability to cooperate 3 CH1 CH2 CH3
and share. Breakdown in activities generally not the 
fault of the child. CH1 □□□
Very cooperative. Child can share with sib and 4 CH2 □s □
cooperate in a range of activities.

CH3 □□□
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Communication and confiding:

When they are together, how do they communicate with each other? What sorts of this do 
they talk about with each other

Will they talk to each other, discuss ideas, negotiate with each other?

Will they talk about similar interests, share ideas, separate independent experiences?

Will they confide in each other, share secrets, worries, fears.?

Can they disagree without a breakdown in communication?

How exclusive are their discussions, will their communications be the same when in a group 
or are they confined to when they are together as a pair?

Little or no communication, either as a pair or 
in a group.

Minor communication, generally about superficial 
issues. Will not be sustained for long periods.

Some communication and sharing of ideas. 
Usually when alone with each other and can 
be sustained without breakdown for long 
periods of tim e.

Much communication. Will discuss common 
interests and share independent experiences 
and worries. Will converse as such with 
each other even when in a group.

Considerable confiding and sharing. Will seek 
each other out as conversational partner.

OH! CH2 CH3

Q □ □
□ □ □
□ □ □
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Disputes:

Probe for nature and frequency of disputes.

How do periods of play together usually come to an end?

How often are there arguments?

What are the arguments usually about, who is involved? Can you give an example?

Is any particular child usually responsible for starting a dispute?

Does any one of them usually try to help settle disputes?

Are any of the children consistently hostile to one another - so they never seem to get on 
with each other?

When there are disputes are the children able to settle them amicably? Or do you need to 
intervene?

How do you respond when there are disputes? How much do the quarrels bother you?

Frequencv
CH2 CH3

None = 0, x1 per week or less = 1, x2-3 per week = 2, x4-5 per week = 3, 
x6-7 per week = 4, daily or more = 5. cm

CH2
Initiation of disputes_______________________________

Child does not appear to initiate disputes 0 
between the pair.

□ □ 
□

More usually sib than child 1 CN1 CH2 CH3

Fairly even 2 CH1 [ 3 □ □
More usually child than sib 3 CH2 1 1 0 □
Nearly always child 4 CHsj 1 □ 0
Disputes usually started by another 5
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Jealousy and Rivalry:

Children often seem to go through phases of being jealous and competitive with each other, 
often over their relationship with their parents, or to get attention from them.

This is often shown by telling tales, getting someone into trouble and things like that.

Do any of the children do anything like that?

Or claim that someone else is getting favoured?

When the is an unwell child in the family, other children may claim their parents do not love 
or care for them as much as the unwell child.

Sometimes well children may feign illness or develop somatic symptoms in order to receive 
similar attention.

Who is usually involved in this? 

How often does it happen?

Can you give me an example?

Little or no rivalry for parental attention 0

Some verbal or physical antagonism or 1
competition for parental attention.

Blaming, tale telling, jostling for physical 2
closeness, regular complaints about 
unfairness etc.

Marked antagonism, complaining, tale 3
telling, in the parent’s presence.
Development of illness symptoms

CH1 CH2 CH3

CH1 0 □ □
CH2 1221 □
CH3 LJ □ □
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Intimacy and friendship:

Explore the closeness of the relationship. How much they share ideas and interests. 
How dependent are they on each others presence for their well being and happiness. 
Do they miss each other if not together.
Any evidence of self sacrificing behaviour for the benefit of the other sib.

How much time do they like to spend with each other? Do they seek out each others 
company?

Do they enjoy spending time together?

Do they share similar interests? (give examples)

Do they treat each other as equals? Do they trust each other?

If they are apart from each other, how do they behave? Will they miss each other, will one 
be able to occupy him/herself without the other.

How dependent are they on each others company?

Not good friends, little or no enjoyment of each 0
others company or sharing of ideas.

Occasional displays of friendship, some 1
enjoyment each others company but brief or 
infrequent.

Moderately good friends. Share similar interests 2
and enjoy spending time together. Rely on each 
other for some things or in some situations.
May or may not miss the presence of each other

Good friends. Intimate, close and sharing. 3
Enjoy spending time with each other, some 
dependency and will feel the absence of the
other but generally OK on own. ghi

Very good friends. Intimate with much sharing 4 ch2
and exchanging of ideas. Rely heavily on each
other and dependent on each others company. ch3

CH1 CH2 CH3

0 □ □
□ 0 □□ □ 0
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Physical aggression I antagonism

Explore examples of poor sibling relationship.
Evidence and examples of teasing, tale telling, physical aggression.

Do any of the children tend to pick on him/her a lot? What form does this take?

Does s/he tend to pick on the others or intimidate the others.

Does s/he get angry very quickly?

Does s/he try to get his/her own way by being threatening?

By being aggressive?

(give examples)

How does the sib respond/ react?

Teased/picked on

Not teased 0

Teased, but does not become distressed 1

Teased more than others, dislikes but copes 2

Teased, becomes distressed and impaired 3

CH1 CH2 CH3 

CH1 0  □  □

CH2 □  [ X ]  □

CH3 EH I I Exl

Aggressiveness

None 0

Mild threats or rough play or momentary 1
provocation.

Definite physical aggression, no implement. 2
x1 per week or less

Definite physical aggression, no implement. 3
More than x1 per week.

Any violence using implements 4

CH1 CH2 CH3s □ □
CH2 Q  Q  O

CH3 im  im  n

473



End the interview by returning to the immediate needs of the informant

Check if any relevant information has been omitted, or if anything has been 
particularly difficult to discuss. Reassure as appropriate.

Inform again about the follow-up assessments.

Add any further comments below.
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BMT discharge summary

Name:

Record number

Admission date:^

Admission height (oms): 

Admission weight (kg):

Start conditioning:

tbi: N=0, Y=1 □
Harvest date:

BMT date :

N. days isolation:

Discharge date:

Status at discharge:
Full engraftment
Partial engraftment
Rejected
Relapsed
Died

□

Engraftment:

Days to 0.5 x 1071 neutrophils 

Days to 20 x 1071 platelets:

Medication and continued treatment at discharge: 

Other relevant information:

 ̂all dates to be recorded ddmmyy
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Appendix 5

Expressed Emotion Assessment

Coding categories for the Expressed Emotion Ratings:

1. Initial Statement. The first statement made by the mother in the present tense about 

the child. Initial statement is rated as positive, neutral or negative. It is possible for 

the rating of the initial statement to be contradicted later in the speech sample.

2. Positive evaluation o f  behaviour (positive remarks). A fi’equency count of statements 

of praise, approval or appreciation, generally descriptive words indicative of a positive 

trait which the child processes such as intelligence or sociability.

3. Negative evaluation o f behaviour (negative/critical remarks). A fi*equency count of 

statement which criticise or find fault with the child, generally descriptive words 

indicative of a negative trait which the child processes such as aggression or 

irritability.

