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A bstract v

Childhood epilepsy is an important, largely unrecognised public health problem with 

pervasive economic and psychosocial impact in developing countries. Controversy over 

the side-effects of phenobarbitone, the challenges of case-finding for a stigmatising 

disorder, attrition from treatment, and lack of meaningful evaluation are major obstacles 

to achieving control. This study assessed the acceptability and relative efficacy of 

phenobarbitone in rural India and evaluated the effectiveness of an intervention within a 

community-based rehabilitation programme, using broad measures of outcome.

A population of 117,000 in rural West Bengal was screened for childhood epilepsy, by 

key informant and survey methods, compared for cost, sensitivity and acceptability. 

Efficacy and side effects of phenobarbitone and phenytoin were compared in a 

randomised controlled trial of 94 untreated children. Parental adjustment, behavioural 

problems and social integration were blindly assessed at 12 months. Reasons for dropout 

were investigated.

The survey was four times more sensitive but less acceptable to the community. There was 

no evidence of a difference in efficacy between phenobarbitone and phenytoin (hazard 

ratio 0.97; 95% Cl: 0.32-2.78). There was no evidence of excess behavioural problems 

with phenobarbitone in parental reports (p=0.72), or by objective rating (odds ratio 0.51; 

95% Cl: 0.16-1.60). Social integration was greatly impaired at baseline (p<0.01), 

intervention was associated with improvements, especially for girls. Parental adjustment 

was independently associated with low severity of impairment (p=0.01). Both child 

behavioural problems (p=0.03) and parental adjustment (p=0.06) were independently 

predicted by maternal satisfaction with social support. Ascertainment cost $8-$ 11 per case, 

and programme costs were $1 per child per month. Access and symptom resolution 

accounted for half the dropouts.

Phenobarbitone is an acceptable first-line dmg for childhood epilepsy in India. 

Ascertainment by key informants is more appropriate in community-based rehabilitation, 

itself an appropriate framework for intervention which resulted in important psychosocial 

changes, and at feasible cost.
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C hapter 1. Introduction

This thesis addresses the question of how 1.5 million children with epilepsy in rural India 

can be helped to better health and brighter futures. The sociocultural context, the 

problems of economic transition, and the pluralist health system are typical of many 

developing countries, making this research widely generalisable.

This first chapter introduces childhood epilepsy as a public health problem in developing 

countries and outlines the World Health Organisation’s strategy for its control. The issue 

of case-finding, and the structure of relevant health services in India are briefly 

summarised and the reasons why community-based rehabilitation might be an appropriate 

framework for intervention in childhood epilepsy are discussed.

1.1 Public Health Perspective

Epilepsy is a symptom of brain disorder, a heterogeneous group of syndromes including 

the pure epilepsies and those disorders such as cerebral palsy, mental retardation and 

inherited conditions in which epilepsy is a feature. Its spectrum of severity varies from 

mild in benign syndromes, to severe when additional impairments are present, or in the 

30% of cases in which long term remission does not occur.

Most epilepsies begin in childhood, with the highest incidence rates, in Western countries, 

in the first year of life(l). Infantile epileptic syndromes are usually severe and 

symptomatic of other brain disorders(2). It is likely that the high mortality known to be 

associated with infantile syndromes reduce their prevalence in developing countries and 

explain the difference in age specific prevalence ratios between Western and developing 

countries, although this is unproven. It might therefore be expected that the spectrum of 

epilepsy seen in developing countries is less severe and generally of better prognosis than 

in Western countries.

The aetiology of 70% of epilepsy is unknown, as is the reason why the incidence of 

epilepsy is at least twice as high in developing countries as in the West, where it seems to



be declining(3). It has been speculated that the higher incidence of infectious disease, 

head injuries and deficiencies in obstetric care might be responsible for the international 

differences in incidence(4, 5). The known (30%) causes such as infectious diseases and 

traffic accidents are broadly related to economic development and hard to influence by 

selective measures such as campaigns for immunisation and wearing motorcycle helmets.

Epilepsy can have a pervasive impact on psychosocial function partly due to neurological 

dysfunction and partly as a result of prejudicial societal attitudes. Hence opportunities for 

schooling, social interaction and consequent employment can be limited from an early 

age. Children with the most severely disabling epilepsy often have chronic seizures and 

the cost of long term treatment for a family in a developing country can be prohibitive. 

The indirect cost can also be high, for example in lost earnings for both child and parent, 

and the extra burden of care, usually borne by women.

There are 50-60 million people with epilepsy worldwide, 75% of whom live in developing 

countries where an estimated 70-94% are untreated at any given time(6, 7). Its low public 

health profile to date has been attributed to intermittent manifestation, social stigma and 

under-reporting; insufficient understanding of the condition at public and policy making 

levels; and excessive emphasis in health planning on diseases with high mortality to the 

neglect of morbidity(8).

In recognition of the global public health burden(9), in June 1997, the Global Campaign 

Against Epilepsy was launched jointly by WHO with the International League Against 

Epilepsy and the International Bureau for Epilepsy, representing the scientific and patient 

communities respectively. The campaign had the aim of bringing epilepsy into focus as a 

health priority for governments and policy makers, to improve services and to bring about 

the social acceptance of people with epilepsy(lO).

1.2 Ascertainment

Finding people with epilepsy and disabilities has been a controversial issue in developing 

countries with many previous studies of epilepsy ascertainment focussing on estimating



prevalence. Two common methods of ascertainment are the use of Key Informants (KI), 

and the house to house survey. KIs are people selected to have a good knowledge of the 

local community and its inhabitants. KIs, for example, dais (midwives), anganwadi 

(nursery) workers, teachers, village elders and local practitioners, have been used 

extensively in developing countries for qualitative studies and rapid community health 

assessments of disease prevalence and health perceptions(ll, 12). In the rural Indian 

district where the present study took place, this method has been successfully used by 

disability workers over eight years to identify 240 children with disabilities(13).

The major criticism of the KI method has been lack of sensitivity. In Jamaica, health 

workers and teachers were trained to identify and refer children with disability (including 

epilepsy), but very few were referred, and sensitivity was less than 12% because of low 

levels of health care staff and referral facilities, and difficulty in identifying mild 

impairments(14). A Kenyan prevalence study used health workers, teachers, government 

workers, village elders, youth leaders and people with epilepsy themselves as informants. 

The sensitivity of KI was five times less than by random cluster sample survey, (a method 

whereby a single individual is randomly selected and a certain number of people adjacent 

to this individual are also sampled), although 241 cases were identified from a population 

of 66,153, and the KI method was four times cheaper than the survey(15, 16).

The two stage survey is often the preferred method for community ascertainment of 

generalised tonic-clonic seizures in developing countries and several questionnaires exist 

for their detection(17, 18). Surveys are expensive in terms of money, time, opportunity 

cost, planning and supervision. The Kenyan study calculated the cost of locating one case 

was US $37.70 by random cluster survey sampling, and US $5.50 by KI(16). A 

commercially funded epilepsy study in Ecuador employed 90 screeners, 11 rural doctors, 

12 neurologists and an international panel of experts, altogether employing 275 people to 

screen a population of 75,000. This was clearly a very expensive undertaking which took 

over three years from planning to data collection and would be an impractical model to 

replicate in other developing countries(19). Population surveys in developing countries 

have been criticised as a culturally alien method, treating the community as passive



participants, for inaccuracy, and for sometimes arousing unrealisable material 

expectations(20).

Many epidemiological studies of epilepsy in developing countries have employed 

expensive and time-consuming techniques of case-finding detached from public health 

context, for example without due consideration to feasibility or clinical purpose. Within a 

primary health care context, the process of ascertainment should ideally include an 

opportunity for raising awareness and stimulating community involvement in health 

programmes. Appropriate ascertainment methods should be cheap, not require a large 

number of trained professionals, and involve the community in a constructive manner 

towards reaching broader, long term goals for people with epilepsy.

1.3 Drug Treatment and  WHO Control initiatives

The WHO and other international experts have, since 1975, made a series of 

recommendations for the control of epilepsy in developing countries, and these have 

embraced three main service principles: i) decentralisation away from large cities, ii) 

integration into general health services and multiagency (eg welfare and development) 

collaboration, and iii) partnerships with non-governmental organisations to promote 

public understanding and extend coverage(6, 21-25).

Drug treatment for epilepsy has been available for over a hundred years in Western 

countries. There is however, no evidence that AEDs reduce mortality or hasten eventual 

remission, and neither has the absolute efficacy of any AED been demonstrated in a 

placebo-controlled clinical trial. Newer, ever more expensive AEDs are being marketed 

each year, but are not affordable by the majority of the world’s poor. A key component 

of WHO control strategy was the use of phenobarbitone as a first line antiepileptic 

drug(25). It has the advantage of being very cheap, widely available and effective against 

many seizure types. It has been used in most studies of epilepsy treatment in developing 

countries without adverse comment(26-32). However, its use has been widely criticised 

because of reported side effects in Western studies. This controversy is discussed in 

chapter 2.1.



The continuous supply of phenobarbitone is problematic in Indian PHCs and public 

hospitals, although it is the mostly widely prescribed drug for epilepsy(33). In practice, 

this is not simply due to lack of government expenditure on drugs(34, 35) but also 

unsuitable storage conditions and misappropriation(36). Bureaucracy and lack of 

motivation on the part of public employees has also been implicated as a contributing 

factor(37). The result is that PHC doctors prescribe antiepileptic drugs (not necessarily 

first-line, eg an expensive combination of Sodium Valproate, costing 15-20 times 

more(38), plus a vitamin tonic) to be purchased from an outside pharmacy. Alternatively 

they will refer to a specialist centre where a doctor may order an expensive set of 

investigations. Either action is unsustainable on economic grounds and results in high 

rates of dropout from medical follow-up. Paradoxically the poor come to expect 

expensive treatments from a good quality medical practice and blame themselves for not 

being able to afford them.

1.4 Health Services In India

1.4.1 Public an d  Private Sectors

The stmcture and pattern of health service delivery in India, with hospitals in big cities 

and few curative or preventive facilities in the rest of the country, has been essentially 

unchanged since the colonial period(39). Over 80% of general practice care and 50% of 

hospital care is provided by the private sector(40). Urban-rural disparity further restricts 

access of the poor to health services. In 1991, only 20% of hospital beds were in rural 

areas, or 20 beds per 100,000 population (cf 238 per 100,000 in urban areas), although 

over 70% of the population live in these areas.

To improve rural access to health care, India has been setting up primary health centres 

(PHCs); the target of one PHC per 30,000 population has been reached in all but a few 

states. However, this has not had the expected impact on health care: PHCs are grossly 

underutilised because they are inadequately provided with staff, medicines, transport, 

equipment etc, and because the dominant focus of the PHC health programme is on 

completing family planning targets(40).



The rural population therefore either crowd district hospitals, or private practitioners or 

private hospitals in cities, or more often they use locally available private practitioners who 

are mostly qualified in non-allopathic systems or run a practice without any 

qualifications. The 1981 census, for instance, showed that as many as 59% of non- 

allopathic doctors worked in rural areas, compared with 27% of allopathic doctors who 

were mostly in government service. A study in Uttar Pradesh estimated that of 187,000 

rural private practitioners in the state in 1990, only 38% had any formal qualifications in 

any system of medicine(41).

1.4.2 The NGO Sector

The area of work in which many non-governmental organisations (NGOs) are involved is 

broadly known as the development sector which includes welfare programmes in health, 

education, nutrition, family planning, water supply and housing sectors; agriculture 

related and employment programmes. The quality of health care services at NGOs 

compared to PHCs is superior in terms of personnel, training of health workers at village 

level, physical size and facilities, adequate and regular supply of drugs(37). To a large 

extent, the programmes adopted by NGOs in rural areas are run in collaboration with the 

government’s rural development and social service sectors and, in recent years, they have 

been doing work which the government has been unable to fulfil in Five Year Plans(42).

1.4.3 Utilisation of Heoith Services by People with Epilepsy

National Disease Control Programmes - Mental Health

In general, mental health services are available only in cities, or in the rural catchment 

areas of specialist postgraduate hospitals such as National Institute for Mental Health and 

Neurosciences (NIMHANS), Bangalore, Postgraduate Institute for Medical Education and 

Research (PGIMER), Chandigarh, and Sree Chitra Hospital, Madras.

Integrated Child Development Scheme

In 1976, a programme was set up which integrated nutritional, health, and educational 

services for children, mothers, and pregnant women, later extended to all states(43). A



project to integrate mental health services for children with mental handicap and epilepsy 

into the ICDS progranune was reported from Andhra Pradesh(44). Anganwadi (nursery) 

workers were trained, in a community of 100,000 people, to identify children with 

developmental problems and epilepsy. In total, 172 children with epilepsy were treated 

(above expected prevalence figures suggesting many children with non-epileptic disorders 

were included), 100% of whom reportedly had a beneficial outcome(45). The study 

concluded that using anganwadi workers was an effective means of providing services for 

children with developmental disabilities. However no details were provided on the training, 

detection, aims, management or outcome assessment of these children, so these 

conclusions must be judged unsubstantiated.

1.4.4 Default an d  Dropping Out of Treatment

The medical treatment of epilepsy can last a few years, or sometimes be lifelong. Staying 

in a treatment programme is therefore a usual condition for attaining seizure control. 

Defaulting (intervals without treatment) and dropping out of treatment are common 

experiences in epilepsy services in developing countries, and indeed in other chronic 

disease treatment programmes. For example, in a study of follow-up of a WHO pilot rural 

mental health care project in Haryana, 51% of 259 patients registered in 1984 did not 

return after the first visit, and only 16% were still attending after one year(46).

In a rural mental health care programme in Karnataka run from a tertiary neurosciences 

centre in Bangalore (NIMHANS), 39% of patients with epilepsy were reported to have 

continued treatment over 3 years, whilst 25% stopped coming despite frequent 

seizures(46). In a follow-up study at the same centres, 22% of 1292 patients did not 

reattend after their first consultation. The authors cited three other Indian studies of 

epilepsy follow-up in which 50%, 41% and 61% of patients with epilepsy dropped out 

after their first contact. A Bombay teaching hospital outpatient clinic has reported even 

lower follow-up: 11% of children with epilepsy after two years(47).

Experience in other developing countries has been similar. For example in a Kenyan 

project of three urban and rural clinics, the one yearly attendance rate was 64.5%, whilst



in Malawi, it was 68% after six months(28, 48). Retention was better in epilepsy research 

projects in Ecuador (72% at one year) and Kenya (73% at one year)(27, 49), although the 

latter dropped when lay health workers, who visited patients at home, left the programme.

National Disease Control Programmes for both TB and leprosy in India are also 

characterised by high rates of attrition in follow-up. For example, 60% of patients at a TB 

outpatients clinic had dropped out of treatment in rural north India(50) and 82% of 

children did not complete treatment for TB at CINI in West Bengal(51).

Attrition in epilepsy follow-up has been attributed to side effects, the failure to achieve 

quick cure, lack of efficacy, the difficulties of communicating the need for long-term 

treatment, and “ignorance and lack of sophistication” (8, 52-54). However, no systematic 

evidence supports these views and it is likely that the phenomenon of dropping out is a 

consequence of complicated social, economic and health related reasons.

Access is obviously a possible factor. For example, 30% of patients at the NIMHANS 

clinics lived over 20 kms from the centre, whilst the mean travel distance to the Sree Chitra 

centre was 127km(55, 56). Follow-up at a tertiary centre by postal questionnaires, 

substituting for personal attendance, resulted in a mean annual saving of travel and lost 

earnings in Kerala of Rs 750 per year, equivalent to a month’s salary(56). However, there 

is no evidence that this approach was clinically effective.

The perceived benefit of attending should outweigh the costs to the patient, but at the 

Raipur Rani clinic, drugs were not prescribed at the first visit, and this may have been a 

disincentive to retuming(54). It was notable that 14% of patients at NIMHANS rural 

centres stopped coming when they had been in remission for a year(46). A similar 

finding has been reported from outpatient paediatric TB(57) and leprosy clinics(58) 

which suggest that less severe cases, or those whose symptoms have resolved, are more 

likely to drop out.

