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Abstract

Background: The aim was to investigate psychotropic medication use in parents
of survivors of adolescent cancer from the acute post-diagnostic phase and up to
2years following the cancer diagnosis.

Methods: This study had a nationwide register-based cohort design compar-
ing psychotropic medication use in parents of adolescent survivors of cancer
(n = 2323) to use in parents of cancer-free controls (n = 20,868). Cox proportional
hazards models, adjusted for cancer diagnostic group, parents' age, country of
birth, education level, marital status and previous mental health problems es-
timated the risk of use from the time of the cancer diagnosis up to 2 years later.
Results: During the first 6 months after the cancer diagnosis, both mothers and
fathers had an increased risk of use of anxiolytics (mothers: HR,4; 1.71, 95% CI
1.30-2.25; fathers: HR,4; 1.57, 95% CI 1.10-2.45) and hypnotics/sedatives (moth-
ers: HR,4; 1.53, 95% CI 1.23-1.90; fathers: HR,4; 1.32, 95% CI 1.00-1.75). For fa-
thers with a prescription of psychotropic medication during the first 6 months
after the cancer diagnosis, the risk remained increased after 6 months (HR,g4; 1.66,
95% CI 1.04-2.65). From 6 months after the cancer diagnosis, only the risk of anti-
depressant use among mothers was increased (HR,4; 1.38, 95% CI 1.08-1.76). Risk
factors included being divorced/widowed, born in a non-Nordic country, older
age and having had previous mental health problems.

Conclusion: Our study results show that during the immediate post-diagnostic
phase, mothers and fathers of survivors of adolescent cancer are at increased risk
of use of anxiolytics and sedatives, whereas only mothers are at increased risk of
antidepressant use from 6 months until 2 years after the diagnosis. Further, previ-
ous mental health problems were shown to be the strongest risk factor for psy-
chotropic medication use in both mothers and fathers, pointing to the particular
vulnerability of these parents.
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1 | INTRODUCTION
Parents of children with cancer face multiple stressors
and potentially traumatic events throughout the disease
trajectory including seeing the child being very ill and
suffering from adverse treatment side effects, supporting
the child through multiple medical procedures and having
to cope with the threat to the child's life."* At the same
time, parents often have to balance responsibilities for sib-
lings, demands from work-life and struggle with financial
constraints.>* Accordingly, previous research has shown
that parents of children with cancer report increased lev-
els of psychological distress such as anxiety, depression
and post-traumatic stress symptoms.””’ In a recent meta-
analysis, the pooled prevalence of psychological distress
reported by parents of children with cancer was 21% for
anxiety, 28% for depression and 26% for post-traumatic
stress symptoms.® No differences in levels of psychologi-
cal distress between parents of children on and off treat-
ment were identified, and further, no gender differences
were reported aside from higher levels of depression
among mothers.® These results contradict the large num-
ber of previous studies reporting higher levels of distress
among mothers compared with fathers of children with
cancer.””'° However, the literature in this field has been
criticised due to inconsistent results and methodological
issues such as the use of small study samples, lack of lon-
gitudinal data and reliable control groups and reliance on
self-assessment of distress.®'°

Psychotropic medication, available only through pre-
scription by a medical doctor, provides an objective indi-
cator of psychological distress severe enough to warrant
medical treatment. The use of psychotropic medication
as a proxy for impaired psychological health has in pre-
vious research been concluded to appropriate within ho-
mogenous and accessible healthcare systems, such as the
Swedish.'! Still, to the best of our knowledge, only one pre-
vious study has investigated the use of psychotropic med-
ication in parents of children diagnosed with cancer.'
The results from this Danish register-based study showed
that parents of children with cancer are at increased risk
of use of hypnotics/sedatives and anxiolytics compared
with parents of cancer-free children, pointing to clinical
levels of anxiety and sleep disturbances.'?** A further re-
sult of the study was that parents who had lost their child
were at particular risk of psychotropic medication use.'?

However, this study only included parents of children up
to 15years thus missing out on conclusions for parents of
children diagnosed during adolescence. Studying cancer
during adolescence specifically is important since ado-
lescence is a critical developmental period characterised
by fast physical, psychological and social changes associ-
ated with pubertal maturation and transition from child-
hood to adulthood.'® Receiving a cancer diagnosis during
this time has been concluded to imply specific stressors
for both adolescents with cancer and their parents.'®"’
Cancer-related stressors such as restrictions in activity,
increased dependency on caregivers, changes in physi-
cal appearance and physical complications such as pain
and fatigue can add to and complicate existing adoles-
cent developmental challenges.18 Therefore, adolescents
are described as a distinct subgroup of patients within
oncology who from the onset of symptoms until the com-
pletion of therapy and beyond, face physical, psycholog-
ical and social challenges that are significantly different
from those of adults and younger children.'® Further, the
fact that the survival rates and quality of life outcomes
for this population have not improved to the same ex-
tent as for younger and older patients, points to the need
to address this group of patients and the psychological
reactions they themselves and their parents experience
specifically.'®?