4. Warmth. A global rating of the warmth of the mothers description of their child. A 

rating for warmth is dependent upon tone of voice, spontaneity, concern and empathy. 

Warmth is rated ‘high’, ‘moderate’ or ‘low’.

5. Statement o f  relationship. A global rating of the mother’s description of her 

relationship with her child and the joint activities undertaken in the last six months. 

Relationship is rated as ‘positive’, ‘neutral’ or ‘negative’. If the relationship is not 

addressed, a neutral rating is assigned.
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Inter-rater reliabilities for Expressed Emotion ratines

Initial statement .84**

Warmth .92**

Relationship .86**

Negative comments .88**

Positive comments .92**

'p<.01

The inter-rater reliabilities for this measure were calculated from a sample of 15 five 

minute speech samples for different, concurrent study. Earlier reliability on the formal 

EE measures had been established during a training course run by Christine Vaughn.

477



Cl] il (irai as 13 one MaiTOw Donors .\ppaid ix  6 - Risk factors associated with sibling (donor and non-donor) outcome

Appendix 6

Risk factors associated with Sibling fdonor and non-donor) outcome 

Individual sibling characteristics

CBCL final As with donor only group, a significant relationship is seen between emotional
outcome

scores temperament and both Internalising (p<.01) and Externalising (p<.01) behavioural 

outcome (see table A6.1).

Table A6.1; Summary of linear regressions for indiviual sibling characteristics predicting sibling 

Internalising (I) and Externalising (E) outocme (N=53)

Variable outcome
domain

F P P

age I .01 5.71 -.32* .02
E .02 1.08 -.14 ns

sex I .02 2.28 .21 ns
E .06 3.37 .25 (.07)

emotionality I .35 26.37 .59** <01
E .22 13.98 .47** <01

sociability I <.01 .26 .07 ns
E <.01 .20 .06 ns

shyness I .02 1.05 .15 ns
E <01 .16 -.06 ns

activity I <01 .15 .06 ns
E .02 1.04 .14 ns
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Children as Bone Marrow Donors Appendix 6 - Risk factors associated with sibling (donor and non-donor) outcome

For this sibling group however, age also emerges as a significant (p<.02) predictor 

of Internalising outcome, with an inverse relationship between age and CBCL T- 

score. These findings suggest that for the sibling group as a whole, younger children 

are at greater risk than older children for symptoms of anxiety and depression a year 

after their siblings bone marrow transplant.

CBCL change With respect to change in adjustment (see table A6.2), the effects of age (p<.04) and
from before

BM T to emotionality (p<.01) on Internalising behaviour are again significant. No risk effects
follow-up

are seen for sex as evident for the donors as a group on their own.

Table A6.2: Summary o f  linear regressions for indiviual sibling characteristics predicting sibling 

Internalising (I) and Externalising (E) change in adjustment (N=53)

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2 
Variable

outcome
domain

r " change P P

age I .46 .05 -.23* .04
E .62 <.01 -.03 ns

sex I .43 .02 .13 ns
E .62 <.01 .02 ns

emotionality I .47 .09 .35** .01
E .65 .01 .10 ns

sociability I .41 .02 .16 ns
E .64 <.01 .06 ns

shyness I .39 <.01 -.04 ns
E .64 <.01 -.05 ns

activity I .39 <.01 .06 ns
E .64 <.01 .06 ns
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BMT and recipient illness characteristics

CBCL final As with the donor only group, the health outcome of the recipient appears to be a
outcom e

scores major predictor of the psychological outcome of all siblings (see table A6.3). A

significant (p<.02) relationship is found between recipient health outcome and sibling 

Internalising behaviour and a near significant relationship (p<.07) with Externalising 

behaviour.

Table A6.3: Summary o f  linear regressions for recipient health and BMT characteristics 

predicting sibling Internalising (I) and Externalising (E) outcome (N= 38 or 36® or 49*’)

Variable outcome
domain

F P P

diagnosis' I <.01 .01 .02 ns
E <.01 <.01 .01 ns

duration of I <.01 .04 -.03 ns
illness E .05 1.74 -.21 ns

duration of I .02 .57 .14 ns
BMT admission^ E .08 2.88 .29 (.10)

duration of I .04 1.44 -.20 ns
isolation E .02 .64 -.13 ns

# post-BMT I .01 .24 .08 ns
re-admissions^ E <.01 .03 .03 ns

recipient I .11 5.66 .37* .02
health outcome E .09 3.45 .30 (.07)

parental I .01 .42 -.11 ns
residency E .01 .51 -.12 ns

preparation I .11 5.49 -.32* .02
forBMT“ E .11 5.68 -.33* .02

* Diagnosis is re-coded into malignant disease (such as leukaemia) and non-malignant disease 
(such as genetic disorders, metabolic disorders and aplastic anaemia)
 ̂re-coded into very little/inadequate preparation and adequate/well prepared.
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A significant relationship is also found between Internalising and Externalising 

sibling outcome and how well prepared the sibling was for BMT. This was not a 

significant finding for the donors on their own, however, p values were greater than 

.30 and it is possible that the lack of significance is related to small sample size 

and/or the fact that donors, in general, were better prepared than non-donors, thus 

there is little variability in the donor sample with respect to amount of preparation.

This latter hypothesis was tested by comparing the BMT preparation scores for 

donors and non-donors. A Mann Whitney U showed no significant differences 

between how well prepared the donors were compared to the non-donors.

A third hypothesis was that siblings in families where there is a donor present may be 

better prepared than those in families where there is no donor. A Mann Whitney U 

test indicated no significant differences in the amount of preparation given to siblings 

in MSD families and those in MUD families.

A fourth hypothesis suggests an interaction between age and BMT preparation 

which is present for non-donors but not donors.

CBCL change Exploring the same variables with respect to change in adjustment, only the health
from  before

BM T to outcome of the recipient emerges as a significant factor (see table A6.4). Disease
follow-up

diagnosis however, and the duration of the BMT hospital stay have effects on 

change in Externalising behaviour that approach significance, p<.09 and <.08 

respectively.
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Table A6.4: Summary of linear regressions for recipient health and BMT characteristics

predicting sibling Internalising (I) and Externalising (E) change in adjustment (N= 38 or 36“ or 

4 9 b)