Patients and their families make seemingly complex decisions about consulting for 

epilepsy in India where a multitude of medical systems operate in the remotest village.



For example, 75% of patients in Kerala were collecting AEDs from private pharmacies 

even though all lived within 5km of a PHC(59). PHCs were also not popular in 

Rajasthan(60) where most people with epilepsy consulted both traditional and allopathic 

healers simultaneously(60). The type of consultation was determined more by the 

reputation of the individual healer and the symptom than by socio-demographic factors 

or conceptual framework. This study and related Western studies of non-compliance and 

health belief models emphasise the importance of the doctor-patient interaction in 

influencing compliance with prescribed therapy(61, 62).

Successful attempts to reduce high levels of default in leprosy and TB programmes have 

included shortening treatment regimens and prolonging intervals between clinic 

appointments(63), direct supervision by a local health worker at the patient’s home(64), 

and a means-related deposit given by the patient at the beginning of treatment, refundable 

at the end of the treatment course(65).

1.5 Community Based Rehabilitation and  Epilepsy

It has been estimated that over 75% of disabled children in rural India do not have access 

to any kind of rehabilitative services(66). On the other hand, India has some of the most 

highly qualified and competent rehabilitation professionals in the world, and the National 

Institutes which have been set up for various impairment categories are acknowledged 

“centres of excellence” .

CBR (Community Based Rehabilitation) is a strategy within community development for 

the rehabilitation, equalisation of opportunities and social integration of all people with 

disability(67). The advantages of a community-based approach over a centralised 

institution are that integration is facilitated, the home is emphasised, community and 

family resources are mobilised, and by demystifying the components of rehabilitation, 

non-professionals can reach many people(68). The aims of CBR vary according to the 

programme studied. However, Thorbum(69) has proposed that the core aims of 

intervention for children should include provision of appropriate technologies; training of 

family members; formation of parent groups; involvement of local people; and
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development of public policy. Other programme activities have included: helping an 

existing community organisation develop activities to improve the welfare of people with 

disabilities; detecting disabilities; and supporting income generation(70).

The concept of CBR has gained acceptance as the ideal, most cost-effective and efficient 

approach to service delivery for disabled persons in developing countries including 

India(66). Institutions are also now attempting outreach work under the guise of “CBR” 

but have been criticised for tending to treat the child as a patient and not as a developing 

individual within a family and community(68), WHO has acknowledged the 

appropriateness of epilepsy being managed in the context of disability by the publication 

of the community health worker manual “Training Disabled People in the Community”, 

which includes a training package for a family member who has “fits”(71). Also, Werner 

includes a chapter on epilepsy in the widely used CBR reference book “Disabled Village 

Children”(72).

There are four good reasons for siting an epilepsy service in CBR. Firstly, some of the 

conditions that cause neurological disability also include epilepsy as part of their 

phenotype. Examples are cerebral palsy, severe mental retardation and the sequelae of 

infectious diseases. Obviously, a strong medical input is necessary which must remain low- 

cost to be sustained. The other side of the coin is that regular community follow-up could 

maximise the effectiveness of medical intervention. Secondly, 30% of children with 

epilepsy are severely disabled by their seizures in terms of their functional and 

educational capacities. Thirdly, epilepsy as a chronic disorder can affect 

neurodevelopment in subtle ways, leading to behavioural and cognitive problems. 

Uncontrolled seizures can lead to secondary brain damage and disability. Fourthly, 

epilepsy, like other forms of disability, is strongly associated with social prejudice, and 

efforts to overcome prejudice and economic disadvantage would be appropriate in an 

intervention against epilepsy in childhood. CBR programmes in India, especially of a 

social development type, are often centred around children. Since epilepsy usually starts 

in childhood, the social prognosis for children with epilepsy could be improved by an 

appropriate early intervention.
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There are also potential drawbacks to siting an epilepsy intervention in CBR, There is 

often an unfamiliarity for field workers in handling drugs. The unpredictable pattern of 

improvement and deterioration in seizures and neurological functioning might also 

present challenges to field workers’ interactions with families. Combining a clinic-based 

component and home-based component may cause tensions as well, especially in 

balancing the field worker’s and doctor’s roles. A disability focussed intervention may 

not be relevant to those children with relatively benign epilepsy syndromes who have little 

associated disability and whose families do not wish to be visited by disability workers. 

This raises as a corollary the question of whether epilepsy should be viewed as a disability 

in the context of CBR.

1.6 Summary

Epilepsy is an important public health problem in childhood, commoner in developing 

countries, with a significant and often long term psychosocial impact. The majority of 

causes are unknown and so primary prevention is difficult. Ascertainment of epilepsy has 

been studied for epidemiological purposes and the methods used have therefore not been 

appropriately evaluated in a treatment context.

The WHO proposals for epilepsy control in developing countries were for 

decentralisation, the use of non-specialists, integration of services into the general health 

service structure, and collaboration with other sectors to promote equal opportunities and 

social integration for people with epilepsy throughout childhood and later life. 

Controversy surrounding the WHO recommendation of phenobarbitone as a first-line 

dmg is one factor explaining the low proportion of people with epilepsy on treatment. A 

WHO pilot mral epilepsy project in India has not proven to be effective or sustainable.

The pattern of health services in India is unbalanced in favour of the urban population, 

and the private sector has come to dominate the market place in both primary and 

hospital care and these factors restrict access for the mral poor. The experience of 

hospital based and specialist mn mral mental health centres has been disappointing, with 

low uptake and very high levels of dropout from treatment. In addition, PHCs are
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unpopular with most users and the supply of AEDs to PHCs is also erratic for various 

logistical reasons.

Community-based rehabilitation is already a recognised setting for the management of 

epilepsy and is, in principle, an ideal vehicle for epilepsy services in developing countries, 

with its emphasis on social integration, personal resource building, family process, and 

orientation towards economic development, independence and multisectoral collaboration 

which seem to match the needs of people with epilepsy.



C hapter 2. Literature Review

This chapter is separated into two sections addressing the main research areas, the first is a 

systematic review of the efficacy and toxicity of phenobarbitone for childhood seizure 

disorders, the second section is a conceptual and methodological review of outcome 

evaluation in interventions for childhood epilepsy. The chapter ends with a summary of 

research questions, and the aims and objectives of the study reported in this thesis.

2.1 Efficacy and  toxicity of phenobarbitone

2.1.2 introduction

In 1912, phenobarbitone became one of the very first agents used against epilepsy(S) and 

remains today the most widely used antiepileptic drug in the world. Following reports of 

adverse behavioural effects in children with febrile convulsions in the 1970s, its use has 

become controversial in childhood epilepsy. Whilst newer drugs have taken its place in 

Western practice, low cost and wide availability mean that phenobarbitone remains first 

line treatment in developing countries. Although criticised as a policy choice(73, 74), the 

case against phenobarbitone is far from proven. Early studies were methodologically 

flawed, and clinical experience in developing countries is mostly favourable(28, 38). 

Opponents have not considered realistic treatment alternatives (discussed in chapter 1), 

nor the multifactorial origin of behavioural problems and the influence of differing 

sociocultural context (discussed in chapter 2.2) . One author has suggested a comparative 

trial with phenytoin to settle the question of acceptability(75).

Two reviews of the cognitive and behavioural effects of phenobarbitone in childhood 

epilepsy and febrile convulsions in Western countries have outlined the methodological 

shortcomings of studies published up to 1989(76, 77). Conclusions have been biased by 

study design, for example in uncontrolled case series, because of inadequate sample size 

or inappropriate statistical methods(77). Designs have not taken into account the 

developmental and non-medical confounding factors which are associated with



behavioural problems in young children. Moreover, there have been some significant 

studies reported since these reviews(78, 79).

Reported side-effects in case series from Asia range from 30-58% of children treated with 

phenobarbitone(80-82). In a semi-randomised Indian placebo controlled trial of 

phenobarbitone for febrile convulsions, only five per cent developed intolerable 

behavioural side effects, by masked assessment(83). These differences illustrate the 

drawbacks of uncontrolled studies, and the influence of observer bias in open assessment.

There are several theoretical considerations in assessing efficacy and side-effects in a rural 

Indian setting. Malnutrition, through low protein binding or folic acid deficiency, might 

alter phenobarbitone metabolism(24, 75) although there is no convincing evidence for a 

clinically significant interaction(38, 82). Cultural factors might prevent the reporting of 

adverse effects, because doctors often have an unimpeachable social status, inhibiting 

patients from asking questions; conversely doctors may have lower expectations of 

behaviour and education for children in poor, rural communities and adjust their 

appraisal of side effects accordingly. However, the results of the above studies do not 

support these theories. Irregular health service utilisation (associated with seasonal 

income), simultaneous consultation with practitioners of other health systems, and the 

practice of self-medication, might also result in intermittent or inadequate medication, 

with expected reduction in both effectiveness and side-effects.

The following literature review aims to evaluate the relative efficacy of phenobarbitone in 

childhood seizure disorders, and the evidence for a higher incidence of unacceptable side 

effects compared with other antiepileptic drugs. In conjunction with the discussion of the 

outcomes (chapter 2.2), and the overall background to the study (described in chapter 1), 

it provides the justification for the clinical trial reported later in this thesis.

2.1.3 Method

Randomised controlled trials have been chosen as the basis for this review because 

observational studies are limited by bias and uncontrolled confounding factors. The same
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rationale has been applied by the Cochrane Database of Systematic Reviews, with which 

this review shares its methodology. Clinical trials of phenobarbitone for childhood 

epilepsy or febrile convulsions were identified by the Cochrane search strategy(84). These 

trials were systematically assessed on criteria of design and reporting quality (meeting or 

not meeting criteria, or unclear). Criterion referenced assessment is commonplace in 

meta-analysis and systematic reviews(85).

Selection criteria

All randomised controlled comparisons of antiepileptic drugs involving phenobarbitone 

continuous (maintenance) oral monotherapy versus placebo, nil treatment or other active 

drugs. Quasi-randomised studies, eg treatment assigned on the basis of day of admission, 

were excluded, because of the possibility of selection bias. Subjects had to include young 

people or children, as defined by the authors, with clinically diagnosed generalised tonic- 

clonic or partial epilepsy or febrile convulsions.

Search strategy

Papers were identified through the Cochrane Epilepsy Group Register of Clinical Trials in 

Epilepsy; the Cochrane Library; computer database search of MEDLINE, EMBASE, 

SCISEARCH, PSYCHLIT between 1969-1997, in all languages, using strategies and 

keywords developed by the Cochrane Epilepsy Group (Chadwick, personal 

communication, March 1997); review articles; chapters in books; citation search; 

reference lists of all papers identified by the search; lastly, certain authors were 

approached for knowledge of unpublished trials. Abstracts of potential studies were 

reviewed for inclusion. Data were extracted from published studies using the proforma in 

the tables below.

Quality criteria

Trials were judged according to the reporting of treatment assignment, blinding, follow- 

up completeness, and method of analysis. Similar criteria have been used in other 

systematic reviews, with the rationale that poorly designed or conducted clinical trials are 

open to bias, random error and confounding and therefore should be interpreted with 

caution.



2.1.4 Results

a) Childhood Epilepsy

Eight clinical trials were identified using the above strategy and all were included for 

review (table 1). Out of the eight, six were in Western countries, and two were from 

developing countries. Three trials used masked assessments, and none of these showed 

significant clinical differences in side-effects, although numbers were small; three trials 

did not use masked assessments: one claimed intolerable side-effects(78), another 

(Ozdirim et al) was too poorly designed and analysed to allow interpretation(86), and the 

third showed no difference in IQ testing at outcome to other treatment groups(87).

Neither of the developing country trials showed a significant difference in side-effects 

with phenobarbitone. No trial showed any difference in relative efficacy. All eight trials 

are described below.

Ozdirim et al investigated behavioural problems in children with newly diagnosed 

epilepsy. Sixty-three children were randomised to phenobarbitone, phenytoin or 

placebo(86). After three months, their scores on four standardised psychological tests and 

a custom made behaviour questionnaire were compared by analysis of variance. No 

details were given of randomisation procedure, nor baseline details to verify the efficacy 

of randomisation. Treatment and assessment were not blinded and the duration of follow- 

up was very short. The phenobarbitone group showed no improvement in one of three 

cognitive tests, and children in this group were also reported to have more behaviour 

problems. However, there were no differences in performance on other tests of adaptation 

and non-verbal performance. This one difference, which was not quantified, might have 

been the result of multiple significance testing. The behaviour rating scale was unvalidated 

and open to observer bias. The analysis did not allow for the effect of confounding 

variables such as age or sex. These flaws make the study results uninterpretable.

Young et al compared the behavioural side effects of phénobarbital and 

mephobarbital(88). They used a randomised, double-blind, crossover design with eight 

subjects over a period of three months. Behaviour was measured by the Conners Parent 

Rating Scale and the two groups compared by analysis of variance. No significant
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deterioration after treatment or difference of behaviour between treatments was 

demonstrated. However, with only eight children, assuming that 40% of phenobarbitone 

treated children developed behavioural side effects, the study had a mere 1 % power to 

demonstrate a risk ratio of 4.0.

Mitchell and Chavez compared the behaviour, cognition and seizure control of 33 non

retarded children with partial seizures randomised to either phénobarbital or 

carbamazepine(89). Cognitive performance was measured by standard psychological 

instruments but behaviour was assessed using an unvalidated, custom made instrument. 

Parents and the evaluating psychologist were blinded to treatment status. There was no 

significant difference in seizure control, and no difference in behaviour or cognitive 

function between the groups. However, only 19 children completed the 12 month trial 

and the power of the study to detect real differences was therefore quite low.

Vining et al compared the efficacy and side effects of phénobarbital and valproic acid in 

a double-blind crossover study of 21 children of normal intelligence with mild seizure 

disorders, treated for 6 months with each drug(90). Vigilance and attention were 

measured by a neuropsychological test battery, and behavioural problems assessed using 

the Conners Parent and Teacher Rating Scales(91). Parents and assessors were both blind 

to treatment status. Seven children dropped out, four reportedly because of behavioural 

problems on phénobarbital. Each arm lasted six months and was analysed, for completers 

only, by significance testing and analysis of variance between treatment groups. Both 

drugs were equally effective in seizure control.
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First Author Ozdirim(86) Young(88) Mitchell(89) Vining(90) Feksi(26) Placencia(27) de Silva(78) Chen(87)

Year of publication 1978 1986 1987 1987 1991 1993 1996 1996

Country Turkey USA USA USA Kenya Ecuador UK Taiwan

Type of trial Simple Crossover Crossover Crossover Simple Simple Simple Simple

Drug 1 PB PB PB PB PB PB PB PB

Drug 2 PHT MB CBZ SV CBZ CBZ PHT CBZ

Drug 3 Placebo SV; CBZ SV

Assignment

Method Unclear Unclear Balanced Unclear Number list Number list Cards Block

Concealment Unclear Yes Unclear Yes Unclear Unclear Yes Unclear

Baseline comparison No Yes Yes Yes Yes Yes Yes Yes

Blinding

Method Unclear No Unclear Yes No No No No

Subject aware Yes No No No Yes Yes Yes Yes

Clinician aware Yes No Yes Yes Yes Yes Yes Yes

Assessor aware Unclear No No No Yes Yes Yes Yes

Analysis blind Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear

Follow-up

Duration 3 mo 3 mo 12 mo 6mo/6mo 12mo 12mo 44 mo 12mo

Proportion followed up 100% 82% 73% 96%

Reasons for dropout No No Yes Yes Yes Yes Yes

Analysis

Primary outcome 5 tests Behaviour Behaviour Behaviour Seizure free Seizure free Recurrence IQ and EEG

Statistical method ANOVA ANOVA Sig tests Sig tests Sig tests Sig tests Cox model Sig test

Intention to treat No No No No Yes No

Sample size 63 8 33 21 302 192 167 76

Confidence intervals No No No No No No Yes No

Exact p values No Yes No No No Yes Yes

Caution with subgroups No No No No Yes Yes Yes No

Inferences

Efficacy - Same Same Same Same Same Same -

Side effects PB worse No diffce No diffce SV better No diffce No diffce PB worse PB same

Table 1. Clinical trials of phenobarbitone in childhood epilepsy
Abbreviations used: ANOVA-analysis of variance; Sig tests-significance tests; CBZ-carbamazepine; MB-mephobarbital; 

PB-phenobarbital; PHT-phenytoin; SV-sodium valproate



No differences in side-effects were noticed in routine clinical assessment but the authors 

noticed a tendency for better performance on testing with valproic acid. There were at 

least 17 tests of significance used to demonstrate differences on subscales of the Conners 

Scale and Wechsler Intelligence Scale for Children. However, there were no preset 

hypotheses concerning the subscales expected to be important, and differences in favour 

of valproic acid could have occurred by chance either as a result of multiple testing, or 

due to type I error owing to the small sample size. In any case, these differences were not 

supported by clinical report. This trial did not therefore show clinically meaningful 

differences in side-effects.