Taken together, conclusions about clinical levels of
psychological distress among parents of children and ad-
olescents with cancer are lacking. Also, previous studies
have used mixed samples of parents of survivors and par-
ents of deceased children, thus hampering conclusions
with regards to the vast majority of these parents who will
be parents of survivors (>80%).° The aims of this study
were therefore to determine the risk of, and risk factors
for, use of psychotropic medications in mothers and fa-
thers of survivors of adolescent cancer.

2 | METHODS

This study used a nationwide register-based cohort design
comparing the use of psychotropic medication in parents
of adolescents diagnosed with cancer to parents of cancer-
free controls. The study procedures have been described
in a previous publication on psychiatric morbidity among
adolescents.”!
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2.1 | Study subjects

The study population consisted of parents (n = 2323)
of adolescents who were born in Sweden and had been
diagnosed with cancer during adolescence (age 13-19)
from 1 July 2006 to 31 December 2016. Data on the ado-
lescent (n = 1165) type of cancer, age at diagnosis and
sex were extracted from the Swedish Cancer Registry.*
Parents were identified using the multi-generation reg-
ister.”> The Swedish Cause of Death Register was used
to identify and exclude parents of deceased children.*
Parents of deceased children were excluded both from
the group of parents of adolescents with cancer and
from the controls (i.e., parents of cancer-free adoles-
cents). While different definitions of the term ‘survivor’
exist, we used the definition of a survivor being a per-
son diagnosed with cancer and alive from the time of
diagnosis.”

The population-based comparison group was iden-
tified using the Total Population Register.”® With a
ratio of 1:10 a sample of adolescents (n = 10,457) who
were born in Sweden and had no history of cancer
were matched to the adolescents with cancer on age,
sex and the county of residence at the date of diag-
nosis. Parents of these individuals (n = 20,868) were
identified using the multi-generation register, hereon
referred to as parents of cancer-free controls.***’ To
ensure a complete medical history, all foreign-born
cases (adolescents diagnosed with cancer) were ex-
cluded along with their matched controls (cancer-free
adolescents). However, in order not to exclude more
data than necessary, cases connected to foreign-born
controls along with Swedish born controls were not
excluded rendering the ratio of cases to controls some-
what unbalanced. In the final sample, 90% of cases
ended up with at least eight or more controls (see
Figure 1, flow chart).

2.2 | Outcomes

Information about prescribed psychotropic medications
was collected using the Swedish Prescribed Drug Register,
established on 1 July 2005.”” This register covers the en-
tire Swedish population and contains data on drugs ac-
cording to the Anatomic Therapeutic Chemical (ATC)
Classification System.'* Prescribed psychotropic drugs
were grouped according to the following ATC codes in
the analyses: ‘anxiolytics’ (NO5B), ‘hypnotics/sedatives’
(NO5C), ‘antidepressants’ (NO6A) and ‘any’ (NO5B/NO5C/
NO06A). For the present study, we defined the use of psy-
chotropic medication as anyone prescription of these psy-
chotropic medications.

Open Access.
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2.3 | Covariates

Information on sociodemographic variables in the index,
including age, marital status (married, divorced/wid-
owed and not married), education (basic, upper and
higher) and country of birth (Sweden, Nordic and non-
Nordic country), were collected from the Longitudinal
Integrated Database for Health Insurance and Labour
Market Studies.?® To assess previous mental health prob-
lems in parents, prescription of psychotropic medication
(up to 1year before index) and/or psychiatric diagnoses
(up to 10years before index) reported to the Swedish
Prescribed Drug Register and the Swedish Patient
Register were used.”” The Swedish Patient Register con-
tains information on psychiatric inpatient care with com-
plete nationwide coverage since 1987 and all specialised
outpatient care since 2001.2**° Diagnoses are recorded
according to the Swedish version of the 10th revision of
the International Statistical Classification of Diseases
and Related Health Problems (ICD).*° The following
ICD codes (primary diagnosis) were included: FO1-F99,
X60-X84, Y10-Y34 (ICD-10) and 290-319, E950-E959,
E980-E989 (ICD-9). Thus, as defined in this study, previ-
ous mental health problems included the occurrence of
either of the three categories: severe psychiatric condi-
tions in the need of hospital care; psychiatric conditions
treated in the psychiatric outpatient care and/or mental
health problem in need of psychotropic medication dur-
ing the year preceding index. Type of cancer diagnosis
was collected from the Cancer Registry,? categorised
into three main diagnostic groups: haematological malig-
nancies, central nervous system (CNS) tumours and solid
tumours according to the International Classification of
Childhood Cancer (ICCC-3).!