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2 
Variable

outcome
domain

change P P

diagnosis I .35 .03 .18 ns
E .64 .03 .18 (.09)

duration of I .36 .01 -.09 ns
illness E .62 <.01 -.06 ns

duration of I .34 .01 .12 ns
BMT admission* E .59 .04 .21 (.08)

duration of I .35 <.01 -.03 ns
isolation E .62 <.01 .04 ns

# post-BMT I .39 .02 .13 ns
re-admissions* E .63 .02 .13 ns

recipient I .52 .17 .41** <.01
health outcome E .66 .04 .20* .05

parental I .35 <.01 .05 ns
residency E .62 <.01 .01 ns

preparation I .43 .01 -.10 ns
for BMT" E .67 .01 -.10 ns

It is likely that the mechanism proposed for the effect of disease diagnosis on donors 

applies to all siblings and indeed a similar profile is seen when plotting the behaviour 

scores of siblings for the two diagnostic groups before BMT and at follow-up. As 

with the donor group. Fig. A6.1 shows siblings of recipients with a non-malignant 

diagnosis displaying greater levels of distress before BMT ( and a consequent greater 

degree of change) than siblings of recipients with malignant disease.
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Fig. A6.1: Changes in Internalising and Externalising behaviours for siblings whose recipient 

have malignant or non-malignant disease

t-score

5 0 -

4 9 -

4 8 -  
i r

47 o  ■ -

4 6 -

pre-BMT 12 month

- - internalising: - non-
malignant diagnosis

- - internalising: malignant
diagnosis 

— externalising: non- 
malignant diagnosis 

-A —  externalising: malignant 
diagnosis

follow-up

With respect to the duration o f the BMT hospital admission it would seem that the 

shorter the duration o f the admission, the greater the degreee o f positive change in 

Externalising behaviour for siblings. It is likely this finding did not prove significant 

when looking only at the donors since the degree o f variability in the length o f stay 

for recipients receiving MSD transplants was small and significantly shorter than for 

those recipients reciving MUD transplants.
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Socio-demographic characteristics

CBCL final Consistent with the analyses on the donor group, the source of family support to the
outcome

scores family emerges as a significant (p<.04) predictor of outcome, in particular

Internalising outcome (see table A6.5). The adequacy of family support is also 

significant (p<.05) when considering Internalising outcome for the larger sibling 

group, with more adequate support being associated with better outcome.

Table A6.5; Summary of linear regressions for socio-demographic variables predicting sibling 

Internalising (I) and Externalising (E) outcome (N=38 or 53 “)

Variable outcome
domain

r " F P P

SES^ I .01 .33 .10 ns
E <.01 .01 .02 ns

family size I <.01 .19 -.07 ns
E .07 2.74 -.27 (.11)

birth order'^^ I .03 1.83 -.19 ns
E <.01 <.01 .01 ns

family support^ I .08 4.06 -.32* .05
E .03 .92 -.16 ns

source of I .11 4.38 -.33* .04
family support^ E .07 2.85 -.27 (.10)

 ̂SES: re-coded into manual and non-manual for the regression 
 ̂birth order: whether donor older or younger than recipient
 ̂family support: re-coded into ‘good, predictable, reliable support’ and ‘limited, unpredictable or 

otherwise inadequate support.
 ̂source of family support: re-coded into availability of support from ‘maternal and/or paternal side 

of family’ and ‘no available family support’ (practical and emotional support from good friendships 
are included in the latter group unless there is available family based support as well).
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Fig. A6.2: CBCL Internalising and Externalising T- scores for siblings from families describing 

adequate support from friends and family and those who describe inadequate support

48 ■ 
47 ■ 
46- 
45 ■ 
44 ■ 
43- 
42 -

pre-BMT 12 month

- internalising
behaviour: adequate
support

- internalising
behaviour:
inadequate support

-----A— -externalising
behaviour: adequate
support

-----A— -extem alsing
tiehaviour:
inadequate support

follow-up

( BC L change These same factors, adequacy o f family support (fig. A6.2) and source o f support to 
from before

BMT to the family also emerge as predictors o f change in adjustment (see table A6 .6 ). 
follow-up

Table A6.6: Summary of linear regressions for socio-demographic variables predicting sibling 

Internalising (1) and Externalising (E) change in adjustment (N=38 or 53

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2 
Variable

outcome
domain

change P P

SES I .31 < .0 1 .03 ns
E .62 .01 .09 ns

family size I .32 .01 - . 1 0 ns
E .65 .03 -.18 (.09)

birth order ̂ I .46 .05 . 2 2 * .04
E .63 .01 - .11 ns

family support I .42 .07 .27* .04
E .63 .01 - .1 1 ns

source o f I .47 .1 2 -.34** .01

family support E .65 .04 - . 2 0 (.06)
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In addition, birth order proved significant (p<.04) in this analysis, however, birth 

order was significantly correlated with age ( 0 = 1 ;  p<.04) and thus the mechanism 

by which age predicts outcome is likely to be the same for birth order.
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Family milieu

CBCL final Also consistent with the donor data, the style of family communication emerges as a
outcome

scores significant predictor of both internalising and externalising outcome with a more

open style predicting better outcome (see table A6.7).

Table A6.7: Summary of linear regressions for family relationship and family milieu predicting 

sibling Internalising (I) and Externalising (E) outcome (N= 52 or 34 “ or 19 ** or 38 ® )

Variable outcome F P P

mother-child I <.01 <01 <01 ns
relationship E .02 .91 -.13 ns

initial I .03 1.47 .17 ns
statement E .01 .30 .08 ns

number of I .03 1.39 -.17 ns
+ statments E .04 1.91 -.19 ns

number of I .03 1.34 .16 ns
- statements E .12 6.5 .34** .01

mother-child I <.01 .02 -.02 ns
warmth E .02 .80 -.12 ns

donor-recipient I .01 .33 .10 ns
friendship * E .02 .71 -.15 ns

po stive I <.01 <01 -.01 ns
SIB score ^ E .03 .52 .17 ns

negative I .04 .42 .20 ns
sib score ^ E .07 1.33 .27 ns

sibling I .04 .55 .19 ns
disagreements E .10 1.65 .31 ns

family I .16 7.81 -.42** .01
communication‘s E .15 6.4 -.39* .02

parental I <.01 .18 <.07 ns
communication's E <.01 .03 .03 ns
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Additionally the number of negative statements from the mother about the sibling is 

directly related to externalising outcome (fig. A6.3). This was not a finding when 

exploring the donors on their own and thus the possibility o f donor status 

moderating this effect is explored in the next section. The relationship between the 

sibling and recipient no longer emerges as significant and this is later explored as an 

effect that may be moderated by donor status.

Fig. A6.3: CBCL Internalising and Externalising T-scores for siblings whose mothers show high^

and low levels o f negativity

before follow-up

CBCL change With respect to change in adjustment, greater change in Internalising behaviour is 
from before

BMT to observed with a more open family communication style (see table A6.8). None of 
follow-up

the other family milieu / relationship variables predict significant change in 

Internalising or Externalising adjustment for this sibling group. This is consistent 

with the analyses o f the donor only group on these variables.