De Silva et al compared the efficacy of phenobarbitone, phenytoin, carbamazepine and 

sodium valproate in a randomised pragmatic trial of newly diagnosed childhood 

epilepsy(78). Both parents and physicians knew the identity of the drug after 

randomisation. There were no significant differences with regard to efficacy after three 

years of follow up, 73% achieving one year remission. Six of ten children randomised to 

phenobarbitone were withdrawn because of reported behavioural side effects. Only four 

children remained on phenobarbitone for the duration of the trial. A total of 15 (9%) of 

the original sample withdrew because of side effects. The strong possibility of observer 

bias limited conclusions about the possible excess of side-effects of phenobarbitone in 

this study.

A clinical trial of adults and children with epilepsy, using phenobarbitone and 

carbamazepine in Kenya, showed no difference in efficacy: 52-4% of subjects on either 

drug achieving seizure remission at one year and 65% experiencing an improvement in 

seizure control(15). In all, 302 subjects were randomised to either drug, and 82% 

completed follow-up over a year. There were similar numbers of withdrawals (26 vs 27) 

and unacceptable side effects reported to the clinic psychiatrist or visiting health worker 

(carbamazepine 8, phenobarbitone 5) in each group.

In Ecuador, a similar randomised design was used in a community epilepsy control 

programme(27). One hundred and ninety two adults and children were randomised to 

phenobarbitone or carbamazepine. After 12 months follow-up, 54% of the
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phenobarbitone group and 47% of the carbamazepine group achieved seizure freedom, 

and there was no difference in the proportions with reduced seizure frequency between 

the two groups (60% vs 68%). Side effects were monitored with a checklist throughout the 

study, only 5 subjects dropping out because of overt side effects. There were no 

differences in side effects (carbamazepine 53, phenobarbitone 50).

Chen et al compared cognitive function of newly diagnosed children with epilepsy 

randomised to phenobarbitone, sodium valproate or carbamazepine(87). Seventy six 

children, with no pre-existing behaviour problems, were followed up for 12 months 

measuring outcome with the Chinese version of the Wechsler Intelligence Scale for 

Children-Revised and Bender-Gestalt test, as well as neurophysiological performance in 

response to auditory tones. No differences were found in IQ testing at outcome between 

the groups, but children in the phenobarbitone group had longer latencies of 

electrophysiological response at 6 and 12 months, a finding of uncertain clinical 

significance.

b) Febrile convulsions

Sixteen trials were identified (table 2) of which five did not meet entry criteria (first 

authors: Thom, Heckmatt, Knudsen, Wallace, Mackintosh(92-96)). Five used masked 

assessments, of which four studied behavioural side-effects and showed no differences. 

One showed an important long term difference in cognition(79). Four of the six 

unmasked studies studied behavioural side-effects and two each showed a difference (97- 

99) or no difference(100, 101). The studies are described below.

Wolf et al compared a regimen of continuous phénobarbital with intermittent 

phénobarbital and no treatment in children with febrile seizures. The results for seizure 

recurrence, behavioural effects and cognitive function were reported separately and have 

had a considerable influence on subsequent clinical practice both regarding the use of 

phenobarbitone and prophylaxis of febrile convulsions(98, 102, 103). The main study 

randomised 355 çhildren into three groups and followed them up over a mean period of 

28 months. The design allowed children on no treatment to convert to the active treatment
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group. Seven of 106 (7%) in the continuous phénobarbital group had a seizure 

recurrence during one year of follow up compared to 20/249 (8%) in the intermittent and 

no treatment groups. After adjusting for duration of follow-up, this difference was 

reported to be significant although neither point estimate nor confidence intervals for this 

difference were given, and neither were durations of follow-up reported for each group.

The study also reported 46/109 (42%) of treated children developing behaviour problems 

compared to 21/120 (18%) in the no-treatment group(98). Sixteen per cent of those on 

continuous treatment dropped out early because of hyperactivity but no data were 

presented on the proportions in the other groups dropping out, so it was difficult to assess 

if dropout was related to treatment group. Behaviour was assessed only by parental report 

and neither parent nor physician was blind to treatment status. It was also notable that 

there was resistance from parents to accept continuous phénobarbital treatment, some 

refusing to enter that arm of the study because of knowledge of side effects. This 

obviously raises the question of bias in assessing outcome. Also, the effect of tablet 

administration alone on child behaviour was not adequately measured by the nil treatment 

group, and it was not clear whether results were presented for all subjects who had entered 

the trial or if only completers were studied. Interestingly, the only significant predictor of 

behaviour problems in both treatment arms was the existence of pre-existing behaviour 

problems.

In a subsequent study. Wolf et al compared cognitive function in 25 children completing 

the study on phenobarbitone to 25 not on treatment(103). It was not clear how these 

subjects had been selected from the larger group. There were no differences in IQ by the 

Wechsler Preschool Inventory (WPPSI) scale either just before stopping or three months 

after stopping therapy. However, the study had selected children who completed the trial, 

and these would be less likely to have neurobehavioural side effects, and more likely to 

come from well-motivated families, factors which would not have been revealed by 

baseline comparison and would have biased the results by diminishing differences 

between treatment and control groups. Also there was no baseline comparison of IQ, so it 

was possible that the groups were not comparable to begin with. In summary. Wolf et al’s 

studies were seriously affected by bias from not using an intention to treat analysis, by
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lack of blinding, by the absence of a placebo group, by not reporting follow-up in control 

groups, and by non-random selection of children for cognitive testing. Neither protection 

against recurrent febrile convulsions nor excessive serious behavioural effects of 

phenobarbitone can be concluded from these studies.

Camfield conducted a double-blind, placebo controlled comparison of phénobarbital and 

placebo for febrile convulsions(104). Follow-up was over 12 months with 70% of 65 

subjects completing that period. Outcome was assessed by parental report of behaviour 

and standardised psychologic testing. There were no physician or parent reported 

episodes of hyperactivity, and no significant differences in emotional state or cognitive 

function between the two groups at outcome. Subgroup analysis suggested a reduction in 

the memory subscale for children on phénobarbital and for a fall in comprehension 

between 8 month and 12 month testing but the confidence intervals for this reduction 

were not reported. A follow-up report(105) of 79 children showed that 5.1% of the 

phenobarbitone group had recurrence compared with 25% of those treated with placebo.

Ngwane and Bower compared the efficacy of phenobarbitone and sodium valproate for 

the prevention of simple febrile convulsions(106). Allocation of active treatments was 

randomised but a no treatment group was created by default through parental or 

physician refusal to enter the trial, introducing selection bias. Treatment status was 

double-blind over 12 months, with four drop-outs owing to side effects equally 

distributed between the treatment groups. Analysis was by chi-squared test between the 

three groups, showing a difference between active and no treatment, but no difference 

between the two active treatments. Since the control group was not randomly selected, and 

did not receive placebo treatment, it was not valid to conclude a preventive effect for 

either drug.
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First Author Woif(97) Wolf(98) Woif(103) Camfieid(104,105) Ngwane{106) Lee(107) Bacon(IOO) Bacon(108) Anthony(109) Garcia(IOI) Mamelle(IIO) McKiniay(99) Farwell(79) H irtz(lll)
Year of publication 1977 1978 1981 1980 1980 1981 1981 1981 1983 1984 1984 1989 1990 1993
Country USA USA USA Canada UK Singapore UK UK Australia Spain France UK USA USA
Type of trial Simple* Simple* Not trial Simple Non-random Simple Stratified Stratified Simple SImpie Simpie Simple Stratified
Drug 1 PB cont PB cont PB cont PB PB PB PB PB PB PB PB PB PB PB
Drug 2 PB Intmt PB Intmt Nil Placebo SV SV PHT PHT CBZ DZM SV SV Placebo Placebo
Drugs Nil Nil Nil Placebo Placebo Placebo DZM

A ss ig n m e n t
Method ID numbers ID numbers None Unclear Unclear Unclear Unclear Phamiacy Unclear Yes Unclear Yes Yes
Concealment No No - Unclear Yes Unclear Unclear Unclear Yes Unclear No Unclear Yes Yes
Baseline comparison Yes Yes No Unclear No No Yes Yes Yes Yes Yes Yes Yes Yes

B linding
Method No No n/a Yes Yes No No No No No Yes No
Subject aware Yes Yes No No Yes Yes Yes Yes No Yes No No
Clinician aware Yes Yes No No Yes Yes Yes Yes yes Yes No No
Assessor aware Yes Yes No No Yes Yes No Unclear Yes Yes No No
Analysis blind Unclear Unclear Unclear No Unclear Unclear Yes Unclear Unclear No Yes Yes

Follow -up
Duration 28 mo >18 mo 35 mo 12 mo 12 mo 12 mo 12 mo 12 mo 4.5 yrs 18 mo 21 mo 24 mo 24 mo 30 mo
Proportion followed up 73% ? retrosp 69% 94% 90% 39% 66% 56% 100% 95% 87% 80% 80%
Reasons for dropout PB gp only - - Yes No No Yes No - Yes No Yes Yes

A n a ly s is
Primary outcome Rec Side effects Wise Rec; Sfx Rec Rec Side effect Rec Rec Rec Rec Rec Rec; IQ Sleep
Statistical method ANCOVA Sig tests Sig tests Sig test Sig tests Sig tests Sig tests Sig tests Regression Sig tests Sig tests OR Cox GLM
Intention to treat No No No No Yes No No No No No No Yes Yes Yes
Sample size 355 395 50 65 64/3 101 161 138 72 100 73 151 217 217
Confidence intervals fvio No No No No No No No No No No Yes Yes No
Exact p values No Yes Yes No No No No No No No No No Yes Yes
Caution with subgroups No No No No No No Yes - Yes - Yes No Yes

In f e r e n c e s
Efficacy PB better PB>PBO PB=SV>nil SV>PB PB>PN=PBO PB>CBZ PB=DZM SV>PB>PBO Nil PB no
Behaviour PB worse No diffce No diffce No diffce No diffce No diffce
Cognition No diffce No diffce PB 4.10

Table 2. Clinical trials al phenobarbitone In febrile convulsions

* Abbreviations used: ANCOVA=analysis of covariance; CBZ=Carbainazepine; cont=continuous; Cox=Cox regression model; diffce=difference; GLM=general linear regression model; intmt=intermittent; mo=months; PB=phenobarbitone; PBO=placebo; 
PHT=Phenytoin; Rec=recurrence; Sfx=side effects; Sig tests=significance tests; SV=sodium valproate; WISC=Wecshler Intelligence Scale for Children-Revised



Bacon et al investigated the efficacy of phenobarbitone and phenytoin against 

placebo(108). Allocation was randomised but blinding failed. After 12 months, 69 of 207 

had dropped out but no information was given relating dropout and initial treatment 

allocation, introducing possible selection bias into the assessment of outcome. There were 

no differences in recurrence rates. However, the authors claimed a significant advantage in 

a subgroup of a subgroup: children under 14 months with adequate salivary levels of 

phenobarbitone. This type of subgroup analysis of compliers is neither convincing, nor 

does it have clinically useful implications. In a parallel study, the authors compared 

behavioural side-effects of 56 children in the three study groups and found no 

differences(lOO). However, they used an un validated questionnaire which might not have 

been sensitive enough to detect significant differences.

McKinlay and Newton compared the efficacy of phenobarbitone and sodium valproate 

for preventing recurrence in children at increased risk of recurrent febrile convulsions. 

Subjects were randomised to continuous treatments or intermittent rectal diazepam. One 

hundred and fifty one children were followed for an average of two years, 13% dropped 

out. The trial, which was analysed on an intention to treat basis, found no significant 

reduction in recurrence from any intervention, the odds ratio of effect for sodium 

valproate was 2.19 (95% Cl: 0.96-5.0) and for phenobarbitone was 1.36 (95% Cl: 0.55- 

3.34) relative to the diazepam group(99). Eight of 41 children had their phenobarbitone 

stopped by parents because of side effects, compared to three of 50 in the valproate 

group.

Newton performed a fixed-effect meta-analysis of British trials of AEDs for preventing 

recurrence of febrile convulsions(112). The pooled odds ratio demonstrated no 

significant protection from either phenobarbitone OR 0.8 (Cl 0.53-1.20) or sodium 

valproate OR 1.42 (Cl 0.85-2.36).

Lee and Melchior compared efficacy of phenobarbitone and sodium valproate after a first 

febrile seizure. A group of children whose parents refused treatment was selected as 

controls(lOT). The trial was not blinded, the primary outcome of seizure recurrence was 

examined at 12 months by comparing compliers only by chi-squared test, using one sided



p values. The authors concluded a beneficial effect for sodium valproate over the no 

treatment group, but this was not justified since compliers were being compared to a 

selected control group. They also concluded phenobarbitone to be ineffective in 

preventing recurrence and for sodium valproate to be significantly more effective. 

However, no confidence intervals were presented, and if the analysis was repeated using 

conventional two-sided p values and intention to treat data, then the difference between 

the two active treatments would not be significant.

Anthony and Hawke randomised children with recurrent febrile seizures to 

phenobarbitone or carbamazepine to study their relative efficacy(109). Almost half of 

their subjects were excluded from analysis because of loss to follow-up, low AED levels or 

side effects. The investigators were supposedly blind to the treatments although the 

treating clinician was not and the tablets were readily identifiable by parents. The method 

of assessing side effects was not given. With so many subjects lost to follow-up, and only 

analysing compliers, it was not possible to agree with the authors’ conclusion that 

phénobarbital was more effective than carbamazepine in preventing febrile convulsions. 

Neither was it valid to comment on side-effects when blinding was not effective.

Mamelle et al(llO) compared sodium valproate, phenobarbitone and placebo in 67 

subjects randomised to treatment for an average of 24 months. In all, there was one 

recurrence in the valproate group of 22 subjects (4.5%), 4/21 in the phenobarbitone 

group (19%) and 14/26 (35%) in the placebo group. Monitoring was by a doctor aware 

of treatment status, parents however, were unaware of the name of the medication. There 

were five children reported to have agitation on phenobarbitone, and no side effects with 

either valproate or placebo were reported. The relation of side effects to dropout was 

unknown, there being one in the valproate and placebo group, two in the phenobarbitone 

group.

Garcia et al conducted a study similar in design to that of McKinlay, comparing 

continuous phenobarbitone with intermittent rectal diazepam(lOl). One hundred 

children, randomised to either treatment, were followed up over 18 months for seizure 

recurrence and side effects. Ten per cent of the phenobarbitone treated children had a
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recurrence compared with 8% of the diazepam group. Side effects were similar, three 

(6%) poorly tolerating phenobarbitone because of hyperactivity (necessitating change to 

sodium valproate) compared to five (10%) with drowsiness in the diazepam group.