2.4 | Analyses

Demographic background variables for parents of ado-
lescents with cancer and parents of cancer-free controls
were compared using Chi-squared tests. Relative risks of
psychotropic medication use, with 95% confidence inter-
vals, were calculated. Cox proportional hazards models
were used to estimate the hazard ratio (HR) with 95%
confidence intervals (CIs) for psychotropic drugs for par-
ents of children with cancer with parents of cancer-free
adolescents as referents. Analyses were conducted for
the whole period from 2 weeks before index until the first
prescribed psychotropic drug up to 2years after index
(end of follow-up 31 December 2016) and separately from
2weeks before index up to 6 months after index (time pe-
riod 1) and from 6 months after index up to 2years after
index (time period 2). The same covariates were used
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Extracted data:
3026 adolescents diagnosed with
cancer (cases)

30260 cancer free adolescents
(controls)

A\ 4

2821 adolescents diagnosed with
cancer

25340 cancer free adolescents

Selection of individuals
with index between 2006-

56 193 parents

5623 parent of cases (2821 mothers,

2802 fathers)

50 570 parents of controls (25340
mothers, 25230 fathers)

07-01 and 2014-12-31

25 317 parents

2 531 parents of cases (1269
mothers, 1262 fathers)

22 786 parents of controls (11414
mothers, 11372 fathers)

\ 4

Exclusion of 512
individuals

e 205ado
cancer

e 4920 cancer-free

controls
(@]

5 foreign born

lescents with

1781 due to case
not being born in
Sweden

2870 due to not
being born in
Sweden

269 Both of the
above

\ 4

Final sample=23 191 parents

2323 parents of cases (1165
mothers, 1158 fathers)

20 868 parents of controls (10451
mothers, 10417 fathers)

FIGURE 1 Flow chart over the inclusion of individuals

A

Exclusion of parents of diseased
adolescents (n=112, 104/4)

n=208 parents of cases (104
mothers, 104 fathers)

n=1918 parents of controls (963
mothers, 955 fathers)
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for both time periods. The index was set 2weeks before
the date of diagnosis to capture the reaction to the ex-
perience of the cancer diagnosis since cancer in a child/
adolescent most often is preceded by a period of days
or weeks when the diagnosis has been suspected and
discussed with the parents. Analyses were adjusted for
parents’ age, country of birth, education level, marital
status and occurrence of previous mental health prob-
lems. Previous mental health problems were defined
as the occurrence of any previous psychiatric diagnosis
and/or any psychotropic drug during the year before
the index. The analyses for time period 2 were carried
out separately for individuals with no prescription of
psychotropic medication during time period 1 and indi-
viduals who had had a prescription during time period
1 to ensure conclusions regarding the first prescription,
rather than continuous use. All estimates were derived
separately for mothers and fathers and for the class of
psychotropic drugs. Cox proportional hazards models
were also performed for parents of adolescents with can-
cer separately including the type of cancer diagnosis as
a covariate to investigate the effect of cancer type on the
outcomes. All statistical analyses were performed using
R version 4.0.3, and the package ‘Survival’ version 3.2.
Statistical significance was set at a two-tailed p <0.05.

.. 4345
Cancer Medicine “WI LEYJ—

Open Access.

3 | RESULTS

3.1 | Sample characteristics

A total of 1165 mothers and 1158 fathers of adolescents
with cancer and 10,451 mothers and 10,417 fathers of
cancer-free adolescents were included (Table 1). There
were no statistically significant differences between par-
ents of adolescents with cancer and parents of cancer-free
controls aside from the country of birth where a greater
proportion of parents of adolescents with cancer were
born in Sweden (p = 0.041 for mothers; p = 0.014 for
fathers).

Among the adolescents with cancer, the predom-
inant diagnostic groups were solid tumours (49%),
haematological malignancies (32%) and CNS tumours
(18%) in males and solid tumours (57%), CNS tumours
(22%) and haematological malignancies (20%) in fe-
males. Nearly, all adolescents (>99%) with cancer and
cancer-free controls had two parents included in the
study. A very small number of parents were adop-
tive parents, 71 fathers (8 fathers of adolescents with
cancer and 63 fathers of cancer-free controls) and 28
mothers (3 mothers of adolescents with cancer and 25
mothers of cancer-free controls).

TABLE 1 Demographic characteristics of parents of adolescents with cancer and of parents of cancer-free controls

Parents of adolescents with cancer

Parents of cancer-free controls

Mothers (n = 1165,

Fathers (n = 1158,

Mothers (n = 10,451, Fathers

50.2%) 49.8%)

Age (mean, range) 46 (33-63) 49 (31-76)

20-39 150 (12.9) 70 (6.0)

40-49 749 (64.3) 603 (52.1)

50+ 266 (22.8) 485 (41.9)
Country of birth

Sweden 1004 (86.2) 983 (84.9)

Other Nordic country 47 (4.0) 46 (4.0)

Non-Nordic country 116 (9.8) 129 (11.1)
Education

Basic 94 (8.1) 175 (15.7)

Upper secondary 588 (51.0) 576 (51.8)

Higher 472 (40.9) 362 (32.5)
Marital status

Married 650 (56.3) 640 (57.5)

Divorced/widowed 217 (18.8) 212 (19.0)

Not married 288 (24.9) 261 (23.5)

Note: The adolescents both in the cancer group and in the cancer-free control group had a mean age of 17 (range 13-19) and a total of 48% were males in both

groups.