 ̂> 2 negative statements in a 5 minute speech sample
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Table A6.8: Summary of linear regressions for family relationship and family milieu predicting

sibling Internalising (I) and Externalising (E) change in outcome (N= 52 or 34 “ or 19  ̂ or 38 )

STEP 1 CBCL internalising or externalising pre-BMT score

STEP 2 
Variable

outcome change P P

mother-child I .44 .01 .12 ns
relationship E .61 <.01 .06 ns

initial I .46 .04 .19 (.08)
statement E .61 .10 .09 ns

number of I .44 .01 .11 ns
+ statments E .61 .01 .10 ns

number of I .42 <.01 .01 ns
- statements E .60 <.01 -.04 ns

mother-child I .43 <.01 .06 ns
warmth E .60 <.01 .04 ns

donor-recipient I .37 .01 .11 ns
friendship * E .55 <.01 .01 ns

po stive I .42 .03 .19 ns
SIB score ^ E .89 .02 .12 ns

negative I .39 .01 .08 ns
sib score E .88 <.01 <01 ns

sibling I .44 <.01 .02 ns
disagreements ^ E .88 <.01 .03 ns

family I .42 .07 -.27* .04
communication‘s E .63 .01 -.11 ns

parental I .35 <.01 .05 ns
communication's E .62 <.01 .01 ns
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Parental mental health

CBCL final As with the donors only, there is clear evidence that maternal mental health
outcome

scores influences behavioural and emotional adjustment in the whole sibling group.

With the exception of the ‘depression’ sub-scale high maternal GHQ-28 and anxiety 

scores are all associated with worse Externalising outcome in siblings (see table 

A6.9). Interestingly, no similar relationship is found with paternal anxiety as 

indicated in the donor group (see table A6.10).

Table A6.9: Summary of linear regressions for maternal mental health predicting sibling 

Internalising (I) and Externalising (E) outcome (N= 36)

Variable outcome
domain

F P P

total I .05 1.84 .22 ns
GHQ-28 E .18 8.06 .43** .01

GHQ-28 I .04 1.38 .19 ns
anxiety E .10 4.88 .34* .03

GHQ-28 I .04 1.42 .19 ns
social E .15 6.57 .39** .01

GHQ-28 I .03 1.23 .18 ns
somatic E .14 6.02 .38* .02

GHQ-28 I .01 .44 .11 ns
depression E .01 .18 .07 ns

trait I .08 2.84 .27 (.10)
anxiety E .15 6.18 .39* .02

state I .09 3.2 .29 (.08)
anxiety E .09 3.39 .30 (.07)
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Table A6.10: Summary of linear regressions for paternal mental health predicting sibling 

Internalising (I) and Externalising (E) outcome (N=20)

Variable outcome
domain

F P P

total I <.01 .06 .05 ns
GHQ-28 E .02 .38 .13 ns

GHQ-28 I .08 1.8 .28 ns
anxiety E .08 2.00 .29 ns

GHQ-28 I .06 1.36 -.24 ns
social E .01 .16 -.09 ns

GHQ-28 I <.01 .06 .24 ns
somatic E .02 .05 .05 ns

GHQ-28 I .01 .12 -.07 ns
depression E <.01 .03 .03 ns

trait I <.01 .01 -.02 ns
anxiety E .01 .31 .11 ns

state I <.01 .02 .03 ns
anxiety E <.01 .06 .05 ns

CBCL change With respect to change in adjustment, no significant relationships are observed (see
from before

BMT to tables A6.11 and A6.12). The association seen in the donor group between greater
follow-up

levels of paternal anxiety and lower levels and behavioural and emotional change are 

not seen for the sibling group as a whole.

Exactly why fathers should have a greater influence on donors rather than non

donors is not clear. It is possible that the use of a child as a donor draws in a greater 

involvement of the father in the illness/treatment process around donor issues which 

perhaps influences the father-donor relationship. Typically mothers were the primary
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parent carer of the recipient in hospital while fathers assumed this role for the 

children remaining at home. Issues and concerns around donorship might therefore 

have been addressed between father and child in this environment and thus fathers’ 

anxieties might have gained greater prominence and significance. Unfortunately the 

data does not lend itself to the analysis necessary to clarify this systemic hypothesis.

Table A6.11: Summary of linear regressions for maternal mental health predicting sibling 

Internalising (I) and Externalising (E) change in outcome (N = 36)

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2 
Variable

outcome
domain

change P P

total I .36 .01 .07 ns
GHQ-28 E .62 <.01 .07 ns

GHQ-28 I .35 <.01 .02 ns
anxiety E .62 <.01 .05 ns

GHQ-28 I .36 .01 .08 ns
social E .62 .01 .10 ns

GHQ-28 I .36 .01 .10 ns
somatic E .62 .01 .08 ns

GHQ-28 I .35 .00 .00 ns
depression E .62 <.01 -.07 ns

trait I .36 .01 .12 ns
anxiety E .63 .02 .16 ns

state I .35 .01 .11 ns
anxiety E .60 .01 .10 ns
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Table A6.12; Summary of linear regressions for paternal mental health predicting sibling

Internalising (I) and Externalising (E) change in outcome (N = 20)

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2 
Variable

outcome
domain

R" change P P

total I .33 .02 .14 ns
GHQ-28 E .52 <.01 <01 ns

GHQ-28 I .37 .06 .24 ns
anxiety E .55 .03 .16 ns

GHQ-28 I .34 .03 -.17 ns
social E .54 .02 -.12 ns

GHQ-28 I .33 .02 .14 ns
somatic E .53 .01 -.07 ns

GHQ-28 I .33 .02 .14 ns
depression E .53 <.01 -.03 ns

trait I .32 <.01 -.04 ns
anxiety E .57 <.01 -.03 ns

state I .32 <.01 .05 ns
anxiety E .57 <.01 -.05 ns

Sibling 
outcom e as 
a correlate 
o f  parental 
adjustment

The sibling outcome and change in outcome data were further analysed to explore 

the relationship between child adjustment as a fimction of parent adjustment. Tables 

A6.13 and A6.14 show the results of these regression analyses. A very similar 

profile is seen as that Jfrom donors, with a strong indication that overall change and 

final outcome (both Internalising and Externalising) in siblings is associated with the 

parents’ (mothers’ and fathers’) capacity for adaptation and adjustment.
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Table A6.13: Summary of linear regressions on sibling Internalising (I) and Externalising (E) 

outcome and parental adjustment change scores at follow-up (N: M=36 / F=20)

Variable outcome

domain

F P P<

Maternal trait anxiety I .13 4.92 -.36* .03

change scores E .09 3.51 -.31 (.07)

Paternal Trait anxiety I .25 5.95 -.50* .02

change scores E .32 8.64 -.57** .01

Maternal GHQ-28 I .02 .74 -.14 ns

change scores E .01 .28 -.09 ns

Paternal GHQ-28 I .01 .23 -.11 ns

change scores E .01 .17 -.10 ns

Table A6.14: Summary of linear regressions for parental anxiety scores at follow-up and sibling 

Internalising (I) and Externalising (E) change in outcome (N: M=36 / F=20)

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2
Variable

outcome
domain

R^
change

P P<

Maternal trait anxiety I .50 .12 -.37** .01
change scores E .65 .02 -.15 ns

Paternal Trait anxiety I .71 .27 -.52** .01

change scores E .70 .07 -.30 (06)

Maternal GHQ-28 I .42 .05 -.22 ns

change scores E .65 .01 -.11 ns

Paternal GHQ-28 I .47 .03 -.16 ns

change score E .57 .00 .00 ns
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Appendix 7

Risk factors associated with recipient outcome

Assessment of recipient behavioural and emotional outcome was not an aim of this 

thesis although information about the recipients was collected as part of the study. 