Farwell et al conducted a large randomised, placebo controlled, double-blind study of 

phénobarbital for febrile seizures. Eighty per cent of 217 subjects completed two year 

follow up. The primary outcomes were seizure recurrence and IQ assessment by the 

Stanford-Binet scale. Cox multiple regression was used, controlling for baseline variables, 

and using intention to treat analysis, and this showed an eight point deficit on the 

Stanford-Binet scale after two years of treatment, a deficit persisting for six months after 

discontinuation of therapy(79). There was no significant decrease in the rate of febrile 

seizures on treatment compared to placebo. Parents of children on phénobarbital reported 

more behavioural problems in the first six weeks, but there were no differences compared 

to the placebo group after two years. A small difference might have been diluted by 

crossover of 25% of the placebo group to phenobarbitone by the end of the study.

Hirtz et al investigated sleep disturbance in a double blind, randomised, placebo 

controlled, crossover study of phenobarbitone versus placebo(l 11). They demonstrated 

no increase in sleep disturbance in toddlers treated with phenobarbitone for the 

prevention of febrile seizures, except in those infants who had exhibited sleep 

disturbances at the start of treatment. The authors suggested an interaction between 

phenobarbitone treatment and an intrinsic vulnerability for behavioural (sleep) 

disturbance.

2.1.5 Discussion

Many clinical trials of childhood epilepsy and febrile convulsions have suffered from 

poor design and statistical methods. Small sample size and multiple significance testing 

may have resulted in missed or false associations, respectively. Control groups receiving 

no treatment introduced bias because of the absence of the placebo effect, exaggerating 

treatment and side-effects. Inadequate randomisation, and the absence of blinding also 

made selection and observer bias a distinct possibility, leading to the same. Significant
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rates of loss to follow-up and the inability to demonstrate lack of bias in these losses 

relative to randomisation group, further reduced the validity of results. Lastly, the analysis 

of compliers invalidates the generalisability of findings to the general population and 

misses the whole point of randomising to eliminate confounding from other factors 

related to staying in treatment(l 13).

Overall, masked studies of childhood epilepsy have shown no significant differences in 

behavioural or cognitive side effects for phenobarbitone compared with other AEDs. This 

is in contrast to the excess of side effects in studies that are open to observer bias. No 

study has shown a difference in antiepileptic efficacy, either in Western or developing 

countries, yet absolute efficacy has not been proven. The proportion of side effects 

leading to dropout from treatment has perhaps been lower in developing country studies, 

although this might be due to the mixture of adult and child subjects.

As with childhood epilepsy, well designed studies of febrile convulsions have not shown 

any excess of behavioural or sleep disturbances in children treated with phenobarbitone 

compared with other AEDs, but a significant reduction in learning ability has been 

conclusively demonstrated in a US study. There is conflicting evidence about absolute 

efficacy in preventing febrile convulsions which might be explained by differences in 

compliance and dosage between study populations.

2.1.6 Summary an d  Conclusions

The early studies of Wolf and colleagues led to widespread concern about the use of 

phenobarbitone for children, not just for febrile convulsions. Despite better quality recent 

trials showing no evidence of excessive behavioural problems in epilepsy, controversy 

persists and these influence the practice of physicians in developing countries. Cognitive 

impairments in long term use cannot be discounted. In clinical trials of mixed adult/child 

groups from developing countries, it seems that phenobarbitone is well tolerated.

However, the acceptability of phenobarbitone for childhood epilepsy needs assessment in 

a developing country.
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2.2 Evaluation of Outcomes

2.2.1 introduction

The evaluation of outcome is concerned with the effectiveness of an intervention. By 

effectiveness is meant the extent to which that outcome is achieved under real life 

conditions. This is arguably the most important dimension of an intervention, certainly 

from a provider’s perspective. Related to effectiveness is the concept of appropriateness, 

that is that the health benefit exceeds the negative consequences by a sufficiently wide 

margin to justify the intervention(114). Efficiency is defined as the extent to which 

resources are consumed by the intervention relative to its effectiveness.

This chapter reviews the impact of epilepsy on child and family and introduces a 

conceptual model that relates the stresses on the family, and its utilitarian and coping 

resources, to broad outcomes. The literature on outcome evaluation in childhood epilepsy 

is summarised with reference to this model and research questions proposed, relevant to 

CBR in rural India. The comparative merits of generic Quality of Life measures and 

specifically designed instruments for evaluating outcome are discussed.

2.2.2 Im pact of Epilepsy on the Child an d  Family

Medical

The impact of epilepsy on the child has medical, behavioural, and social dimensions. The 

specific medical problems are widely documented(115, 116) and include associated 

cerebral impairments; accidental injury; worsening of functioning after status epilepticus; 

side effects of drugs (77, 117); and increased mortality, especially so in developing 

countries, eg 100 of 164 patients in Tanzania had died within 30 years of follow-up(118).

Behavioural

Children with epilepsy have a much higher rate of psychological disturbance than healthy 

children or children with other chronic illnesses (29% cf 7% of controls in the Isle of 

Wight study)(119). Previous research has focussed on simple relationships with early age 

at seizure onset, poor seizure control, high seizure frequency, complex partial seizure



type, aetiology and duration of epilepsy, male sex, associated cerebral pathology, 

particular drugs and poly therapy (116, 120, 121). Family factors have also been shown to 

be associated: divorced parents, family stress and maternal psychological morbidity(116, 

120).

Social Functioning

Research in the UK indicates that children with epilepsy are less socially adjusted and 

independent than their peers or siblings, suffer low self esteem(120, 122), and go on to 

have lower rates of marriage and sexual activity(123). One of the first long term follow- 

up studies reported the 25 year prognosis of 207 unselected children with epilepsy(124): 

10% had died, mostly in early life, 10% were institutionalised, and only 50% lived 

independently. Similar widespread impact has been reported in Indian studies(125, 126).

Difficulties in social adjustment are understandable given the popular misconceptions 

about epilepsy. In attitude surveys in rural Haryana, India, 83% of respondents felt that 

people with epilepsy were “different to normal people”, 85% thought they were a burden 

on the family, 15% believed epilepsy to be a form of insanity, 40% that children with 

epilepsy should not go to school or that their children should not play with them, and two 

thirds objected to their children marrying someone who had ever had epilepsy(127, 128). 

An urban study found 35% of children with epilepsy had either never attended school or 

been excluded because of frequent seizures(129). Under the Hindu and Special Marriage 

Acts in India, epilepsy provides adequate grounds for annulment if not disclosed before 

marriage(130). It is therefore not surprising that in a study from Delhi, 57% of parents 

preferred to keep the diagnosis of their child’s epilepsy a secret(131).

Family Burden

Recent Western studies have measured the impact of epilepsy on family functioning and 

financial resources, greatest in children with intractable epilepsy and with additional 

impairments(132, 133). This impact extends to siblings, who tend to have more emotional 

problems(120), and to whole families(134). There is no comparable research in India, but 

related Indian research on childhood disability(135), mostly based on the method of 

Pai(136), showed that families with disabled children perceived greater financial stress.



disruption of family routine and leisure, poor social interaction, and ill effects on physical 

and mental health compared to control families(137). In some communities having a 

child with a serious impairment can be construed as a divine punishment, occasionally the 

mother of the child blamed for the child’s “defect”, suffering emotional or even 

physical abuse by in-laws. These perceptions might explain reported hostility and 

rejecting attitudes amongst parents of mentally retarded children(132, 135).

Parenting Style

Having a child with epilepsy can also change the style of parenting in a specific way, 

because of the unpredictability of seizures. In a US study, parents had difficulty in 

imposing discipline, either over-controlling or failing to exert any control over the child. 

Unreasonably low expectations of their child’s behaviour or performance at school were 

also common(138).

Stress and Coping

Clearly epilepsy can have diverse medical and social effects on the child and the family, 

but these are perhaps not inevitable and may depend on complex inter-relations between 

social and biological factors: the severity of the seizure disorder, the extent of associated 

impairments, the strength of the marital relationship and availability of useful social 

support.

Theoretical models have been developed to attempt to understand variability in child and 

parental outcome as an aid to designing appropriate interventions in childhood disability. 

Bronfenbrenner, for example, pictured a child’s development as being influenced by 

direct contacts with family, neighbours, schools, hospitals, and more indirectly by local 

resources and government policies(139). A summary model of stress and coping for 

childhood illness or disability, drawing on the published literature, is outlined below(140).
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Chronic Stressors

Stressors

Short-term events

Resources:
Social support 
Services
Family interactions 
Utilitarian resources

\ Outcome:
Parental adaptation

/ Family adaptation

/
Child adaptation

Coping style:
Beliefs
Ability to acquire support 
Cognitive coping strategies

Figure 1. A com posite m odel of stress and coping

(after McConachie, 1994)

In this model, the effect of stressors is mediated by a dynamic interplay of stressors, 

resources and perceptions. Chronic stressors include the degree of help which the child 

needs as a consequence of his/her impairment(s), in particular as a consequence of child 

ill-health, disturbed sleep or behaviour problems. Short-term stressors include general life 

events such as illness in the family, or loss of employment. Epilepsy may act as a chronic 

stressor even when inactive, as well as a short term stressor when a single seizure or cluster 

occurs. Coping style encompasses religious beliefs, explanatory models of illness, the 

skills which parents have in acquiring social and material support, and the cognitive 

strategies (eg wishful thinking vs active problem-solving) which they employ(141). Social 

support is the availability of one or more confiding relationships which provide moral or 

practical support for the parent. Professional services may act as one source of support. 

Utilitarian resources include income, housing, and education. Outcomes can be measured 

as behaviour problems, social adjustment, integration into mainstream community life, 

and parental adaptation.

2.2.3 Literature on O utcom es in Chiidren witti Epilepsy

Studies that have examined multiple dimensions of child and family outcomes can be 

examined to test the validity of this stress and coping model for childhood epilepsy and as 

a framework for formulating meaningful intervention. For example, the model would 

predict that child behaviour problems and social adjustment are not only related to
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severity of neurological impairment or behaviour problems respectively, but also to 

parental coping style, and that parental adjustment should be related to satisfaction with 

social support.

Behavioural problems

There have only been a few multivariate studies of children with epilepsy examining the 

effect of demographic, seizure and family variables together, all of them from north 

America, and most using the Child Behaviour Checklist as an outcome measure. Both 

maternal ratings of family stress and feelings of parental mastery have consistently been 

shown to be independent predictors of behavioural problems(142). Low social support to 

the child’s mother has also been shown to be an independent predictor of behavioural 

problems in children with epilepsy(I42). Similarly, parental perceptions of their child’s 

health, their expectations for them, and their positive handling of the child have been 

shown to be important in child social and behavioural adjustment(143), suggesting that 

parents’ psychological adaptation to their child’s epilepsy is an important modulating 

factor. Further support for the influence of maternal attitudes comes from the detailed 

work of Pian ta and Lothman who examined aspects of the mother-child interaction such 

as persistence, maternal support and coordination of affect in two experimental learning 

tasks. Mother-child interaction predicted behaviour problems independent of, and to a 

greater extent than, illness variables(144).

High seizure frequency and the presence of additional neurological impairment have 

been shown to be independent predictors of behavioural problems(142), although when 

pre-existing behaviour problems are taken into account, biological factors such as seizure 

severity and IQ lose their association(145). There are no consistent gender associations 

with behavioural problems in children with epilepsy, although most studies have found an 

association with male sex(142). In essence, the findings of multivariate studies of children 

with epilepsy have found a similar group of predictive factors, (obviously including those 

related to neurological impairment), as in population based studies of healthy preschool 

children: marital harmony, maternal mood disturbance, external stressors, and child 

temperament and intelligence(146).



Positive attitudes towards epilepsy are associated with more positive coping strategies such 

as sharing concerns, maintaining social support and being positive about life(138). 

Conversely, in an Indian study in which most parents perceived their children with 

epilepsy to be a burden, mothers had various maladaptive coping strategies such as denial, 

rehearsing alternative outcomes, looking for a cause, as well as seeking emotional 

support(132). The summary of this area of research suggests a link between social 

support, parental adaptation, useful coping responses, and positive interaction with the 

child, possibly contributing to emotional and behavioural outcomes in children(147).

Social Integration

In a long-term study following Canadian children with epilepsy into adulthood, medical 

factors such as seizure type, aetiology, and age at onset were not shown to predict adverse 

social outcomes(148). Associated learning disability and more than 20 seizures prior to 

medication carried a poor prognosis, whilst simple partial seizure type had a good 

prognosis(148). No studies have been found examining the factors that influence social 

integration during childhood. Related research shows children with chronic disorders have 

fewer psychological adjustment problems when they have high levels of support from 

family and peers(149). In children with Down syndrome, developmental level, family 

socioeconomic background and values have been shown to be important in determining 

formal and informal play opportunities(150). Children with parents of high educational 

level, encouraging of recreation and with good marital harmony, had more organised 

activities, whilst children of manual class parents, less achievement oriented, had more 

informal play opportunities(150).

Parental Adjustment

No literature has been found on parental adjustment in children with epilepsy but related 

research has shown that parents who positively adapted to the birth of a disabled child 

came from strong, well organised families, and made good use of social support 

networks(151). Positive adaptation was unrelated to degree of disability, child 

temperament or family income. Satisfaction with, rather than strength, of social support 

was the essential element. Furthermore, examination of social network usage revealed a
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pattern of skilful coordination of small, intense networks of extended family and 

friends(152).

Social Support and Intervention

Useful social support therefore seems to be an important determinant of outcome and has 

been proven so in an elegant study by Davis and Rushton(153). In a deprived area of 

London, 20 part-time volunteers, trained in counselling skills, were randomly allocated as 

Parent Advisers to families of children with disabilities for a period of 18 months. Control 

families received the normal Child Development services. Simple counselling support 

facilitated parental adaptation, reflected in improved skill levels and behaviour of children, 

and increased maternal self-esteem, particularly for mothers of Bangladeshi origin who 

were less supported and more depressed at baseline. In contrast, controls, who were 

initially very similar to the intervention groups in almost all respects, changed very little 

during the intervention period.

2.2.4 M easures

The remaining methodological issue is outcome measurement. This poses the usual 

questions of instrument validity and reliability, and the challenges of context and 

practicality within a rural Indian setting. Measures need to be in a suitable dialect and 

idiom, and suitable for a largely illiterate population possibly unfamiliar with face to face, 

questionnaire-based methods of gathering personal information. Leaving aside the 

decision to adapt existing measures or invent new scales (addressed in chapter 3.3) two 

quantitative approaches are available: the use of outcome specific measures, or Quality of 

Life instruments.

Quality o f Life

There has been recent resurgence of interest in the concept of quality of life (QoL), and 

an exponential expansion in the number of QoL instruments. The distinguishing feature 

of QoL instruments is said to be the emphasis they place on what really matters for 

patients. Generic QoL measures can be used for many conditions, whilst others may be 

specific for a particular disease, function or population. Several QoL scales have been 

developed for adults with epilepsy(154-157). QoL measures designed for adults cannot



simply be adapted for children - children and adults have different concepts of health and 

disease, and there is much less agreement on the normal roles and functions of children at 

each age, both within and between social contexts, than there is for adults(158). A recent 

review by this author concluded that there were no existing instruments that adequately 

measured quality of life in children with chronic diseases(159). This was because 

methodologically, they failed to meet necessary criteria for validity and reliability, and 

conceptually, assumptions about health and disability valuation underlying the 

instruments were rarely explicit, posing an important challenge to construct validity and 

generalisability, especially if used in another culture. There was only one QoL measure 

for children with epilepsy at the time this study was designed, and this was incompletely 

validated and culture-specific( 133).

2.2.5 Summary an d  Conclusions

Childhood epilepsy in India has diverse impact on social adjustment, family functioning 

and the domestic economy. These facts alone imply that medical treatment is a necessary 

but insufficient form of intervention. The cited literature suggests that the model of stress 

and coping is appropriate as a framework for designing interventions in childhood 

epilepsy within a family and community-based context. An effective intervention may be 

multiaxial, combining drug treatment, social support, developmental guidance to mothers 

and community advocacy. CBR provides a suitable base from which to deliver such 

interventions in rural India: encouraging social integration, forming parent groups, 

assisting efforts towards economic independence, as well as developing children’s 

functional abilities. Suitable “off-the shelf’ instruments to measure quality of life for 

children with epilepsy in rural India do not exist.