50.1%) (n = 10,417, 49.9%)
46 (30-65) 48 (31-81)
1265 (12.1) 525 (5.0)
6825 (65.3) 5847 (56.1)
2361 (22.6) 4045 (38.8)
8886 (85.0) 8695 (83.5)
330 (3.2) 307 (2.9)
1235 (11.8) 1415 (13.6)
1038 (10.1) 1660 (16.5)
5269 (51.0) 5359 (53.2)
4017 (38.9) 3061 (30.4)
5779 (55.9) 5801 (57.5)
2195 (21.2) 1991 (19.7)
22,371 (22.9) 2304 (22.8)
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TABLE 2 Prevalence and relative risk (risk in cancer group relative to the risk in controls) of psychotropic medication use during the

study period in parents of adolescents with cancer and parents of cancer-free controls

Any psychotropic medication (n %)

Anxiolytics (n %)

Relative risk

Mothers Cancer Controls (95% CI) Cancer Controls
Index up to 2years 293 (25.2) 2183 (20.9) 1.20 (1.08-1.34) 92 (7.9) 526 (5.1)
Index up to 6 months after 210 (18.0) 1519 (14.5) 1.24 (1.09-1.41) 61 (5.2) 234 (2.3)
diagnosis
Six months up to 2years® 93(9.7) 710 (7.9) 1.23 (1.00-1.50) 44 (4.0) 397 (3.9)
Fathers Cancer Controls Cancer Controls
Index up to 2years 151 (13.0) 1283 (12.3) 1.06 (0.90-1.24) 61(5.3) 398 (3.8)
Index up to 6 months 95 (8.2) 832 (8.0) 1.03 (0.84-1.26) 36 (3.1) 213 (2.0)
Six months up to 2years® 61 (5.7) 486 (5.1) 1.13(0.87-1.47) 32(2.9) 234 (2.3)

*No prescription from index up to 6 months.

3.2 | Risk of psychotropic medication use
The use of psychotropic medications among mothers and fa-
thers of adolescents with cancer and cancer-free adolescents
is shown in Table 2. Crude and adjusted estimates of the
risk of psychotropic medication use are presented in Table 3
(mothers) and Table 4 (fathers). Overall, the use of any psy-
chotropic medication was increased in mothers from index
to 2years after index (HRadj 1.22, 95% CI 1.08-1.38), but not
among fathers (HR,4; 1.01, 95% CI 0.86-1.20). However, fa-
thers had an increased risk of use of anxiolytics (HR,g; 1.57,
95% CI 1.10-2.25) and hypnotics/sedatives (HR,4; 1.32, 95%
CI 1.00-1.75) during the first 6months after the child's di-
agnosis. Mothers also had an increased risk of use of both
anxiolytics (HR,q; 1.71, 95% CI 1.30-2.25) and hypnotics/
sedatives (HR,q; 1.53, 95% CI 1.23-1.90) during this time pe-
riod. Additionally, mothers, who had had no prescription of
psychotropic medication during the first 6months after the
index had an increased risk of use of antidepressants from
6months up to 2years after the child's diagnosis (HR,; 1.38,
95% CI 1.08-1.76), whereas those who had had a prescription
of psychotropic medication during the first 6months did not
have any increased risk of further prescription of medication.
Among fathers, on the other hand, there were no increased
risks of psychotropic medication from 6 months after index,
aside from fathers who had had an early prescription, where
an increased risk of use of anxiolytics was seen also from
6 months after the child's cancer diagnosis (HR,4; 1.66, 95% CI
1.04-2.65). See Figure 2 for an illustration of cumulative risks.

3.3 | Risk factors

The risk factors for use of psychotropic medications
are presented in Tables 3 and 4. The divorced/widowed

mothers had a 23% increased risk of use of anxiolytics and
a 22% increased risk of use of hypnotics/sedatives com-
pared to married mothers. Mothers born outside Sweden
or the Nordics had a 28% increased risk of use of anxio-
lytics, whereas mothers over the age of 50 had a 50% in-
creased risk of use of hypnotics/sedatives. Among fathers,
being divorced/widowed was related to a lower risk of use
of antidepressant use compared to married fathers. Lastly,
among both mothers and fathers, previous mental health
problems were strongly related to an increased risk of use
of all groups of psychotropic medication (3.4-17.1 times
higher risk).

Separate adjusted analyses for parents of adolescents
with cancer show that the diagnostic group was a signif-
icant risk factor only for antidepressant drugs among fa-
thers where the risk of use was 3.24 times higher among
fathers of adolescents with CNS tumours and 3.23 times
higher in fathers of adolescents with solid tumours com-
pared to fathers of adolescents with haematological malig-
nancies (Table S1).

4 | DISCUSSION

To our knowledge, this study is the first to examine psy-
chotropic medication use among mothers and fathers of
adolescents with cancer. The results show that during the
first 6 months after the cancer diagnosis, both mothers and
fathers are at increased risk of use of anxiolytics and hyp-
notics/sedatives. However, 6 months after the diagnosis,
no increased risks regarding these types of medications
remained. Conversely, mothers had an increased risk of
use of antidepressants from 6 months up to 2years after
diagnosis. Risk factors for use of psychotropic medica-
tions included being born in a non-Nordic country, being
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Relative risk Relative risk Relative risk (95%
(95% CI) Cancer Controls (95% CI) Cancer Controls CI)
1.35(1.09-1.66) 132(11.3) 863 (8.3) 1.37(1.15-1.63) 160 (13.7) 1425 (13.6) 1.01 (0.87-1.17)
1.71 (1.31-2.23) 96 (8.2) 546 (5.2) 1.58 (1.28-1.94) 114 (9.8) 1059 (10.1) 0.97 (0.80-1.16)
1.02 (0.75-1.38) 54(5.1) 416 (4.2) 1.20 (0.91-1.59 74 (7.0) 486 (5.2) 1.36 (1.07-1.72)
Cancer Controls Cancer Controls