Some risk factor analyses were carried out on the recipient data and while these are 

not discussed in detail here a summary is presented for two main reasons.

Firstly, out of interest to explore how much similarity there was among the variables 

that influence the psychological adjustment of all groups of children following BMT. 

Was there any evidence that recipients of bone marrow would be vulnerable to a 

different set risk factors?

Secondly, many of the risk factors identified as significant to the psychological 

outcome of donors and non-donors were family environment and parental mental 

health variables. It follows therefore that clinical interventions designed to help 

siblings might be appropriately directed at these family and parental factors. Such 

interventions however would necessarily impact on the recipients also and thus it 

was important to consider whether this was likely to confer benefits to this group of 

children as well.

Data fi"om this study suggest that recipients’ psychological functioning is likely be 

affected by a similar set of factors to those that affect their siblings. Furthermore, 

the consistent emphasis on family and parental variables as risk factors endorse the
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importance of family-focused health care and psychological interventions that are 

directed at the whole family system.

The remainder of this Section includes two summary tables (tables A7.1 and A7.2) 

of the significant variables found to predict recipient outcome and change in 

adjustment following BMT using linear regression analyses. This is then followed 

by a complete tabulation of the results of these analyses following the same format 

as the presentation of the donor and sibling data but without further interpretation.
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Fig. A7.1: Summary o f  significant variables predicting recipient adjustment at 12-
m onth follow -up

Emotionality

Family communication style’

Number o f negative statements 

Preparation for BMT^

( 3 = 4 2

Mothers’ change in trait anxiety"

(3 =-.59 : (3 =-.45

P = .36’’ : P = .46

P =-.48 : P =-.36’

P =-.49 ;P = -.36

RECIPIENT OUTCOME

Internalising only

Internalising and 
Externalising

Source o f support to family^

Adequacy o f support to family^

Mother -recipient relationship^ 

Mother’s GHQ-28

Mother’s GHQ-28 anxiety

Mother trait anxiety 
Father’s GHQ-28 total

P = -39

P =-.41

p =-.36*

P = .37

P =  40

P = .45 
P = 5 1 »

Externalising only

Father’s GHQ-28 anxiety P - -.-55-

Father’s GHQ-28 somatic complaint -p^7f6*

all (3 values significant to at least p<.05 except ® p<.06, *’p<.07

Family communication style 
 ̂ Source o f support to family:

lower CBCL scores associated with more open communication style 
lower CBCL scores associated with availability of extended family 
as source o f support
greater positive change associated with better family support 
lower CBCL score associated with a greater change in trait anxiety 
lower CBCL scores associated with better preparation 

mother-recipient relationship: lower CBCL associated with better relationship

3 Adequacy of family support: 
^Change in trait anxiety: 
^Preparation for BMT :
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Fig. A7.2: Summary o f  significant variables predicting recipient change in
adjustment at 12-m onth fo llow -u p

Family communication style^ P =-.34'

Mothers’ change in trait anxiety^ P =-.40

RECIPIENT CHANGE IN 
ADJUSTMENT

Change in Internalising 
behaviour

Source o f support to family

Number o f negative statements

P =-.29'’: 3 =-.37

3 =  35: 3 =  23' Change in Internalising and 
Externalising behaviours

Mother’s GHQ-28 somatic complaint P = .26

Father’s GHQ-28 somatic complaint 

Adequacy o f family support"*

Birth order ̂

p = .41

P = -32

P = .30

Fathers’ change in trait anxiety^ P —.52

Change in externalising 
behaviour

all P values significant to at least p<.05 except p<.07;^ p<.08

‘Source of support to family: greater positive change associated with availability o f extended
family as source of support 

Family communication style: greater positive change associated with more open communication
style

^Change in trait anxiety: greater positive change associated with a greater degree of change in
trait anxiety

4Adequacy of family support: greater positive change associated with better family support
 ̂ Birth order: greater positive change when recipients older than their donor
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Individual recipient characteristics predicting recipient outcome and change in

adjustment

Table A7.1: Summary of linear regressions for indiviual recipient characteristics predicting 

recipient Internalising (I) and Externalising (E) outcome (N=30®, 28*’)

Variable outcome
domain

F P P<

age* I .03 .75 -.16 ns
E .07 2.03 -.26 ns

sex* I .01 .37 -.11 ns
E .03 .89 -.18 _ ns

emotionality ** I .17 5.45 .42* .03
E .01 .32 .11 ns

sociability*’ I .01 .15 .08 ns
E .06 1.66 .24 ns

shyness *’ I .04 1.07 .20 ns
E .08 2.25 -.28 ns

activity** I <.01 .09 -.06 ns
E .02 .50 .14 ns

Table A7.2: Summary of linear regressions for indiviual recipient characteristics predicting 

recipient Internalising (I) and Externalising (E) change in adjustment (N=30a, 28*’)

STEP 1 - CBCL intemaiising or externalising pre-BMT score

STEP 2 
Variable

outcome
domain

R  ̂change P P<

age* 1 .37 <.01 .05 ns
E .62 .01 .13 ns

sex* 1 .38 .01 -.08 ns
E .62 .02 -.14 ns

emotionality** 1 .34 .01 .11 ns
E .60 .01 -.11 ns

sociability** 1 .36 .03 .18 ns
E .59 <.01 -.12 ns

shyness** 1 .33 <.01 .03 ns
E .60 <.01 -.02 ns

activity** 1 .33 <.01 .01 ns
E .59 <.01 -.02 ns
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BMT and illness characteristics predicting recipient outcome and change in

adjustment

Table A7.3: Summary of linear regressions for recipient health and BMT characteristics 

predicting recipient Internalising (I) and Externalising (E) outcome (N=30%27\ 26)

Variable outcome
domain

F P P

diagnosis’ * I <.01 .02 .02 ns
E .03 .76 -.16 ns

duration of I <.01 .01 -.02 ns
illness* E .02 .53 -.14 ns

duration of I <.01 .09 .06 ns
BMT admission** E .05 1.28 .22 ns

duration of I .01 .24 -.09 ns
isolation* E .01 .43 -.12 ns

# post-BMT I <.01 .11 .06 ns
re-admissions* E .01 .39 .12 ns

recipient I <.01 .08 .05 ns
health outcome* E .03 .74 .16 ns

resident I .06 1.70 -.24 ns
parent^* E .01 .19 -.08 ns

preparedness I .23 7.25 -.48** .01
for BMT E .13 3.69 -.36 (.07)