The discussion of appropriate and effective content of intervention must relate to the 

context of service delivery (eg personnel, logistics, budget). Strengthening social support 

for example, might not be achievable through a hospital based clinic. Intervention 

strategies must make efficient use of limited financial and professional resources (which 

have alternative applications), be designed with sustainability in mind, and of course be

acceptable in local contexts.
\ \
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2.3 Aims and  objectives of this study

The aims of the study were to determine the most appropriate method of ascertainment 

for children with epilepsy, to assess the suitability of phenobarbitone as a first-line agent 

for childhood epilepsy, and to evaluate intervention in broad outcomes in the setting of 

CBR in rural India. The ultimate goal was to formulate an approach to comprehensive, 

primary level, community based, childhood epilepsy intervention in developing countries. 

The specific objectives of the study were as follows:

1) Ascertainment

• to compare the efficacy, cost-effectiveness and acceptability of key informant and 

house to house survey ascertainment of childhood epilepsy in a treatment context.

2) Treatment

• to test the hypothesis that children treated with phenobarbitone in a standard WHO 

regimen would have a 25% higher incidence of behavioural side effects compared to 

children treated with phenytoin.

• to test the hypothesis that phenobarbitone and phenytoin are equally effective in the 

treatment of partial and generalised tonic-clonic seizures in childhood.

• to compare the two first line drugs in an appropriate economic analysis.

3) Broad Outcomes

• to compare the relative effects of biological (seizure severity and cerebral impairment) 

and environmental variables (socioeconomic status, social support) in the occurrence 

of behavioural problems in children with epilepsy treated with AEDs.

• to identify areas of social deficit in children with epilepsy relative to their peers.

• to evaluate change in social integration with intervention.

• to test the hypothesis that parental adaptation and social support were independently 

predictive of social integration of children treated for epilepsy.

• to test the hypothesis that social support independently predicts parental adaptation.

4) Service Delivery

• to describe patterns and costs of help seeking prior to intervention.

• to investigate reasons for dropping out of treatment.

• to calculate the costs of a community-based service, integrated into PHC.

bibl 
[L o n d o n ]

UNI’/



Chapter 3. Methods

The study was conducted in three phases: ascertainment, entry to clinical trial, and 

outcome evaluation. This structure of this chapter reflects this chronology and describes 

the design, subjects, measures, procedures and analysis for each respective phase. The 

development of adapted or novel measures is fully described in this section, whilst their 

application to questions in this study is detailed in Results and Discussion chapters.

3.1 Design

3.1.1 G eography

West Bengal is a large state in eastern India composed of 17 districts. The study took 

place in 46 villages of Bishnupur Blocks I and II in district 24 Parganas South, a flat, rural 

district south of Calcutta of population around 120,000 and area 213 km^. Income is 

seasonal, mainly from farming, the per capita GDP is $380, female literacy 36% and 

infant mortality 65 per 1,000 livebirths. The crude population growth rate is 20 per 1,000 

per year(160).

Families are mainly nuclear but intergenerational ties are strong. Most of the population is 

Hindu, 40% are Muslim and there is a small Christian minority , Primary schooling is free 

and open to all. Preschool facilities are not available everywhere, and children are often 

needed for domestic duties, for example at harvest time. Culturally, West Bengal is a 

conservative society, with well defined gender roles, and marriages are usually arranged 

between families.

The area has one government hospital, two primary health centres, an ICDS programme, 

and a considerable choice of private allopathic and traditional practitioners. The main 

primary level facility for mothers and under fives is provided by a non-governmental 

organisation (NGO),
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3.1.2 Ascertainm ent

Children with epilepsy were ascertained through a combination of Key Informant and 

house to house survey methods, over a population of 118,000 in 46 villages in the field 

area of both NGOs.

3.1.3 Intervention

The epilepsy service was offered jointly by two NGOs; SANCHAR-AROD and the Child- 

in-Need Institute (CINI), both within the field area.

SANCHAR is a small NGO with eleven staff. They work with children with disabilities 

referred to them through contacts with the local community. Their interventions range 

from long term developmental and habilitation programmes to specialist medical referral. 

The emphasis is on helping the child to become independent in activities of daily living, 

and to develop self-confidence(13). Wherever possible they encourage children to attend 

normal schools, be fully involved in the life and work of the family, and become wage 

earners. They also facilitate parents’ collectives and credit and savings groups and, by 

raising the profile of children with disabilities in the community, try to alter prejudicial 

attitudes about disability.

CINI provides many of the health and welfare services to the district on behalf of the state 

government and is the main source of maternal and child health care. It employs over 200 

people, health workers and administrators of sponsorship programmes. As part of its 

medical services, it runs a 12 bedded inpatient unit for under-fives, and an outpatient 

clinic for children staffed by eight interns and two senior doctors.

The aim was to offer a low cost, primary level service to reduce children’s seizures and 

their attendant risks, to improve their developmental status, and to reduce social, 

educational and employment disadvantage. This service was for children under 18, in line 

with SANCHAR’s working practice, but not for children under two, since they would 

usually have epileptic syndromes not amenable to intervention at a primary level.



3.1.4 Clinical Trial

The efficacy and side effects of phenobarbitone relative to phenytoin were assessed by a 

randomised controlled trial with two active treatment arms, subjects stratified by age group 

and cerebral impairment. Outcome assessment was conducted blind to treatment status at 

12 months or at time of dropout. Subjects, parents and the treating physician were aware 

of treatment status for ethical reasons. Reasons for dropping out of treatment early were 

assessed using an in depth interview at parents’ homes.

3.2 Subjects

3.2.1 Ascertainm ent

Of the total population of 117,349 screened, an estimated 40,574 were in the age range 2- 

18 years. A total of 334 children screened positively in the first stage screening, and after 

the second stage, 132 children were confirmed as having epileptic seizure disorder.

3.2.2 Ciinical Triai

Inclusion criteria

Children aged 2-18 years (figure 1), resident in the field area, with active epilepsy 

untreated, not regularly treated or discontinued from regular treatment over 3 months 

prior to commencement of trial (see appendix F for operational definitions, p i 55-6).

Exclusion criteria

Children with simple febrile convulsions alone, absence seizures alone, myoclonic seizures 

alone, multiple seizure types, or with clinical evidence of progressive neurological disease 

were managed out of the study or referred as appropriate.

Stratification

Children were stratified on the presence of cerebral impairments, and by age group 2-12 

years and 12-18 years.

Sample size

It was expected that there would be an important excess of side-effects with 

phenobarbitone and consequently the frequency of side-effects was chosen as the primary
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outcome. To demonstrate a difference of 25% in side effects, assuming phenytoin to have 

15% incidence of side effects, with 80% power, and with a one-sided significance level of 

p=0.05, 39 subjects were required in each treatment group. The trial would probably have 

limited power to establish equivalence of the two drugs for late seizure control (between 9 

and 12 months after randomisation). On the assumption that 40% of patients are seizure 

free in this period, to demonstrate equivalence of effect to within 15% at a two sided 

significance level p=0.1, with 50% power, 58 children were required in each arm.

Allowing for a 10% loss to follow up and 5% trial exclusions, 140 children were needed 

to test both hypotheses. 132 children were ascertained, of whom 109 met the medical 

entry criteria for treatment, 15 parents refused treatment entirely (not just the clinical 

trial), leaving 94 children who entered the study.
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No
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No

No
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Active Epilepsy?

Age 2-18 years?

Absences, Myoclonic or Multiple Types?

Febrile Convulsions only?

On Ireatment?

Progressive Neurological Disease?

Figure 2. Criteria for entry into clinical trial
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3.2.3 O utcom e M easures

Records on over 40,000 children who had been screened in the first stage of 

ascertainment were used as a sampling frame for block random selection of control 

families to validate the outcome measures used in the study. Thus 60 children: 30 boys 

and 30 girls, aged 5 to 14 years, were selected to validate the Conners Parent Rating Scale, 

and to provide control data on socioeconomic status; 250 children in age/sex groupings 

2-5 years, 6-12 years, and 13-18 years were used to validate the social integration 

measure; and selected parents of children with disabilities were consulted for their views 

on other measures.

3.3 Measures

3.3.1 Operational Definitions and  Seizure Ciassification

Operational definitions for seizures and epilepsy were as used in an international study in 

Ecuador(19) , and for statistical analysis these were further simplified to two binary 

groups: primary generalised/not primary generalised and ever generalised/never 

generalised. Operational definitions for non-epileptic conditions were based on the work 

of Stephenson(161). Active epilepsy eligible for treatment was defined as two or more 

unprovoked seizures, or one episode of status epilepticus, in the previous twelve months. 

Operational definitions are listed in Proforma A in appendix F, p i55-6.

3.3.2 House to House Survey Questionnaire

A five item questionnaire, adapted from that used in Ecuador(lS) (appendix F, p i53) was 

used in a house to house survey of 38 villages in a two stage screening procedure. The 

questionnaire was translated into local dialect and back-translated into English prior to 

field testing (table 3). Sensitivity and specificity were not validated for two reasons: first, 

its epidemiological properties in a sample with epilepsy would differ in a general 

population, and no suitable sample existed in rural West Bengal anyway; second, its 

pragmatic use was to identify children eligible for treatment within our service and face 

validity was satisfactory after field testing.
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How many children are there in the family between 2 and 18 years age?
Has anyone of them ever had these problems:

1 .Sudden jerking or shaking of arms, legs or face which the child could not stop themselves?

2. Suddenly fell over and lost consciousness?

3. Suddenly fell over and bit their tongue?

4. Experienced any of the following: suddenly lost touch, didn’t notice what was going around him, at 
this time experienced a bodily sensation eg smell which no one else did?

5. Had khichuni, khach, mrigi or fit? Did anyone say that’s what it was?

Table 3. Survey questionnaire for epiiepsy

3.3.3 Socioeconom ic Index

An index of socioeconomic status was created from four equally weighted measures of 

maternal education, occupation of head of household, house quality and household 

possessions (see Proforma B, appendix F, pl68). The range of scores was 0-16.

3.3.4 Family Support Scale

Social support is a multidimensional construct, including potential and actual support 

sources, satisfaction with support, and the various types of support that are received. Of 

the many measures of social support, the Dunst Scale is the most brief and straightforward 

and has been previously used in developing countries. It is an 18 item measure in which 

respondents rank on a five point scale what support sources are available and how helpful 

various sources have been to their family during the past 3-6 months (appendix F, p i64). 

The scale can be expanded to 20 items, or sources renamed, depending on local use.

For the study, the scale was translated into village Bengali idiom, and the preamble 

expanded to introduce the idea that, in times of difficulty, one often turns to other people 

for support and help. This allowed the interviewer to continue with the list of possible 

sources in a smooth flowing conversational style. Emphasis was added to help distinguish 

the mother’s and father’s relatives, a distinction not often made in Indian family life. 

Mahila mandais or women’s committees, were added to the list of sources to bring the 

total number of sources to 19. Religious figures at the temple or mosque replaced the
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“church” group. Sources of formal support were dropped as it was not feasible for field 

workers to ask about the quality of their own service, bringing the total number of items 

back to 18. All other support source descriptions remained the same as in the original 

English version. The scale was independently back translated into English to check 

validity and needed no further modification.

The scores for support from informal sources were summed and divided by the total 

number of available sources. This gave an adjusted informal social support score which 

indicated the perceived satisfaction with support available to the mother at baseline. This 

measure was used in subsequent analyses.

3.3.5 Behaviour Problems

Abbreviated Symptom Questionnaire

Nine items from the ten item Abbreviated Symptom Questionnaire (ASQ) were used to 

detect behaviour problems (hyperactivity) at baseline. This has been used as a quick 

screen for hyperactivity in child psychiatry clinics. In US studies a cutoff score of 15 has 

often been used to define psychiatric caseness. In this study, a score of 13.5 was used (15 

X 9/10).

Behavioural problems were measured for all subjects at outcome. Since there was a large 

age range, and some children had cerebral impairments, no single measure was suitable 

for every subject, and so the Conners Parent Rating Scale was used for 6-18 year olds, the 

Preschool Behaviour Screening Questionnaire(146) (BSQ) for 2-5 year olds, and the 

adapted BSQ for children with cerebral impairments(Davis, unpublished 1993).

In order to meaningfully pool the results of the three age/impairment groups, cutoff 

scores were needed to create a dichotomous behavioural problem variable. The 

procedures for validation of the GPRS and of producing cutoff scores are described 

below.
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Conners Parent Rating Scale

Cross-cultural research in childhood psychopathology in the last twenty years has shown 

that there are great similarities in the structure of childhood behaviour problems in 

different settings(162). Childhood hyperactivity has been well described in the Indian 

context and exhibits the same phenomenology as in Western countries(163-165). Much 

of the Indian literature on childhood behaviour problems has used adapted Western rating 

scales. This method has the advantage of considerable time and cost saving, as well as the 

availability of validation procedures and norms for comparison in other countries. In 

contrast, an Indian checklist for developmental psychopathology in childhood has not 

demonstrated convincing validity, and the instrument is unsuitable for field use, having 

124 items(166).

Questionnaire based rating scales such as the Child Behaviour Checklist (CBCL) and 

Conners Rating Scales, both north American in origin, have been translated for use in 

India(165, 167-170) The full version of the CBCL has 126 items and may take up to an 

hour to administer and is therefore too long. The revised version of the Conners Parent 

Rating Scale (CPRS-48) can be administered in 10 to 15 minutes. It has been used over 

several decades in clinical trials of various drugs, has excellent psychometric 

properties(171, 172) and has been used as an outcome measure in antiepileptic and other 

drug studies(88, 90, 91). The CPRS has been translated and used in urban Indian settings 

for the measurement of hyperactivity disorders (165, 168-170) but has not been used in 

Bengali language and never been used in a rural developing country population.

Q uestionnaires

The 48 item CPRS was translated, by a bilingual panel of disability workers and the 

author, into the Bengali dialect spoken in the study area. Draft versions of the 

questionnaire were then piloted with twelve families of healthy children in the study 

villages. The wording of some items was altered as a result of piloting, and the final 

version then backtranslated into English to check for mistakes or ambiguities which might 

have arisen in translation.



The Bengali version was then administered to the mothers of 30 healthy boys and 30 

healthy girls (mean age 8 years 10 months, sd 2 years 5 months), by a specially trained 

research assistant who rated the behaviours on the basis of the mother’s report. 

Administration was intended to overcome the problems of illiteracy and unfamiliarity with 

questionnaires. All the parents approached for their cooperation agreed to take part. The 

questionnaire was administered again by the same interviewer to 18 of these mothers after 

a period of two weeks to check test-retest reliability. The interviewer did not have access to 

the results of the previous ratings.

Responses from the healthy and epilepsy groups were combined into a single dataset. The 

internal reliability of the subscales(171) was tested by calculation of Cronbach’s alpha 

statistic. Factor analysis was also performed on the combined dataset to examine the 

similarity of the underlying item groupings to those of the original instrument. Factors 

were retained if they had an eigen value greater than 1.0, and on the basis of Cattell’s 

scree test. The hyperactivity index was calculated by summing the scores of items as in the 

Conners Rating Scales Manual(173). Interaction with sex, age and epilepsy was sought by 

analysis of variance.

Results

The translated version was considered by the translating panel to have good face validity 

as an instrument intended to measure typical behaviour problems in a child population in 

rural West Bengal. Parents were at ease with the content and style of questions, which 

referred to familiar behaviours in this context. After piloting, ambiguities had been 

removed and the phrasing of certain questions improved to aid comprehension. For 

example, the items “carries a chip on his shoulder” was translated into an equivalent 

idiom, “distractibility” required a long illustration, and “feels cheated in family circle” 

needed to be made explicit. However, no item was judged by the panel or by parents to be 

culturally inappropriate. All the English language concepts, such as “wants to run 

things”, “gets into more trouble than others”, “childish or immature”, “let’s self be 

pushed around” were recognised as behaviour traits in Bengali children. Moreover, the 

instrument was judged to cover all the common behavioural problems of rural Bengali



children, without significant omissions. This process therefore confirmed substantial 

linguistic and conceptual equivalence with the original English language version.