1.38 (1.06-1.79) 91 (7.9) 636 (6.1) 1.29 (1.04-1.59) 67 (5.8) 696 (6.7) 0.87 (0.68-1.10)
1.52 (1.07-2.15) 57 (4.9) 394 (3.8) 1.30 (0.99-1.71) 41 (3.5) 483 (4.6) 0.76 (0.56-1.04)
1.24 (0.86-1.79) 37 (3.4) 296 (3.0) 1.14 (0.81-1.59) 39 (3.5) 275 (2.8) 1.26 (0.91-1.75)

Hypnotics/sedatives (n %)

Antidepressants (n %)

.. 4347
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adivorced/widowed mother, having older age, and having
had previous mental health problems.

The increased risk of use of anxiolytics and hypnot-
ics/sedatives during the acute post-diagnostic phase cor-
responds with previous results regarding psychotropic
medication use among parents of younger children with
cancer.'? Since the primary indication for prescription
of anxiolytics and hypnotics/sedatives are symptoms of
anxiety or anxiety disorders'**® and insomnia or tem-
porary sleep disturbances respectively,'*** our findings
indicate a heightened occurrence of such emotional and
behavioural reactions during the first 6 months after the
cancer diagnosis. Given the multiple stressors parents
face during this time, these reactions are to be expected
and also correspond well with studies on self-assessed
symptoms of distress.” Our results however showed no
increased risk of use of these drugs from 6 months after
diagnosis among mothers which indicates that the need
for medication to manage anxiety and sleep disturbances
subsides over the first month following the cancer di-
agnosis. Such a conclusion is also supported by reports
using self-assessed psychological distress which have
shown declining levels throughout the first year after
diagnosis.”** The same pattern was seen among fathers
who had no increased risk of prescription of anxiolytics
or hypnotics/sedatives from 6 months after the cancer
diagnosis, aside from fathers with an early prescription,
where an increased risk of use of anxiolytics was seen
also from 6 months and up to 2years after the diagnosis.
This indicates that fathers who react with clinical levels
of psychological distress such as anxiety initially after
the cancer diagnosis may continue to report these issues
over a longer period of time than mothers. Future studies
should investigate this further and determine the mecha-
nisms involved in such a pattern.

With regards to antidepressant drugs, no increased
risks were observed during the immediate time after the
cancer diagnosis. However, from 6 months after diagno-
sis, mothers had an increased risk of antidepressant drug
use. With the primary indication for prescription of an-
tidepressant medication being moderate to severe symp-
toms of depression,l‘"%35 this indicates mothers to be at
increased risk of experiencing symptoms of depression
at clinical levels during this time. No increased risk was
observed among fathers. These findings are in line with
a recent meta-analysis reporting that mothers experience
higher levels of symptoms of depression than fathers.®
Further, it should be acknowledged that mothers may have
suffered from symptoms of depression during the earlier
stage in the child's disease trajectory, but that they did not
seek medical care for this, or possibly have received non-
pharmacological treatment. Nonetheless, providing inter-
ventions such as counselling or psychological treatment
also during the acute post-diagnostic phase could be ben-
eficial and prevent symptoms from developing to a more
severe degree in need of medical treatment.*® In sum, our
results should be taken into consideration by clinicians
working with parents of adolescents with cancer to allow
for early detection and adequate interventions targeting
psychological distress in both mothers and fathers of ad-
olescents with cancer. Also, it should be recognised that
after the acute post-diagnostic phase in particular mothers
seem to be at risk of developing clinical levels of symp-
toms of depression, which calls for continued follow-up
and care.

In the previous literature, being a single mother and
having a low family income have been identified as risk
factors for psychological distress.'**” Our results showed
that divorced/widowed mothers had an increased risk of
use of both anxiolytics and hypnotics/sedatives compared



WIKMAN ET AL.