* Diagnosis is re-coded into malignant disease (such as leukaemia) and non-malignant disease 
(such as genetic disorders, metabolic disorders and aplastic anaemia)
 ̂ 1= mother only resident, 2 = alternating mother and father or whole family 
 ̂re-coded into very little/inadequate preparation and adequate/well prepared.
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Table A7.4: Summary o f linear regressions for recipient health and BMT characteristics

predicting recipient Internalising (I) and Externalising (E) change in adjustment (N= 30“, 27*’,

26")

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2 
Variable

outcome
domain

change P P

diagnosis “ I .37 <.01 .05 ns
E .60 <.01 .03 ns

duration of I .37 <.01 .06 ns
illness “ E .60 <.01 .02 ns

duration of I .32 .01 -.11 ns
BMT admission “ E .51 <.01 -.05 ns

duration of I .38 .01 -.10 ns
isolation*’ E .61 .01 .11 ns

# post-BMT I .38 .01 .12 ns
re-admissions “ E .61 <.01 .06 ns

recipient I .38 .01 .09 ns
health outcome “ E .63 .02 .16 ns

resident I .40 .03 -.16 ns
parent “ E .60 <01 -.01 ns

preparedness I .45 .07 -.28 (.10)
for BMT" E .62 .01 -10 ns
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Socio-demographic characteristics predicting recipient outcome and change in

adjustment

Table A7.5: Summary of linear regressions for socio-demographic variables predicting recipient 

Internalising (I) and Externalising (E) outcome (N=30*, 29*’)

Variable outcome
domain

F P P<

SES"" I .06 1.76 .25 ns
E .08 2.43 .29 ns

family size ® I .08 2.58 .29 ns
E .01 .25 .09 ns

adequacy of I .06 1.70 -.24 ns
support to family  ̂® E .17 5.68 -.41* .02

source of I .05 1.41 -.22 ns
family support^ ® E .17 5.76 -.41* .02

Table A7.6: Summary of linear regressions for socio-demographic variables predicting recipient 

Internalising (I) and Externalising (E) change in adjustment (N= 30®, 29b)

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2 
Variable

outcome
domain

R" R  ̂change P P<

SES I .36 <.01 -.03 ns
E .60 <01 .05 ns

family size ® I .39 .02 .14 ns
E .61 <01 .06 ns

adequacy of I .43 .06 -.24 ns
support to family® E .70 .10 -.32** .01

source of I .45 .08 -.29 (.07)
family support® E .74 .14 -.37** .01

SES: re-coded into manual and non-manual for the regression 
 ̂family support: re-coded into ‘good, predictable, reliable support’ and ‘limited, unpredictable or 

otherwise inadequate support.
 ̂source of family support: re-coded into availability of support from ‘maternal and/or paternal side 

of family’ and ‘no available family support’ (practical and emotional support from good friendships 
are included in the latter group unless there is available family based support as well).
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Family milieu variables predicting recipient outcome and change in adjustment

Table A7.7: Summary of linear regressions for family relationship and family milieu predicting 

recipient Internalising (I) and Externalising (E) outcome (N=28 or ® 21 or 30 )

Variable outcome F P P<

mother-child I .01 .37 -.12 ns
relationship E .13 3.97 -.36 (06)

initial I .05 1.41 -.23 ns
statement E <.01 <.01 -.01 ns

number of I .02 .59 -.15 ns
+ statments E .01 .38 -.12 ns

number of I .12 3.66 .36 (07)
- statements E .21 6.93 .46** (.01)

mother-child I .01 .26 -.10 ns
warmth E .10 .04 -.32 (09)

sibling-recipient I .11 2.32 .33 ns
friendship “ E <.01 .02 .03 ns

family I .35 14.82 -.59** .01
communication^ E .21 7.30 -.45** .01

parental I .01 .17 -.08 ns
communication’’ E .02 .45 -.13 ns
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Table A7.8: Summary of linear regressions for family relationship and family milieu predicting

recipient Internalising (I) and Externalising (E) change in outcome (N=28 or “ 21 or  ̂30 )

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2 
Variable

outcome change P P<

mother-child I .37 <.01 .04 ns
relationship E .61 .01 -.11 ns

initial I .43 .06 -.25 ns
statement E .62 .01 -.12 ns

number of I .38 .01 -.07 ns
+ statments E .60 <.01 -.03 ns

number of I .49 .12 .35* .02
- statements E .65 .05 .23 (.08)

mother-child I .37 <.01 -.03 ns
warmth E .62 .02 -.13 ns

donor-recipient I .39 .11 .34 (.09)
friendship “ E .36 <.01 -.04 ns

family I .45 .08 -.34 (08)
communication E .63 .03 -.18 ns

parental I .36 <.01 -.01 ns
communication E .32 .01 -.12 ns
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Parental mental health variables predicting recipient outcome and change in

adjustment

Table A7.9; Summary of linear regressions for maternal mental health predicting recipient 

Internalising (I) and Externalising (E) outcome (N=30, or “29 or *’28)

Variable outcome
domain

F P P<

total I .01 .08 .05 ns
GHQ-28 E .14 4.48 .37* .04

GHQ-28 I .01 .34 .11 ns
anxiety E .16 5.48 .40* .03

GHQ-28 I .03 .75 -.16 ns
social E .03 .84 .17 ns

GHQ-28 I .03 .89 .18 ns
somatic E .10 3.05 .31 (.09)

GHQ-28 I .01 .21 -.09 ns
depression E <.01 .05 .04 ns

trait I .05 1.42 .22 ns
anxiety* E .20 6.91 .45** .01

state I .04 1.22 .21 ns
anxiety*’ E .11 3.24 .33 (.08)

change in trait I .24 8.62 -.49** .01
anxiety^ E .13 4.04 -.36* .05

change in I .04 1.22 -.20 ns
GHQ-28 E <.01 .08 -.05 ns

505



Table A7.10: Summary of linear regressions for paternal mental health predicting recipient

Internalising (I) and Externalising (B) outcome (N=17 or “18, ’’16)

Variable outcome
domain

F P P<

total I .07 1.09 .26 ns
GHQ-28 E .26 5.35 .51* .03

GHQ-28 I .09 1.44 .30 ns
anxiety E .30 6.51 .55* .02

GHQ-28 I <.01 .01 -.02 ns
social E .05 .76 .22 ns

GHQ-28 I .11 1.85 .33 ns
somatic E .21 4.01 .46 (.06)

GHQ-28 I <.01 .07 .07 ns
depression E .03 .46 .17 ns

trait I .01 .21 .11 ns
anxiety “ E .14 2.6 .37 ns

state I <.01 .02 -.04 ns
anxiety “ E .04 .61 .19 ns

change in trait I .10 1.61 -.32 ns
anxiety’’ E .08 1.24 -.28 ns

change in I .01 .08 -.07 ns
GHQ-28” E <.01 .04 -.05 ns
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Table A7.11: Summary of linear regressions for maternal mental health predicting recipient

Internalising (I) and Externalising (E) change in outcome (N=30, or ®29 , ’’28 , “26 , ‘*27)