Individual item responses were examined for distribution of scores. No item was scored 

“very much” in more than 5% of subjects. The internal consistency of the subscales and 

the hyperactivity index reported by Goyette for CPRS-48 was tested. Cronbach’s alpha 

coefficients for the subscales were: Conduct problem (0.67), Learning problem (0.69), 

Psychosomatic (0.60), Impulsive-hyperactive (0.67), Anxiety (0.69), and for the 

Hyperactivity Index (0.75).

Test-retest reliability was judged to be very satisfactory on 18 subjects rated after a two 

week interval. Correlation coefficients for subscales were: Conduct problem (0.84), 

Learning problem (0.99), Psychosomatic (0.92), Impulsive-Hyperactive (0.95), Anxiety 

(0.95), and for the Hyperactivity Index (0.97).

Not epilepsy Epilepsy

mean T score (sd) p value

Conduct 47.1 (9.0) 44.6 (7.4) 0.10

Learning 50.0 (12.0) 51.1 (12.6) 0.60

Psychosomatic 63.8 (14.7) 62.1 (17.0) 0.55

Impulsive-Hyperactive 40.0 (6.25) 42.4 (8.8) 0.08

Anxiety 46.1 (5.6) 45.0 (6.5) 0.31

Hyperactivity Index 44.4 (7.9) 46.1 (10.3) 0.31

Table 4 . 1 scores for epilepsy and non-epllepsy groups In the CPRS-48

Raw scores were converted to T-scores by sex using the Conners Rating Scale Manual 

(173) (figure 3). There were no significant differences in T scores between epilepsy and 

non-epilepsy groups and therefore the two datasets were combined for further analysis 

(table 4). T-scores for different scales, and the inter-scale patterns were very similar to 

those reported by Rosenberg and Jani in their study of Bombay schoolchildren, the mean 

subscale scores falling between 40-60 which was within one standard deviation of the US 

means (170). Analysis of variance was performed on the combined dataset using age, sex

C / i , 3^
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and epilepsy as the dependent variables and log mean raw subscale scores as the 

independent variable (table 5). There were no age or epilepsy effects on any of the 

subscales, but there was a significant sex difference in impulsive-hyperactive scores, boys 

scoring more highly.

Factor F P

Conduct problem
Age 0.91 0.56
Sex 2.40 0.12
Epilepsy 2.00 0.16

Learning problem
Age 0.56 0.90
Sex 0.93 0.33
Epilepsy 0.80 0.37

Psychosomatic
Age 0.62 0.85
Sex 0.03 0.86
Epilepsy 0.13 0.72

Impulsive-Hyperactive
Age 1.60 0.09
Sex 5.05 0.03
Epilepsy 2.49 0.12

Anxiety
Age 1.47 0.13
Sex 1.19 0.28
Epilepsy 1.62 0.21

Hyperactivity Index
Age 1.14 0.33
Sex 2.07 0.15
Epilepsy 0.35 0.56

Table 5. Effect of a g e , sex and epilepsy on CPRS-48, Analysis of variance

The combined dataset was subjected to factor analysis, and the derived factors rotated by
s

varimax criterion to orthogonal structure. Factors with eigen value greater than 1 were 

extracted and items with loading of 0.4 or greater were regarded as loading on that factor. 

Six factors were extracted on this basis, together explaining 67% of the variance. The 

overall factor structure was remarkably similar to that reported by Goyette(171). Factors 

were labelled: i) - conduct I; ii) - anxiety; iii) - hyperactive-impulsive; iv) - conduct II;



Bengali version Normative US data (mothers)(171)

Conduct 1 Conduct 1

2. Cheeky to grown ups 0.54 2. Cheeky to grown ups
5. Wants to run things 0.43 8. Carries a chip on his shoulder

19. Denies mistakes 0.60 14. Destructive
20. Quarrelsome 0.85 19. Denies mistakes
23. Disobedient 0.44 20. Quarrelsome
28. Repetitive 0.54 21. Pouts and sulks
33. Mood changes 0.44 23. Disobedient
35. Fights constantly 0.80 27. Bullies others
38. Disturbs other children 

Learning problem

0.75 34. Doesn’t like or doesn’t follow rules

35. Fights constantly

7. Cries easily or often 0.42 Learning probiem
10. Difficulty in leaming 0.44 10. Difficulty in leaming
15. Tells lies or stories 0.44 25. Fails to finish things
25. Fails to finish things 0.72 31. Distractibility
30. Childish or immature 0.55 37. Easily frustrated in efforts
31. Distractibility 0.63
37. Easily frustrated in efforts 0.66
41. Stomach aches -0.41

Impulsive-hyperactive Impulsive-hyperactive
2. Cheeky to grown ups 0.47 4. Excitable, impulsive
4. Excitable, impulsive 0.40 5. Wants to run things
11. Restless, “squirmy” 0.69 11. Restless, “squirmy”
13. Restless, “on the go” 0.70 13. Restless, “on the go”
33. Mood changes quickly and drastically 0.49
34. Doesn’t like or doesn’t follow rules 0.57
36. Doesn’t get on with siblings 0.40

Conduct II Conduct II
8. Carries a chip on his shoulder -0.50 22. Steals
15. Tells lies or stories -0.50 33. Mood changes quickly and drastically
22. Steals -0.59 39. Basically an unhappy child
27. Bullies others -0.72
29. Cruel -0.54
34. Doesn’t like or doesn’t follow rules -0.62
36. Doesn’t get on with siblings -0.53 Anxiety
46. Boask and brags -0.58 12. Fearful
47. Let’s self be pushed around -0.50 16. Shy

24. Worries more than others
Anxiety 47. Let’s self be pushed around
1. Picks at things 0.49
3. Problems making friends 0.50
6. Sucks or chews 0.43
9. Daydreams 0.50 Psychosomatic
12. Fearful 0.57 32. Headaches
16. Shy 0.67 41. Stomachaches 

43. Other aches arxf pains
Moody 44. Vomiting or nausea
21. Pouts and sulks -0.75 48. Bowel problems
39. Basically unhappy -0.75

Table 6. Factor structure and Item loadings of CPRS-48, Bengali version



v) - leaming; vi) - moody, their stmctures and item loadings after varimax rotation are 

shown in table 6.

The intercorrelation of subscales is shown in table 7. This revealed relatively independent 

factors, the highest correlation being between conduct problems and impulsive- 

hyperactive (0.53) as in Goyette’s study. The hyperactivity index was also highly 

correlated with Conduct problem (0.69). Impulsive-Hyperactive (0.79), and Leaming 

problem (0.87), as in the original version (0.66, 0.81, 0.79 respectively) (171).

Conduct Leaming Psychosomatic Impulsive Anxiety Hyperactivity index

Conduct 1.0

Leaming 0.38 1.0

Psychosomatic 0.06 0.15 1.0

Impulsive 0.53 0.45 0.05 1.0

Anxiety -0.12 -0.01 0.20 -0.15 1.0

Hyperactivity index 0.62 0.75 0.11 0.79 -0.07 1.0

Table 7. Correlations am ong factor scores for CPRS-48, Bengali version

D iscussion

Previous research use of the Conners Parent Rating Scale in India revealed a pattem of 

mean scores similar to that in the US population (170). However, a greater degree of 

overlap in subscales was found, suggesting caution in its wider use in the Indian context. 

The present study has shown a similar pattem of scores but a level of independence 

between factors comparable to the original US normative data (171), suggesting that 

factors are stable and independent between these two cultures.

Additional support for the validity of the Bengali version includes Cronbach’s alpha 

statistics for intemal consistency of the subscales between 0.60-0.69. In particular, there 

was good consistency for the Hyperactivity Index (0.75). Although the dataset was small, 

factor stmcture was very similar to that obtained in the normative US sample.
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An interesting finding was the lack of a significant effect of age on any subscale or on the 

hyperactivity index. This may have been due to the sample size, or alternatively a cultural 

difference in behavioural expectations to the US population. There were however, 

significantly higher impulsive-hyperactive scores for boys, which is a widespread finding.

This is the first reported study of CPRS-48 in a rural, developing country sample, and 

demonstrates that behaviour rating scales can, with appropriate care, be usefully adapted 

in such settings.

In conclusion, a high level of intemal reliability, good test-retest reliability, and a factor 

stmcture similar to the original, confirmed the validity of the Bengali version of the 

Conners Parent Rating Scale. There was specific support for the validity of the 

hyperactivity index, which has been widely used in other studies and which is obviously 

important in the context of an antiepileptic dmg trial.

Prediction o f behavioural problems

The logarithmically transformed total Conners score plus one was used as a continuous 

outcome variable to look for predictors of behavioural problems amongst 6-18 year olds 

using the following independent variables: age, sex, lifetime seizures, seizure type, cerebral 

impairment, matemal education, income and social support.

Preschool Behaviour Screening Questionnaire (BSQ)

The BSQ has been validated in a large population based study in the UK(146). It has 22 

items and is quick and simple to administer. A Bengali version of the BSQ has been used 

in a study of preschool behavioural problems in a Calcutta nursery and another version 

translated for use in a paediatric outpatient clinic in Delhi (174, 175). The BSQ was 

therefore judged suitable for translation into Bengali village idiom, then field tested, 

redrafted and used.

Adapted BSQ

The BSQ adapted for developmentally delayed children has been translated into Bengali 

and used in a study of developmental intervention in Bangladesh (McConachie, personal
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communication, October 1994). It was therefore translated again into local Bengali village 

idiom, field tested, redrafted and used.

Behavioural C u t-o ff Scores

To decide cut-off scores, total scores on the CPRS for a control group of 60 children were 

graphed and summary statistics calculated using Stata for Macintosh(176). A bimodal 

distribution was apparent with a clear cut-off at two standard deviations above the mean 

(figure 4). Thus a cut-off score of 31 was used to define cases of behavioural problems. 

To check validity, the cut-off score was applied to the epilepsy group and the cases 

thereby determined were compared to clinical reports collected at clinic visits. Five of the 

nine children who were rated as cases had also been identified by their parents as having 

behaviour problems, supporting the validity of the cut-off score.

D D
Total CPRS-48 score

Figure 4. Cut-off score for CPRS-48 caseness

Cut-off scores of 10 were used in the BSQ, as in the original publication(146). This 

defined five of the seven children as having a behaviour problem (figure 5). None of their 

parents had complained about behaviour problems during clinic follow-up but the 

magnitude of their problems would be compatible with clinical rating of caseness.
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Figure 5. Cut-off score for BSQ casen ess

There are no published cut-off scores for the adapted BSQ. Davis and Rushton reported 

mean total scores in a sample of Bangladeshi children with impairments in London(153). 

Their pre and post intervention scores (sd) were 31.6 (14.7) and 18.7 (9.2) respectively. 

A control group had comparative scores of 21.6 (10.3) and 24.9 (13.3) respectively. It 

was decided to place a cut-off at 25 (figure 6). This decision defined 6 of 11 children as 

having behaviour problems.

Total BSQ (adapted) score

Figure 6. Cut-off score for BSQ (adopted) casen ess

3.3.6 Social Integration

From a research perspective, social integration is a difficult concept to measure, and 

requires operationalisation in local context. As the norms of social integration are 

determined almost exclusively by context, and no pre-existing instrument was available 

for use as a framework, it was decided to construct a novel scale.

AO



Method

Social integration was operationally defined as the nature and degree of interpersonal 

interaction, relative to peers, in formal and informal situations, between a child and his 

peers and family. Field workers first listed their personal childhood experience of life in 

the villages, and then were asked to observe boys and girls in their village over a few days, 

and then to list their activities in preschool, primary and secondary school age groups. An 

exhaustive list was compiled from these observations which, by a process of group 

discussion, was condensed to 30 or 40 items which were considered typical and easily 

observable. This list was separated into sections by sex and age group.

Items were scored in ordered categories: not at all/not applicable=0, a little=l, as peers=2. 

The scale was scored by matemal report. Additional information was obtained from the 

child or by direct observation where possible. Supplementary questions were asked to 

decide scoring when the initial responses required clarification. Whenever possible, 

parents were asked the reason why their child did not take part in a particular activity. A 

total score was obtained by summing the item scores to obtain an aggregate score. The 

measure was used for developmentally delayed children as well as those in the normal 

range of ability, and items were scored only if applicable within the child’s developmental 

capabilities. The scale was then field tested in 50 control children in each of five age/sex 

groupings.

Data from control subjects were examined to test the validity of the items included. Items 

for which less than 70% of control subjects rated as applicable were excluded. The 

proportion scoring “as peers” for each item was also noted as an indication of its 

representativeness when interpreting item scores in children with epilepsy. All study 

subjects were assessed at baseline and after 12 months of intervention.

Results

Items from the original list of activities which were applicable to less than 70% of controls 

were dropped: helping with the family trade (<25%), and helping with paddy (<50%).

The remaining items were nearly all applicable to control children, but not all were 

applicable to children with epilepsy, and this is reflected in differences in the denominator
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figures. The village pond was the focal point for much daily activity, for bathing and 

morning ablutions, washing pots and plates, laundry, and playtime. In most villages, going 

to the pond or the tubewell in the morning was an everyday communal activity (96% of 

controls). A few families did not use communal facilities because they had their own water 

supply within the compound.

Between 90-100% of preschool control children took part in all the listed activities “as 

peers”. The proportions of schoojage boys active “as peers” was also high, except for 

playing card games (53%), using tobacco (48%), drinking tea (85%) and stealing fruit in 

a gang (87%). It was less common for girls, compared to boys, to attend school (73%), 

but over 85% of controls took part in other activities “as peers”. The instrument 

therefore represented the activities of a random sample of control children, in that about 

90% or more activities were rated as applicable.

Discussion

The list of items generated by field workers was substantially representative of normal day 

to day activities of boys and girls in the field area, as demonstrated by the scores of 250 

control children. The activities of girls were quite similar throughout their early and late 

years, predominantly preparing for a domestic role. Boys on the other hand, continued to 

be active outdoors as they got older and depended more on their peers for social identity.

3.3.7 Parental Adjustment

i) Judson Scale

The Judson Parental Adaptation Scale(177) is a brief measure of parental adaptation to 

the child with a disability (appendix F, p i97). It consists of 22 item-pairs along a Likert 

scale, with statements at opposite poles (eg confident/unsure about handling my child) 

separated by a straight line or numbers on which parents rate their feelings. It was 

constmcted around the specific objectives of an early intervention service in southern 

England but has been successfully used in Bangladesh after translation to Bengali 

(personal communication, Shirin Munir, Dhaka, 24th October 1995).
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We field tested the scale on parents of children with disabilities. Not only were the 

objectives of our service different, but the cultural context made the instrument quite 

inappropriate. Some of the items in the instrument were difficult to translate in conceptual 

terms. For example, there were no cultural translations of feeling “cold” or “active”.

The phrase “enjoying my child” was inappropriate in a context where mother and child 

do not have exclusive time for play together. In a Western society, this is an expected 

emotion, however, in our study area, the era of childhood is not protected and children are 

also valued for their contribution to housework, in the fields or in the family trade. 

Mothers were hardly likely to feel “relaxed” or “confident” in their sociocultural 

milieu, nor would it be appropriate for a stranger to ask such an indelicate question. It was 

also judged that since much of the subject area was so sensitive, the interview could not be 

administered until a sufficient rapport had been built up with the child’s mother, and a 

suitable environment for interview was available. This largely precluded the family home 

where crowds invariably gathered to observe visitors, and where the mother was often 

under the gaze of her mother-in-law. Finally respondents could not understand the Likert 

scale rating and so the use of the Judson scale was abandoned.

ii) Parental A djustm ent Scale

It was therefore decided to create a tailored instrument around the objectives of our 

particular intervention. These objectives fell into three groupings: developing a trusting 

professional relationship with the disability worker, re-orienting expectations about the 

child, and raising self-esteem to become a more capable mother (appendix F, p i98).