WI ]_EY_Cancer Medicine

4348

(96°Z1-ST°0T)
61T

Q0URIRJY

(LO'T-6L°0) T6'0
(SE€'T-6L70) €0'T

QIOURIR]Y

(ET'T-18°0) 960
(#T1-16°0) 90'T
ERISERCIC) |

(0T°1-€6°0) 90'T
(€T°1-L6'0) 60'T
ERlENEIEN |

(6670-1L°0) ¥8°0
(80°'T-18°0) ¥6°0
ERIENEIEN |

(80°T-69°0) 98°0

(9L'T-80°T) 8€'T
(80°T-+L°0) 68°0
(TT'T-18°0) S6°0

(80'1-69°0) L8'0

(6L'T-0T'T) OV'T
(LT'1-08°0) L6°0
(61'T-98°0) TO'T

(£9°8-09'9) ¥S°L

0URIJY

(0Z'1-28°0) 66°0
(08°'1-86°0) €€°T

QOURIRJY

(0T'T-2L°0) 68°0
(TT'T-9L°0) 260
ERISERCIC) |

(IT1-L8°0) €0'T
(Zr'1-S0'1) TT'1
ERIENEIEN |

(L8'T-TZ'T) 0S°'T
(LE'T-T60) TT'T
Q0URIJY

(9v'1-€8°0) TT'T

(S 1-L8°0) 9T'T
(06'T-€Z°T) €S'T
B9 T-VTT) LET

(02°'1-69°0) 160

(09°'1-16'0) 0T'T
(66'T-6Z°T) 09°'T
(0L'T-ST'T) TH'T

(LO'S—¥LE) 9E'Y

0URIJY

(8S'T-¥0'T) 8T'T
(L6'T-S6°0) LE'T

QIOURIRJY

(18°0-1S°0) #9°0
(8670-€9°0) 6L°0
ERISERCIC) |

(T 1-+8°0) 20'T
(OV'1-£0'1) €T T
ERENEIEN |

(ST'1-69°0) 68°0
(IT'1-2L°0) 68°0
ERENEIEN |

(80°'T-£+°0) 89°0

(PP 1-LL0) 90°'T
(STZ-0€T) IL'T
(EL°'T-2T'T) 6€°T

(90°'T-2+°0) L9°0

(I¥'1-9L°0) €0°'T
(8TT-TET) VLT
(EL°T-TT'T) 6€°T

(€T°ST-99°CT)
¥8'€T

Q0URIRY

(L6:0-9L°0) 98°0
(ov'1-€6'0) ¥1°1

QIOURIR]Y

(9T°'1-98°0) 00'T
(€T°'1-88°0) 00'T
QOURIRJY

(IT1-16'0) TO'T
(STT-€0T) €T'T
ERlIENEIEN|

(0T°1-16°0) ¥0'T
(LT'1-26°0) ¥O'T
ERIEIEIEN|

(9T’ T-¥8°0) 86°0

(65'T-€0°T) ST'T
(IF'1-90°T) 2T
(8€'T-80'T) 2T'T

*90uedTUSIS [BINISIIL)S SOJRIIPUI )X3) Plog :9ION
sworqoxd
[3[eaY [BIUSW SNOTAIJ

sworqoxd
i[eay [ejuaw snoidid oN

sworqoxd
I[eaY [eIUSW JO AI0ISTH
LYo
JIpION
uapams
g Jo Anuno)
IySIH
Joddn
oIseq
uoneonpyg
paLLIRW JON
(19)MOPIAN/PIDIOAIQ
paLLIB]A
snjels (eI
+0S
6v-0
6€-0¢
a3y
(s1eakz 01 dn xopur) sajeLIeA0D)

(1 own Surmp uondrosaid)
(#0°'1-SL°0) 88°0 s1eakz 03 dn syjuow XIS
(1 own Surmnp uondrosaid
(LS'T-20°'T) 9T°T ou) s1eak g 03 dn SyjuOwW XIS
Wy I-orT) L2T

(WWTI-IT'T) STT

syjuow 9 0} dn xopuy

s1eak 7 03 dn xopuj

(ID %S6) 4H (ID %S6) ¥H (ID %S6) ¥H (1D %S6) ¥H (ID %S6) ¥H (ID %S6) YH (ID %S6) ¥H (1D %S6) ¥H
pasnlpy apnIy pasnlpy apniry pasnlpy apniy paisnlpy apniry
(V90N) sruessaadapniuy (DSON) seanepas/sonoudAy (4SON) sonAjorxuy (V90N/DSON/ASON)

uonesrpawt dOrdonyoyossd Auy

s1edkz 03 dn xopul woj sasA[eue pasnlpe 10J 8L 1T = U pue SIsA[eur

9PNID 10 STENPIAIPUI 9T9TT = U ‘IdOUED Y)IM PISOUTEIP SJUISIA[OPE JO SIAY)OW UT asn uotjedrpawt d1dorjoyaAsd Jo SII o) sajewnse (YH) onel prezey pajsnfpe pueopnr) € ATIV.L



4349
-WILEY

ICIne

Cancer Med

WIKMAN ET AL.

(senunuo))