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2 
Variable

outcome
domain

change P P<

total I .37 <.01 -.03 ns
GHQ-28 E .63 .03 .18 ns

GHQ-28 I .37 <.01 .04 ns
anxiety E .61 .01 .12 ns

GHQ-28 I .42 .05 -.23 ns
social E .61 <.01 .06 ns

GHQ-28 I .38 .01 .10 ns
somatic E .67 .07 .26* .04

GHQ-28 I .38 .01 -.07 ns
depression E .61 .01 .07 ns

trait I .39 <.01 .05 ns
anxiety® E .65 .05 .22 (09)

state I .38 .01 .01 ns
anxiety’’ E .62 .02 .13 ns

change in trait I .54 .16 -.40** .01
anxiety E .61 <.01 -.07 ns

change in I .41 .04 -.19 ns
GHQ-28 “ E .57 <01 .06 ns
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Table A7.12: Summary of linear regressions for paternal mental health predicting recipient

Internalising (I) and Externalising (E) change in outcome (N=17 or ®18 , ^13 , ®14)

STEP 1 - CBCL internalising or externalising pre-BMT score

STEP 2 outcome change P P<
Variable domain

total I .39 .01 .12 ns
GHQ-28 E .61 .13 .37 (.07)

GHQ-28 I .38 .01 .12 ns
anxiety E .60 .11 .36 (.09)

GHQ-28 I .37 <.01 .02 ns
social E .51 .02 .14 ns

GHQ-28 I .40 .03 .19 ns
somatic E .65 .16 .41* .03

GHQ-28 I .37 <.01 .06 ns
depression E .55 .07 .26 ns

trait I .37 <.01 .02 ns
anxiety^ E .52 .04 .21 ns

state I .39 .03 -.17 ns
anxiety® E .50 .01 .11 ns

change in trait I .38 .10 -.32 ns
anxiety E .79 .24 -.52** .01

change in I .47 .02 -.13 ns
GHQ-28 E .57 <.01 .02 ns
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Appendix 8

Testing for Mediating factors

The influence of the identified predictor variables was investigated for a possible 

mediating role. In particular the relationship between parental anxiety and family 

communication style was explored. Since other studies (already described in the 

Literature Review) have suggested a correlation between parental anxiety and child 

health prognosis and parental mental health and sibling relationship, these too were 

analysed further. Given the sample these analyses can only be regarded as tentative 

and exploratory.

Mediation is understood according to the model presented by Baron and Kenny 

1986 (fig. A8.1) and was tested by using a series of regression analyses. First the 

assigned mediator was regressed onto the independent predictor variable; second the 

dependent variable (in this case child adjustment) was regressed onto the 

independent variable; and third, the dependent variable was regressed onto the 

independent predictor and the mediator simultaneously. Mediation holds if the 

independent variable has little or no effect when the mediator is controlled.

Fig. A8.1: Mediational Model Baron and Kenney, 1986.

mediator

Dependent
variable

(outcome)

Independent
predictor
variable
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The A significant correlation was found between an open communication style within the
relationship

between family and lower paternal anxiety (0=.52; p<.04) and thus this relationship was
parental

anxiety and further explored for a mediating effect. No correlation was seen with maternal
family

communication anxiety and consequently no fiirther analyses were carried out in respect of this
style

relationship.

Table A8.1 shows the results of the linear regression to test for the possible role of 

family communication as a mediator between parental anxiety and donor internalising 

outcome and table A8.2 the same with respect to donor externalising outcome.

Table 8.1: Summary o f  regression analysis on parental anxiety predicting donor internalising 

outcome, controlling for the style o f  family communication (N=16)

Variable B SEE P
Stage 1
style of family communication’ 
regressed onto parental anxiety ^ -.16 .04 -.69**

Stage 2
Internalising behaviour outcome 
regressed onto parental anxiety 2.33 .91 .57*

Stage 3
Internalising behaviour outcome 
regressed onto: 
parental anxiety .70 1.13 .17
style of family communication -10.00 4.78 -.58*

p<.05; ** p<.01

 ̂ low scores represent avoidant / restricted communication; high scores represent open 
communication
 ̂ low scores represent low anxiety levels
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Table A8.2: Summary of regression analysis on parental anxiety predicting donor externalising

outcome, controlling for the style o f family communication (N=16)

Variable B SEE P

Stage 1
style of family communication 
regressed onto parental anxiety -.16 .04 -.69**

Stage 2
Externalising behaviour outcome 
regressed onto parental anxiety 2.33 .91 .57*

Stage 3
Externalising behaviour outcome
regressed onto:
parental anxiety
style of family communication

- .06 
-14.84

1.28
5.44

-.04 
- .73**

* p<.05; ** p<.01

The effect of parental anxiety on style of family communication showed a negative 

relationship indicating an association between high parental anxiety and avoidant / 

restricted communication. However, the results also showed that the direct effects 

of parental anxiety on donor outcome diminished when style of family 

communication was controlled thus indicating a mediating function of the latter, 

particularly with respect to externalising outcome where near perfect mediation was 

observed. Thus, the mechanism whereby parental anxiety influenced outcome was 

through the style of family communication (figs. A7.2 and A7.3).
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Fig. A8.2: Model of family communication style as a mediator of the effects of paternal anxiety

on donor internalising outcome

P =  .57*

P = -.69**

-.17

Outcome 
(internalising behaviour)

Outcome 
(internalising behaviour)

Mediator 
(family communication style)

Predictor 
(father’s GHQ-28 anxiety)

Predictor 
(father’s GHQ-28 anxiety)

* p<.05; ** p<.01

Fig.A8.3: Model o f  family communication style as a mediator o f  the effects o f  paternal anxiety on

donor externalising outcome

P = .57*

P = -.04

Outcome 
(externalising behaviour)

Mediator 
(family communication style)

Outcome
(externalising behaviour)

Predictor 
(father’s GHQ-28 anxiety)

Predictor 
(father’s GHQ-28 anxiety)

p<.05; ** p<.01
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Parental
mental health

Correlation statistics indicated no relationship between recipient health outcome

and child and either maternal or paternal anxiety, or either parents’ GHQ-28 total score.
health

prognosis fiirther tests for mediating effects were therefore carried out.

Parental As above, correlations were carried out to explore the relationship between the
mental health

and sibling donor recipient<=>sibling relationship and parental anxiety and total GHQ-28 scores.
relationship

No significant correlations were identified and no fiirther analyses were therefore 

carried out.
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Appendix 9

Tables from the analyses exploring the presence of moderating factors

Results from the exploratory linear regression analyses shown in these tables are

discussed in Chapter 11, only the tabulated data is presented in this Appendix.