A list of 14 parental attitudes which typified our initial encounters with parents, and 16 

objectives of our intervention, were generated. However, these attitudes could not be 

translated into scale items to be reliably scored by field workers, neither was it possible to 

devise easily measurable indicators of the success of intervention in this area. This attempt 

was also a failure.

iii) SANCH AR Parental A djustm ent M easure

A third attempt was made which avoided the drawback of field worker scoring by using 

matemal self-rating. We collected 46 verbatim attitude statements from parents about their
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children with disabilities in our field area. Most of these carried negative connotations, 

reflecting the general view about disability locally. However, five positive statements, made 

by parents who had adjusted well to their children, were also included.

Factor 1 Rejection (6.94) Factor loading

S/he brings us a lot of joy -0.67
1 wish we could get rid of him/her 0.84
S/he will never be able to hold down a job 0.40
One day s/he will be cured -0.49
Sometimes 1 think s/he is not worth the effort 0.60
My opinion doesn’t count in this household 0.75

Factor II Positive (2.89)

1 have to keep a close eye on him/her -0.79
Other people don’t understand my problems -0.40
S/he gets away with lots of things -0.54
1 care for him/her more than my other children 0.47
The wrong treatment caused this problem 0.56
One day s/he will be cured 0.42

Factor III Maternal mental health (2.61 )

The future is in God’s hands 0.77
My health is not good 0.88
1 feel tired most of the time 0.81
1 need more sleep 0.84

Factor IV Self-blame (2.18)

Something 1 did caused this 0.77
My fortune is bad 0.58
1 can’t afford the right treatment 0.47
This is my fate, 1 can’t change it 0.59
God wants to test or punish me 0.83

Table 8. Factor analysis of SANCHAR Parental Adjustment Measure

A five point scoring system was used, anchored at two opposite poles “strongly agree” 

and “strongly disagree”. The sense of some questions was reversed and together with the 

positive statements, provided a check on acquiescence bias (the tendency to answer all 

questions affirmatively). The instrument was piloted on parents of children with various 

types of disability. Thirteen items were dropped either because of difficulty in 

comprehension, ambiguity, intrusiveness, or irrelevance. The wording of remaining items 

was altered slightly to aid intelligibility, and an example question was introduced to set the
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tone of the expected style of response. The scoring system was reversed on the negatively
; / 

connoted items so that all items with high score indicated high parental adjustment \
(appendix F, p i99). The sum scores of the 33 items was used as an outcome measure. Ten

questions adapted from Hoare’s (unpublished) epilepsy QoL scale, served as a measure of

parental concern at baseline (appendix F, p i69).

All the questionnaires were administered by a single interviewer to the mother of the child 

in a quiet comer of the clinic room before or after seeing the doctor. The questionnaire 

was supplemented by informal conversation to set the parent at ease. Forty six parents 

were interviewed at the end of the 12 month treatment period. Exploratory factor analysis 

was used to support validity and also to guide further use of the scale after possible data 

reduction, using Stata for Macintosh(176). Criteria used were conservative given the small 

sample size. Therefore factors with eigenvalue greater than 2.0 were retained, items with 

factor loading greater than 0.4 were reported, and factors with only one or two items 

loading on them were excluded. Varimax rotation was used to aid interpretation. Factor 

loadings were not used to weight domain scores.

Twenty one items were extracted in four factors. No item was repeated across factors. The 

first factor represented feelings of rejection and resentment. The second factor expressed 

positive feelings towards the child, that this problem had a definite cause and could be 

cured in time. The third factor reflected negative aspects of matemal mental health 

including external locus of control and somatic complaints. The last factor expressed 

feelings of guilt and self-blame. Table 8 shows results of factor analysis, eigenvalues are 

stated in parentheses.

Discussion

The final attempt at constmcting a parental adjustment scale was successful using parental 

attitude statements with a simple scoring system rated by mothers. Administering this 

questionnaire in a quiet, informal clinic surrounding also contributed to its validity. This 

setting was appropriate because some of the questions aroused deep emotions which had 

to be handled in a sensitive manner.
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The dimensions produced by factor analysis were meaningful and internally conceptually 

consistent. Rejection and self-blame, reported in previous studies, were common 

attitudes(132, 135). Low matemal self-esteem and depression have also been documented 

in Indian studies of childhood disability(137). These dimensions were therefore coherent 

with research findings of parental attitudes towards disability in India.

3.3.8 In Depth Interview Topic Schedule

For children who dropped out of treatment, in depth interviews were recorded at home to 

explore three main areas: what the opinion of the parents was regarding epilepsy as a 

problem; whether they believed that allopathy was efficacious; and the perceived balance 

of benefit and inconvenience of the intervention (see appendix F, p200). The interviews 

were translated and transcribed later the same day.

3.3.9 Economic Evaluation

Ascertainment

Costs of personnel, training, stationery and travel (but excluding management costs) were 

calculated by direct activity costing, substituting the cost of verification using a local 

neurologist.

Use o f Health Services

Prior utilisation and costs of health services for children with epilepsy were estimated by 

parental recall. The type of practitioner, number of visits, the travel costs and the number 

of family members accompanying the child were recorded on a proforma (appendix F, 

p i69). The pattem of service utilisation was examined according to socioeconomic status, 

cerebral impairment and other variables.

Clinic Costing

A direct activity based method was used to calculate the cost of setting up and mnning the 

service. The capital costs included equipment such as weighing scales, stadiometer, as well 

as dmgs purchased in bulk. Recurrent costs included the pro rata salary of the medical 

officer, administration, field workers and their travel, and overheads of the clinic premises.



Internai Comparison and Equity

Data was collected to enable a retrospective cost effectiveness comparison of the two 

AEDs. However, it was not known beforehand whether the two drugs would be found to 

have a difference in efficacy. The question to be answered was “what is the least cost 

method of achieving a seizure free period of three consecutive months at the end of 

treatment?”. Costs: drugs, field worker time, indirect costs to carers, and outputs: seizure 

control, adverse effects, mortality, social integration and parental adjustment were 

measured in real terms.

3.4 Procedures

3.4.1 Ascertainm ent

Key Informants

Health and disability workers as well as social groups and local figures of authority known 

to either NGO were approached as KIs between August and October 1995. The contacts 

were made by the author and two senior disability workers, visiting 18 villages. All 73 

NGO health and disability workers and 20 balwadi (nursery) workers were trained to 

recognise epileptic seizures, counsel and refer appropriately. They were given a ten item 

epilepsy questionnaire card as an aide-memoire (see appendix F, p i52). Routine health 

records were also examined.

We visited village development forums (VDF), talking shops for villagers to discuss ways 

of improving the quality of their surroundings, and spoke with 51 women and teenage 

girls at mahila mandais (women’s groups) and adolescent centres. Our aim at these invited 

meetings was to sound out local views about epilepsy and convince the forum members 

that we were offering a worthwhile service.

We were also interested to find out if children might give us important insights into the 

predicament of having epilepsy, and might also have a good knowledge of affected 

children in their home communities. We used a drama sketch with a simulated seizure.
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developed by a senior member of SANCHAR, to generate discussion amongst 670 ten 

year olds in 11 primary schools.

House To House Survey

Eight local young adults with secondary education (five men, three women) were given a 

basic orientation on epilepsy and trained in community survey work using lectures, videos 

and supervised interviews over two days. They administered the epilepsy questionnaire 

(table 3) and enumerated all children in the field area aged 2 to 18 years between October 

1995 and February 1996. If any questionnaire item was answered positively this counted 

as a positive screening result. Probe questions about associated fever or prior external 

stimulus were added to improve positive predictive value. Fieldwork was monitored daily.

All children screening positively were interviewed at home by the author and a senior 

disability worker. Children with epilepsy were invited to attend clinic. Those with other 

diagnoses were counselled and/or referred.

3.4.2 Clinical Trial

Clinical Assessment

Children who attended the weekly CINI epilepsy clinic were assessed by the author and 

CINI medical officer. Proforma A details the recording of demographic data, source of 

ascertainment, date, a full description of the event(s), age at first episode, lifetime number 

of episodes, frequency of episodes in the last three months, interval between first episode 

and first allopathic treatment, seizure classification, perinatal and past medical and family 

history, developmental history, height, weight, head circumference, handedness, vision and 

hearing, neurological and general physical examination. The assessment was summarised 

as a problem list and then eligibility for the trial was checked before explaining this to the 

parent(s) and seeking consent for randomisation.

Parental Consent

Full informed consent was sought from parents by verbal explanation in Bengali by the 

author and a senior disability worker.
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Randomisation

Randomisation of individual children to one of two active treatment arms was performed 

by a research assistant. The first ten subjects were assigned treatment randomly using a 

pre-prepared, balanced random number list. Thereafter, randomisation was by the 

technique of minimisation using five separate index cards. These maintained current lists 

of patients in each of the five categories aged 2-12 years, 12-18 years, associated 

impairments present or absent, and overall treatment allocation.

Clinic Visits

The diagnosis and need for long term management were explained by the doctor and 

SANCHAR worker after asking about the parents’ concerns and experiences. The 

research assistant would check that dispensed drugs matched the prescriptions and then 

explained how and when the tablets should be taken. Each subject was issued with a 

treatment card, designed along WHO guidelines, which included body weight, seizures, 

drug dose and a calendar showing the date of the next appointment (see back flap). 

Finally, the parents booked a return appointment, and were advised on possible side 

effects, first aid measures, sources of help in an emergency, and that a SANCHAR field 

worker would be visiting their home soon. Baseline behaviour measurements (ASQ) and 

Family Support Scale were completed at the first two clinic visits (see figure 7).

Dosage Regimen

Children started on a small, body weight-related dose, increasing at standard intervals to a 

maintenance dose. Phenobarbitone was started at 1.5mg/kg/day increasing to 3mg/kg/day 

in two divided doses using 30mg and 60mg tablets, whilst for phenytoin the starting dose 

was 2.5mg/kg/day increasing to 5mg/kg/day in two divided doses using 50mg and lOOmg 

tablets. At follow up, one incremental dose was allowed if seizure reduction had not 

occurred, up to a maximum of 5mg/kg Phenobarbitone or 7 mg/kg Phenytoin.

Monitoring and Home Visits

The second clinic appointment was usually two weeks after the initial one and this period 

was used to introduce the child to a starting dose of medication. Guidelines for clinical 

follow-up included a side-effects checklist and criteria for discontinuing or altering the



dose of the drug (see Appendix F, pl71-2). Thereafter, appointments were booked at four 

week intervals, or to the convenience of parents.

SANCHAR field workers usually visited between appointments. They were six men and 

two women, in their early twenties or thirties. Each had responsibility for a geographical 

area of the field district, and took on a mixed caseload of children with different types of 

disabilities. Their responsibilities were to assess the social and developmental needs of the 

child, to help the parents adjust to the child’s condition, to educate the family on 

managing epilepsy at home, give first aid advice, to encourage the habilitation of children 

into the life of the family and community, and to act as a source of moral support. They 

encouraged parents to bring their child to clinic appointments and enquired about reasons 

for non-attendance. They also maintained a tablet count to assess compliance, which 

information was relayed to the clinic. Socioeconomic status and social integration 

measures were completed at home where direct observation was important.

Salivary assays

Salivary assays of free phenobarbitone and phenytoin were taken at 6 months, 12 months 

after entry to the trial and at drop-out if this preceded the 12 month trial period. This was 

to check compliance and interpret efficacy but these results were not available for clinical 

use. A small amount of sodium citrate on the tongue induced the flow of salivary 

ultrafiltrate which was collected in a sterile tube and immediately frozen(178). Blood 

levels were not monitored because of cost and discomfort to children.

Dropping out o f treatment

Default was defined as missing a clinic appointment, either with or without prior notice. 

After defaulting, subjects would be visited by their field worker to enquire about the 

reason for default. Enquiries were also made at clinic after the defaulted appointment and 

responses recorded in the clinic notes. If the family indicated that they would no longer 

attend, then they were visited twice more to try to find out why they were dropping out 

and whether they could be persuaded to remain. If they did not return to clinic, this was 

counted as dropping out, and they were interviewed at home using the topic schedule 

(appendix F, p200) by the author and senior disability worker.

C / ( ( j
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3.4.3 Summary of Measures and Procedures

Screening

Verification

AED Randomisation

12 months or dropout?

Parental Adjustment Measure 
Saliva sample

Subsequent Clinic Visits 
Seizure details 

Adverse effects

Subsequent Home Visits 
Tablet Count

Third Clinic Visit 
Seizure details 

Adverse effects 
Saliva sample

Third Home Visit 
Complete above 

Tablet Count

Second Home Visit 
Health Costs 
Tablet Count

Second Clinic Visit 
Seizure details 

Adverse effects 
Family Support Scale

Dropouts 
Seizure details and side effects 

Behaviour outcome rating 
Semi-structured interview

12 months 
Seizure details and side effects 

Behaviour outcome rating 
Social Integration Score

First Clinic Visit 
Abbreviated Symptom Questionnaire

First Clinic Visit 
Demographic and seizure details 
Medical history and examination 

Neurodevelopmental examination

First Home Visit 
Socioeconomic status 

Social Integration Score 
Tablet Count

Figure 7. Plan of data collection for study subjects
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3.5 Analysis

3.5.1 Ascertainm ent

Paper records were transferred to a computer database. Prevalence was estimated using an 

estimate of denominator population from the survey, with 95% confidence intervals. 

Capture-recapture methods were used to estimate the absolute sensitivity of the 

survey(179). The simplified two-sample formula N=M(n/m) calculates the total number 

of true cases N, when the number found by one method (eg KI) n is known, the total 

found by survey M is known, and the number identified by both methods is m. The odds 

of treatment success was calculated in a multiple logistic regression model with age, sex, 

cerebral impairment, prior drug treatment, number of lifetime seizures and dropping out 

of treatment, using Stata 5.0 for Macintosh statistical software (176).

3.5.2 Clinical Trial

Stopping rules and interim analysis

Most children in West Bengal treated with antiepileptic drugs receive phenobarbitone 

alone or in combination. The treating physician had the option of withdrawing any child 

from treatment according to prespecified criteria. Interim analysis would not have 

revealed new data on safety or efficacy and would have led to loss of statistical precision. 

Therefore a conscious decision was made neither to have provision for early stopping of 

the trial, nor interim analysis.

Efficacy and Toxicity

Analysis was based on the policy of intention to treat. Treatment effects, adjusted for 

design (age, cerebral impairment) and prognostic variables (sex, total number of seizures, 

interval between first seizure and randomisation, seizures in three months prior to 

randomisation, prior antiepileptic drug treatment, seizure type, symptomatic epilepsy) 

were estimated using the Cox proportional hazards model. Treatment group mean 

behaviour rating scores were compared by Wilcoxon test at a significance level of p=0.05. 

A dichotomous behaviour problem variable was created from cut-off scores to compare 

subjects rated by different measures. The effects of age group, sex, cerebral impairment.



antiepileptic drug, and first order interactions between these variables, was tested using a 

multiple logistic regression model, summarised as odds ratios with 95% confidence 

intervals, using STATA 5.0 for Macintosh software(176).

Dropping Out o f Treatment

Children dropping out or remaining in treatment were coded dichotomously. Multiple 

logistic regression was used to examine the ability of factors at baseline to predict 

dropout: age, sex, cerebral impairment, AED, aetiology, seizure type, lifetime seizures and 

duration, treatment history and delay, informal social support, family size and type, 

reported income, and maternal education. Interview histories were used to identify the 

main reasons underlying the decision to drop out of treatment and to illustrate how 

decisions were made in the context of other socioeconomic priorities.

3.6.3 O utcom es

Predictors o f Behavioural Problems

Behavioural problems for the age group 6-18 years were analysed by multiple linear 

regression, giving coefficients with exact p values and 95% confidence intervals. The log 

of the total GPRS score plus one was taken as dependent variable, and independent 

variables were: sex, age, (log) lifetime seizures, cerebral impairment, antiepileptic drug, 

socioeconomic status, and (log) adjusted informal social support score at baseline.