(ZE'1-16'0) OT'T
(IT'1-15°0) 6L°0

QIOURIRJY

(0S°1-96°0) 0T'T
(9v'1-86°0) 0T'T
ERISERCIC) |

(0T 1-LL0) 26'0
(66'0-69°0) £8°0
QOURIYY

(€£€°1-89°0) S6°0
(T€'1-69°0) $6°0

QOURIRJY

(LTT-650) 98°0

(P9 1-€8°0) 9T'T
(TO'T-€S°0) €£°0
(S0°'1-€9°0) T8°0

(0T°'T-25°0) 9L°0

(0L 1-98°0) TT'T
(#0'T-55°0) 9L°0
(80°T-59°0) ¥8°0

(2€°'1-88°0) SO'T
(09°T-2L°0) LO'T

QIURIR]Y

(£T°1-08°0) 66°0
(90°T-2L°0) L8O
QOURIRJY

(8€'1-S6'0) #T'T
(LE'T-96'0)ST'T
QOURIJY

(TIS'T-8L°0) 60'T
(60'T-LS0) 6L°0

QJURIR]Y

(€€ 1-¥9°0) 26'0

(SS'T-LL0)OT'T
(SL'T-00'T) TE'T
(09'T-€0'T) ST'T

(8€'1-89°0) L6°0

(€S°1-LL0)80'T
(EL'T1-6670) TE'T
(65'T-20°T) LTI

(65'1-86°0) ¥T'T
(S0'Z-6L0) LTT

ERlICACICN |

(80'T-29°0) 28°0
(LT1-8L°0) 66°0
ERISERCIC) |

(92°'1-6L°0) 00'T
(I€'1-€8°0) ¥O'T
ERENEIEN |

(£€°1-65°0) 68°0
(ZT1-55°0) 28°0

CRlICACICN |

(S9°2-¥0'T) 99°'T

(68°'1-06°0) 0E'T
(STT-OT'T) LS'T
(88'T-0T'T) v+'T

(S£°7-€6°0) 8¥'T

(z8'1-1L8°0)9T'T
(8T'T-L0'T) €S°'T
(€8°'T-20°T) OV'T

(90°'T-08°0) 260
(6€°T-6L°0) SO'T

QIOURIRJY

(STT-16'0) LO'T
(9T°1-£8°0) 00'T
QIUIRJY

(10°'T-LL"0) 88°0
(80°'T-+8°0) S6°0
QOURIYY

(8%'1-06°0) 9T'T
(€TT-9L°0) L6'0

QJOURIR]JY

(TT°'1-SL°0) 96°0

(6£°1-18°0) 90'T
(€T°1-18°0) 00'T
(02°'1-98°0) T0'T

(0T'1-69°0) L80

(V' 1-¥8°0) OT'T
(LT1-€8°0) €0'T
(¥T'1-88°0) SO'T

(ID %S6) ¥H (ID %S6) ¥H (ID %S6) ¥H (ID %S6) ¥H (ID %S6) ¥H (ID %S6) ¥H (ID %S6) YH (ID %S6) ¥H
pasnlpy apniy paisnfpy apnIy pasnlpy opniy pasnlpy apniy
(V90N) syuessaadapniuy (DSON) seanrepas/sonoudAy (4SON) sonAjorxuy (V90N/DSON

/dSO0N) uonyesrpawx drdoryoyassd Auy

swarqoxd
U3[eay [ejuSuW JO A10ISTH

B_y0
JIpION
uapams
g jo A13uno)d
19Y3tH
roddn
oIseq
uoneonpy
PaLLIEW JON
(19)MOPIM /PAOIOAIQ
paLLIR N
SNJe)s TeILIRIA
+0S
6v-0F
6€-0¢
advy
(s1eakg
0} dn xapur) sajerIeA0)
(T oum
Surnp uondrrosaid)
s1edkz 03 dn syjuow XI1§
(T owp Sunnp
uondrosaid ou)
s1eakz 03 dn syjuow XI1§
sypuow 9 03 dn Xopuy

s1eak 7 03 dn xopuj

s1eakz 0) dn xopul woj sasA[eue pasnlpe 10J €T°IT = U pue

SosATeu® 9pPNIO J0J S[ENPIATPUT GG TT = U ‘IOOUED 1M PISOUSEIP SJUIISI[OPE JO SISYIE] Ul asn uonedrpaw dordonoydAsd Jo JSTI o) Sajewnise (YH) O1jel pIezey pajsnlpe pueopni) + ATdV.L



4350 .
—I—Wl LEY_Cancer Medicine _

TABLE 4 (Continued)

Any psychotropic medication (N05B/

NO05C/NO06A)

Antidepressants (N06A)

Hypnotics/sedatives (N05C)

Anxiolytics (N05B)

Crude Adjusted Crude Adjusted Crude Adjusted

Adjusted

Crude

Reference Reference Reference

Reference

No previous mental

WIKMAN ET AL.

health problems

17.08
(14.57-20.03)

8.24 (6.81-9.96) 8.95 (7.69-10.42)

15.98
(14.29-17.88)

Previous mental

health problems

Note: Bold text indicates statistical significance.

to married mothers. With regards to antidepressants on
the other hand, divorced/widowed fathers had a lower
risk than married fathers. These findings contrast previ-
ous results where being divorced has been related to an
increased risk of mental health problems and higher use
of antidepressants in the general population.*® One inter-
pretation of this may be that divorced fathers’ psycholog-
ical distress rather is under-identified and under-treated
during the time of the child'’s cancer. Such line of reasoning
could also be related to findings showing that even though
women to a greater extent than men are prescribed antide-
pressant medication, men actually report clinical levels of
depression at a higher degree than women.* Thus, these
findings warrant further investigation in the context of
parents of children with cancer.

The type of cancer diagnostic group was not related
to psychotropic medication use aside for fathers, where
a higher risk of use of antidepressants was observed
among fathers of adolescents with solid and CNS tu-
mours compared with haematological malignancies.
These results are mainly in line with previous findings,"
and point to psychological factors overall being more
relevant in determining parental coping than external
factors such as treatment intensity, care burden and/or
prognosis. Furthermore, parents born in a non-Nordic
country were at increased risk of use of anxiolytics and
hypnotics/sedatives. Our study does not allow for a con-
clusion regarding if these findings are related to a higher
burden of mental health problems among non-Nordic
born parents, or to other mediating factors such as lower
access to other treatments, e.g. psychotherapy or coun-
selling, or language barriers, which has been suggested
in the previous literature.'? Lastly, for mothers and fa-
thers, previous mental health problems were strongly
related to increased risk of use of all groups of psycho-
tropic medication. This highlights the need to address
parents’ mental health history to identify individuals at
risk of maladaptive adjustment following the diagnosis
of cancer in their child.