The following tables are included:

• Preparedness for BMT as a moderator of the effects of risk factors associated 

with sibling outcome

• Family communication style as a moderator of the effects of risk factors 

associated with sibling outcome

• Mothers’ change in Trait anxiety as a moderator of the effects of risk factors 

associated with sibling outcome

• Fathers’ change in Trait anxiety as a moderator of the effects of risk factors 

associated with sibling outcome

• Mothers’ change in GHQ-28 as a moderator of the effects of risk factors 

associated with sibling outcome

• Fathers’ change in GHQ-28 as a moderator of the effects of risk factors 

associated with sibling outcome
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Preparedness for BMT as a moderator o f  the effects o f  risk factors associated with

sibling outcome

Table A9.1: Sibling internalising outcome and preparedness for BMT as a moderator

95% confidence intervals

risk variable moderator n r2 P lower higher

sibling emotional partial 26 .26 .51** .27 1.65
temperament fuU 22 .37 .61** .44 1.83

source of partial 19 .10 -.31 -15.15 3.50
support full 17 .08 -.28 -13.74 4.31

age partial 28 .07 -.08 -2.00 1.31
full 22 .04 -.21 -1.29 .42

Table. A9.2; Sibling externalising outcome and preparedness for BMT as a moderator

95% confidence intervals

risk variable moderator n r2 P lower higher

sibling emotional partial 26 .28 .53** .41 2.15
temperament full 22 .05 .22 -.45 1.27

source of partial 19 .01 -.11 -14.75 9.56
support full 17 .19 -.44 -14.93 .90

age partial 28 .01 -.08 -2.49 1.59
full 22 .02 .15 -.62 1.19
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Family communication style as a moderator o f  the effects o f  risk factors associated

with sibling outcome

Table A9.3: Sibling internalising outcome and family communication style as a moderator

95% confidence intervals

risk variable moderator n r2 P lower higher

sibling emotional avoid/restrict 16 .29 .54 .14 2.52
temperament open 21 .36 .60 .37 1.72

source of avoid/restrict 17 .10 -.32 -17.25 4.08
support open 21 .02 -.13 -11.15 6.45

age avoid/restrict 17 .02 -.13 -2.36 1.46
open 21 .16 -.39 -1.70 .10

Table A9.4: Sibling externalising outcome and family communication style as a moderator

risk variable moderator r2 p
95% confidence intervals 

lower higher

sibling emotional 
temperament

source of 
support

age

avoid/restrict
open

avoid/restrict

open

avoid/restrict
open

16
21

17
21

17
21

.21

.17

.70

.01

.01

.09

.52*

.41

.26

.07

.11

.31

.07
-.04

■18.32
■11.45

-2.57
-1.75

2.80
1.69

6.21
8.55

1.74
.35
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Mothers’ change in Trait anxiety as a moderator o f  the effects o f  risk factors

associated with sibling outcome

Table A9.5: Sibling internalising outcome and mothers’ change in trait anxiety as a moderator

95% confidence intervals

risk variable moderator n r2 P lower higher

sibling emotional low/negative 18 .34 .58** .33 2.23
temperament high/positive 17 .38 .61** .35 2.00

source of low/negative 18 .02 -.14 -13.21 7.76
support high/positive 18 .08 -.28 -18.11 3.51

age low/negative 18 .23 -.48*. -2.43 -.03
high/positive 18 .05 -.22 -1.76 .71

Table A9.6: Sibling externalising outcome and mothers’ change in trait anxiety as a moderator

95% confidence intervals

risk variable moderator n r2 P lower higher

sibling emotional low/negative 18 .30 .55* .27 2.46
temperament high/positive 17 .17 .42 -.18 2.07

source of low/negative 18 <.01 .05 -10.76 13.01
support high/positive 18 .08 -.43 -24.56 1.36

age low/negative 18 .15 -.38 -2.53 .31
high/positive 18 .03 -.18 -1.97 .96
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Fathers’ change in Trait anxiety as a moderator o f  the effects o f  risk factors
associated with sibling outcome

Table A9.7: Sibling internalising outcome and fathers’ change in trait anxiety as a moderator

95% confidence intervals

risk variable moderator n r2 P lower higher

sibling emotional low/negative 10 .24 .49 -.48 2.59
temperament high/positive 10 .24 .49 -.49 2.62

source of low/negative 10 .03 -.17 -18.77 12.27
support high/positive 10 .01 .07 -21.31 25.31

age low/negative 10 .42 -.65* -2.47 -.05
high/positive 10 .16 -.40 -2.69 .80

Table A9.8: Sibling externalising outcome and fathers’ change in trait anxiety as a moderator

95% confidence intervals

risk variable moderator n r2 P lower higher

sibling emotional low/negative 10 .42 .65* .07 3.34
temperament high/positive 10 .07 .26 -.94 1.86

source of low/negative 10 .02 -.14 -22.38 15.54
support high/positive 10 .03 -.19 -23.00 14.34

age low/negative 10 .25 -.50 -2.85 .50
high/positive 10 .09 -.30 -2.05 .92
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Mothers’ change in GHQ-28 as a moderator o f  the effects o f  risk factors associated

with sibling outcome

Table A9.9: Sibling internalising outcome and mothers’ change in GHQ-28 score as a moderator

95% confidence intervals

risk variable moderator n r2 P lower higher

sibling emotional low/negative 16 .41 .64 .54 2.88
temperament high/positive 20 .30 .55 .26 1.85

source of low/negative 17 .13 -.36 -19.76 3.48
support high/positive 20 .04 -.21 -14.93 5.93

age low/negative 17 .65 -.81** 30.43 56.13
high/positive 20 .03 .17 -.94 1.95

Table A9.10: Sibling externalising outcome and mothers’ change in GHQ-28 score as a moderator

95% confidence intervals

risk variable moderator n r2 P lower higher

sibling emotional low/negative 16 .30 .55* .20 2.96
temperament high/positive 20 .19 .44* -.01 1.98

source of low/negative 17 .08 -.28 -19.83 6.11
support high/positive 20 .04 -.20 -17.25 7.00

age low/negative 17 .41 -.64** 30.98 58.84
high/positive 20 .01 .07 -1.44 1.96
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Fathers’ change in GHQ-28 as a moderator o f  the eflfects o f  risk factors associated

with sibling outcome

Table A9.11: Sibling internalising outcome and fathers’ change in GHQ-28 score as a moderator

95% confidence intervals

risk variable moderator n r2 P lower higher

sibling emotional low/negative 12 .21 .46 -.48 3.23
temperament high/positive 8 .30 .54 -.63 8.00

source of low/negative 12 .10 -.32 -21.81 7.81
support high/positive 8 .16 -.40 -28.10 11.10

age low/negative 12 .42 .69* -3.07 -.46
high/positive 8 <01 .04 -2.31 2.11

Table A9.12: Sibling externalising outcome and fathers’ change in GHQ-28 score as a moderator

95% confidence intervals

risk variable moderator n r2 P lower higher

sibling emotional low/negative 12 .21 .46 -.53 3.43
temperament high/positive 8 .19 .43 -1.04 2.99

source of low/negative 12 .08 -.27 -22.51 9.51
support high/positive 8 .48 -.70 -31.49 .49

age low/negative 12 .45 -.67* -3.25 -.40
high/positive 8 .06 .24 -1.67 2.80
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