4.1 | Strengths and limitations

A major strength of this study is the population-based
design and the use of high-quality register data with
complete nationwide coverage. A further strength is the
exclusion of parents of children who died as parents of
children in palliative care can be assumed to experience
higher levels of distress. In previous research, groups of
parents have often been mixed, resulting in estimates that
may be biased. A possible limitation is that the matching
was made on the adolescents, not directly on the parents.
Still, only a minimal difference between the groups was
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Mothers: Any psychotropic medication

— Parents of adolescents diagnosed with cancer

= - Parents of cancer-free adolescents

Cumulative risk (%)

Mothers: Anxiolytics

— Parents of adolescents diagnosed with cancer

= - Parents of cancer-free adolescents

Cumulative risk (%)

Cumulative risk (%)
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Mothers: Hypnotics and sedatives Mothers: Antidepressants

— Parents of adolescents diagnosed with cancer — Parents of adolescents diagnosed with cancer

= - Parents of cancer-free adolescents = - Parents of cancer-free adolescents

Cumulative risk (%)

Index 6 months 1 year

Time since index

1.5 years

2 years

Fathers: Any psychotropic medication

— Parents of adolescents diagnosed with cancer

= - Parents of cancer-free adolescents

6 months 15 years 2 years

¥
Time since index
Fathers: Anxiolytics

— Parents of adolescents diagnosed with cancer

= - Parents of cancer-free adolescents

Cumulative risk (%)
Cumulative risk (%)

Cumulative risk (%)

6 months 15 years 2years. Index 6 months

15 years

2 years

I r
Time since index Time since index

Fathers: Hypnotics and sedatives Fathers: Antidepressants

— Parents of adolescents diagnosed with cancer — Parents of adolescents diagnosed with cancer

= - Parents of cancer-free adolescents = - Parents of cancer-free adolescents

Cumulative risk (%)

Index 6 months 15 years 2 years 6 months 15 years 2 years

al 1
Time since index Time since index

6 months 15 years 2 years Index 6 months 1.5 years 2years

r year
Time since index Time since index

FIGURE 2 Cumulative risks of psychotropic medication use in parents of adolescents with cancer and in parents of cancer-free
adolescents. The index is set to 2weeks before the date of diagnosis. Cumulative risk is defined as 1, the Kaplan-Meier product limit

estimator

identified and as the statistical models were adjusted for
background demographic variables, we believe that the
results are accurate. Further, due to the prerequisites of
the registry data available, we only had information about
the formal caregivers of the adolescents, rather than if par-
ents were currently living together with their child. This is
a limitation that should be taken into consideration when
interpreting the results since there will likely have been
parents not living with the child during the cancer treat-
ment included in the sample. Also, using the prescribed
psychotropic medication as an indicator of psychologi-
cal distress should be discussed. This outcome is unique
as it is not prone to non-participation bias during study
recruitment, loss to follow-up, or reporting bias on men-
tal health. Still, the specific condition for which the par-
ents were prescribed the drug is unknown, even though
the most common indications for use are well described.
Also, we used the “first prescription’ of a drug as an in-
dicator of psychotropic medication use in this study. We
can thereby not draw conclusions regarding the actual in-
take of the drugs. This should be taken into consideration
when interpreting the results. Further, risk of bias lies at
the level of the physician conducting the assessments of
the severity of the symptoms. The threshold for prescrib-
ing a psychotropic drug may be lowered when meeting a
parent who has a child recently diagnosed with cancer. In
that case, the results may lead to an overestimation of the
severity of the symptoms. Future studies are encouraged

to examine the prescription behaviour among physicians
treating these parents to clarify the issues further. Lastly,
it is important to note that the study design and the analy-
ses carried out do not allow for causal conclusions and the
results regarding the risk factors must therefore be inter-
preted with caution.

5 | CONCLUSION

Results from the present study show that mothers and
fathers of adolescents diagnosed with cancer are at in-
creased risk of use of anxiolytics and hypnotics/seda-
tives during the acute post-diagnostic phase, pointing to
clinical levels of anxiety and sleep disturbances. From 6
months after the diagnosis, however, no increased risk of
prescription of these types of medications was seen, aside
from the group of fathers who had had an early prescrip-
tion where an increased risk of use of anxiolytics remained
up to 2years after the cancer diagnosis. Furthermore, the
risk of use of antidepressant medication increased among
mothers over time implying mothers are at risk of experi-
encing depressive symptoms in the longer term. Findings
also show that parents with previous mental health prob-
lems are at high risk of use of both anxiolytics, hypnotics/
sedatives and antidepressants, which also should be ac-
knowledged to allow for early detection and treatment of
particularly vulnerable parents.
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