Predictors o f Parental Adjustment

Since the measure was not available at the outset of the study, it was not possible to 

examine its effect on social integration and behaviour, or examine change with 

intervention. The total parental adjustment score at outcome was used in a multiple linear 

regression to find predictors at baseline and during the intervention: age, sex, cerebral 

impairment, lifetime seizures, AED, social support, and number of field visits. In 

supplementary analyses, association was sought between behaviour problems at baseline, 

social support and number of field visits; behavioural problems at baseline and outcome; 

parental concern at baseline and parental adjustment at outcome and number of field 

visits; and possible confounding of AED on parental adjustment by seizure remission.



Deficits, Change and Predictors of Social Integration

Deficits were identified by comparing the individual items scored “as peers” between 

control and epilepsy groups. Groups and items were tested for difference by Student’s t 

test and Mann-Whitney U test.

Age effects were studied and pooled samples divided into two age groups, 6 to 12 years 

and 13 to 18 years. Aggregate scores were compared by t test and individual items by 

Mann-Whitney U test to find differences by age group. Interaction between age group 

and epilepsy was sought by analysis of variance.

Baseline aggregate scores and item scores were compared between children with epilepsy 

who had remained in follow-up and those who had dropped out of the treatment 

programme by t test and Mann Whitney U test.

Individual item scores in the epilepsy group were then compared at baseline and follow- 

up by Wilcoxon paired t test to assess the direction and magnitude of change in social 

integration.

An alternative measure was used to investigate the predictors of change in social 

integration in boys and girls. The individual aggregate scores at outcome minus the group 

mean scores at baseline was used as an indicator of individual change in social integration. 

This measure was used as dependent variable in multiple linear regression against 

independent variables: age, cerebral impairment, social support, lifetime seizures, income, 

maternal education, antiepileptic drug and number of field visits.

Costs

Cost of consultation, drugs, investigations, transport and incidental expenses were sununed 

and averaged per visit. Medians and interquartile ranges were calculated and tabulated 

according to income group. Associations between duration of epilepsy and help-seeking 

was sought by significance testing. Capital and recurrent clinic costs were summed and the 

establishment and monthly running costs calculated.



Chapter 4. Results

This chapter describes the results of the ascertainment process, the clinical trial of 

phenobarbitone in terms of efficacy and acceptability, and the broad outcomes of the 

study: behavioural problems, social integration, parental adjustment and costs.

4.1 Ascertainment

Key informants varied in knowledge, accuracy, and geographical coverage. Disability 

workers suggested half of all names, the rest came from villagers at VDFs. We were 

received well because of previous contact with our organisations. Local beliefs were that 

many people with epilepsy died, few got married or led independent lives, and that 

treatment was expensive and required visits to the city. Women’s groups and adolescents 

described the stigma, especially for women and girls, and concern about febrile 

convulsions. Teachers and schoolchildren did not suggest many names and very few had 

ever witnessed a seizure. Health workers and health records provided no useful 

information.

Reaction to the survey was mainly positive, although a few householders were initially 

suspicious and expected a financial handout. The most common misconceptions about 

the survey were that the workers represented the government, the bank, or a child 

sponsorship agency. In one instance survey workers were detained by villagers owing to a 

misunderstanding about an immunised child with complications.

Some remote neighbourhoods could have been missed since we had no maps or up to 

date population records. As a check, demographic data were found to be consistent with 

census statistics of 1991 adjusted for population growth. There was a negligible non

response rate at the first stage of screening (<0.1 %). The denominator child population 

was estimated in those villages where only the KI method was used, using the fraction 

derived from enumeration.
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House to House Survey Key Informant Metfiod Metfiods combined (%)

Villages screened 38 18 46

Total population 108795* 68468* 117349*

Total 2-18 years 37616 23673t 40574t

Screen positives 284 67 334

Anoxic seizures 18 - 18(5)

Breathholding attacks 23 5 27(8)

Febrile convulsions 11 2 13(4)

Vasovagal syncope 35 - 35(10)

Unconsciousness undefined 17 3 19(6)

Normal 45 6 51 (15)

Ottier 27 8 33(10)

Untraceable 7 16 22(7)

All epileptic seizures 101 27 115

Active untreated epilepsy 80 19 90

Inactive epilepsy 10 3 11

Treated epilepsy 10 4 12

Single seizure 1 1 2

Seizures: positive predictive value 36% 40% 34%

(95% 01) (32.7-38.4) (34.3-46.3) (31.8-37.0)

Total seizure cases$ 108 37 132

Prevalence of seizures - - 3.3 per 1 000

(95%CI) (2.97-3.53)

Prevalence of epilepsy - - 3.2 per 1 000

(95%CI) (2.87-3.43)

Prevalence active epilepsy§ - - 2.6 per 1 000

(95%CI) (2.31-2.81)

Table 9. Comparison of ascertainm ent m ethods

* 1995 estimates from 1991 Census figures using crude popuiotion growth rote 2.0%
t Estimoted
t Includes those troced from clinic
§ Active untreoted epilepsy: two unprovoked, ofebrile seizures in previous twelve months

S '2



Table 9 summarises the results of the two methods, both were used in 16 of the 46 

villages. 17 children screened positively by both methods. A total of 334 children were 

identified in the first stage of screening.

4.1.1 Verification

A quarter (16) of 67 children identified by informants were untraceable because of 

inadequate details of location. Ten had disturbance of consciousness of non-epileptic 

cause whilst 26 were either normal or had asthma or muscle cramp, the Bengali word for 

which is the same as for “tonic”. Twenty seven had epileptic seizures, nine of whom were 

missed by the survey.

The diagnosis of epileptic seizures was confirmed in 101 of 284 children from the survey. 

Only seven names were untraceable because of inaccurate addresses or migration. The 

majority (72%) had suffered some disturbance of consciousness. The positive predictive 

value of the survey was 36% and enhanced by probe questions to 39%, similar to that for 

KIs (40%). Forty five children had no disturbance of consciousness, parents labelling 

them absent-minded (question 4, table 3) and a positive response to this question was least 

predictive. The probability of being a true case was increased if question 5 (Has your 

child ever had epilepsy?) was answered positively or if more than one question was 

answered positively.

Where both methods were used, survey identified almost four times more cases (55) than 

KIs (15 of a total of 61). The survey tended to pick up less severely affected children (33 

of 55), that is with fewer than one seizure per month or without associated impairments, 

than KIs (9 of 15). It is unlikely that prior ascertainment bias (the KI method preceded 

the survey) accounted for this magnitude of difference. Using capture-recapture 

methods(179), the absolute sensitivity of the survey was estimated without resort to 

examining negatively screened children (table 10), as 59%, supported by observations that 

informants identified children missed by survey, and that children with epilepsy continued 

to present at clinic after the formal ascertainment period.
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Identified Not identified Total

by survey by survey

Identified by KI 10 7 17

Not identified by KI 49 34 83

Total 59 41 100

Table 10. Relative sensitivity of key informant and sunrey

4.1.2 Epileptic Seizures

Of children aged 2 to 18 years, 132 had a history of epileptic seizure: four had single 

seizures, 11 had fewer than two in the previous 12 months (inactive), and 13 were on 

treatment at the time of screening (table 9). One hundred and four (90%) had active 

epilepsy and were not currently on treatment. Hence an estimated minimum prevalence of 

epileptic seizures of 3.3 per 1,000 (95%CI: 2.97-3.53 per 1,000) and of active epilepsy of 

2.6 per 1,000 (95%CI: 2.31-2.81 per 1,000). Using the ILAE definition of active 

epilepsy(180), at least two seizures with one in the last five years regardless of treatment 

status, the prevalence of active epilepsy would be 3.2 per 1,000 (95%CI: 2.87-3.43 per 

1,000). Adjusting for survey sensitivity over the whole field area raised the estimated 

prevalence of active epilepsy to 5.52 per 1,000 (95% Cl: 3.80-7.25 per 1,000).

Thirty-six per cent of children had primary generalised tonic-clonic seizures (GTCS), a 

further 20% GTCS with uncertainty about primary onset or secondary generalisation. 

Nineteen per cent of children had only partial seizures, a further 23% secondarily 

generalised. One child had absence seizures, one had myoclonic seizures and five had 

multiple seizure types. One quarter had associated impairments such as mental retardation 

or cerebral palsy.

4.1.3 Time an d  Costs

Visits to KIs took a total of 48 person days, using two senior field workers and the author. 

The survey required 555 person days using eight survey workers. The second stage of 

screening required a doctor (the author) and a senior field worker to visit the child and
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family for verification. The ascertainment cost per case was Rs 393 ($10) and Rs 499 

($14) for KI and survey methods respectively.

Cases identified 

Person-days required 

Total cost of first stage screening 

Cost of identifying one screen positive 

Cost of screening and verifying one case 

Cost of identifying one treatment success

House to fiouse survey

108

555
Rs41 941 ($1200) 

Rs388($11) 
Rs499($14)

Rs 2343 ($67)

Key Informants

37

48
Rs 10 420 ($300) 

Rs 282 ($8) 
Rs393($11) 

Rs 1212 ($35)

Table 11. Relative costs of ascertainm ent

4.1.4 Predicting Treatment Success

At the end of a year, 28 of 94 treated children achieved remission in the final three 

months. There were no differences in the probability of dropout from treatment between 

ascertainment groups. The odds ratio for treatment success for children identified by Key 

Informants, adjusted for age, sex, cerebral impairments, prior drug treatment, number of 

lifetime seizures, and dropping out of treatment was 4.74 (95% Cl: 1.19-18.85), and by 

epilepsy survey, 0.43 (95% CI:0.12-1.55).

S.?
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4.2 Clinical Trial

4.2.1 Descriptive Epidemiology

Tables 12 and 13 show the demographic and socioeconomic characteristics of the study 

sample. Most families were nuclear with a median size of six. 60% of families were Hindu, 

with a large Muslim minority. Half of households were headed by a daily wage labourer, 

usually farming in season and labouring out of season. Half of mothers were unable to 

read, write or tell the time. Reported monthly income varied 20-fold from Rs300 to 

Rs6,000, the median Rs 1,000 ($30). The typical house was made of mud with a thatch or 

tile roof, two rooms, no other land, and no electricity. Most households kept livestock, 

owned part or all of a pond, and did not have running water or latrine facilities nearby.

Cases Controls

Monthly income (Rs)' 

House Quality

Median (range) 1000 (300-6000)

Housing tenure Rented (%) 5(6 ) 4 (7 )
Ownership (%) 79 (94) 55 (93)

Additional land None/unfarmed (%) 56 (69) 43(73)
Farmed (%) 25(31) 16(27)

Rooms One or two (%) 59 (79) 47 (80)
More than two (%) 16(21) 12(20)

House construction Mud (%) 55 (65) 43(73)
Brick (%) 29(35) 16(27)

Roof construction Thatch or tile (%) 74 (88) 56 (95)
Tin or cement (%) 10(12) 3 (5 )

Toilet Field (%) 53(63) 33(56)
Khata (%) 13(15) 5 (8 )
Sanitary (%) 18(22) 21 (36)

Electricity No (%) 59 (69) 39 (75)

Possessions

Yes (%) 26(31) 20 (25)

Livestock Yes (%) 48(58) 43(73)

Pond Yes (%) 41 (50) 42(71)

Bicycle Yes (%) 39 (47) 21 (36)

Radio Yes (%) 33(40) 29 (49)

Tape recorder Yes (%) 8(10) 4 (7 )

Television Yes (%) 16(19) 5 (8 )

Table 12. S ocioecon om ic characteristics of study subjects

* Rs30 approximately $1; Rs50 approximately £1.
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Phenytoin
(n=47)

Phenobarbitone
(n=47)

Total
(n=94)

Family size Median (range) 6 6 6
25tl>75th centile 5-7 5-8 5-7.5

Occupation of head Wage labourer (%) 23 (49) 18(38) 41 (43)
of household Business (%) 6(13) 6(13) 1 2 (13)

Skilled trade (%) 7(15) 9(19) 16(17)
Salaried (%) 7(15) 7 15 14 15
Not recorded (%) 4 (8 ) 7(15) 11 (12)

Maternal literacy Illiterate (%) 19(40) 23 (49) 42 (45)
Intermediate (%) 10(21 9(19) 1 9 (20)
Proficient (%) 14(30) 9(19) 23 (24)
Not recorded (%) 4 (8 ) 6(13) 10(11)

Household type Nuclear (%) 36(77) 34(72) 70 (74)
Joint (%) 7(15) 7(15) 14(15)
Not recorded (%) 4 (9 ) 6(13) 1 0 (11)

Religion Hindu (%) 28 (60) 27(57) 55 (59)
Muslim (%) 19(40) 1 9 (40 ) 38 (40)
Christian (%) 0 1 (2) 1 (1)

Monthly income (Rs)+ Median 1000 1000 1000
25th-75th centile 675-1500 700-1500 700-1500

Age group 2-5 years 8(17) 6(13) 14(15)
6-12 years 18(38) 21(45) 39(41)
13-18 years 21 (45) 20 (42) 41 (44)

Sex Male (%) 25(53) 24(51) 49 (52)
Female (%) 22(47) 23 (49) 45(48)

Cerebral Impairment Absent (%) 35(75) 35(75) 70 (75)
Present (%) 12 (25) 12 (25) 24 (25)

Age at onset (years) Median 6.75 8 8
25th-75th centile 3.75-10 5-12 4-11

Body mass index kg/m'mean (sd) 13.3 (5.5) 14.8(3.3) 14.0(4.6)

Aetiology Idiopathic (%) 34(72) 38(81) 72(77)
Symptomatic (%) 13(28) 9(19) 22(23)

Seizure type Partial only (%) 16(34) 7(15) 23 (25)
2ry Generalised (%) 19 40) 18(38) 37 (39)
1 ry Generalised (%) 12(26) 2 2 (47) 34(36)

Lifetime seizures Median 61 51 50
25th-75th centile 6-1002 5-200 5-300

Seizures in 3 Median 12 9 9
months pre-trial 25th-75th centile 4.5-93 4-27 4.2-39

Febrile convulsions Negative history (%) 24(51) 26 (55) 50 (53)
Positive history (%) 5(11) 5(11) 10(11)
Not recorded (%) 18(38) 16(34) 3 4 (36 )

Family history Absent (%) 26 (55) 29 (62) 55 (59)
of seizures Present (%) 3 (6 ) 2 (4 ) 5 (5 )

Not recorded (%) 18(38) 16(34) 34(36)

Prior AED exposure Negative (%) 25(53) 33(70) 58 (62)
Positive (%) 22 (47) 1 4 (30) 36 (38)

Table 13. Baseline com parison of subjects by treatment group

 ̂Rs30 approximately $1; Rs50 approximately £1.
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Table 13 shows the characteristics of subjects by treatment group at baseline. There was 

equal distribution by age group, sex and cerebral impairment, confirming the efficacy of 

the minimisation process. The overall age distribution was higher than in previously 

reported trials of antiepileptic drugs in children, and the age at onset of epilepsy was also 

relatively late, median 8 years. In addition, the pre-treatment number of seizures was high 

compared to Western groups, a median of 50, and a history of febrile convulsions very 

high also - 17%. Four children were rated as hyperactive at baseline.

Whilst it is commonly assumed that people in developing countries are untreated with 

AEDs, it was surprising that 38% had AEDs in the past, and 50% had received some form 

of treatment (table 14). For the 29 children for whom data on duration of exposure was 

available, the range was 0.5 to 157 months, mean 35 months. Very few had tried 

homeopathy (7%).

Prior treatments
None

Non-antiepileptic drugs
Homeopathic Other* Multiple Total

Antiepileptic drugs
None 47 5 4 2 58
Ptienobaibitone 7 - - - 7
Carbamazepine 3 2 - 1 6
Garoin 4 - - - 4
Phenytoin 2 - - 1 3
Sodium valproate 2 - - 1 3
Unknown 9 - - - 9
Multiple 2 - - 2 4

Total 76 7 4 7 94

Table 14. Type of prior treatment received

* Brain tonics and vitamins

Children in the phenytoin group were slightly younger, smaller, younger at onset of 

epilepsy, more likely to have a remote symptomatic cause, have partial seizure semiology, 

a higher cumulative number of lifetime and pre-trial seizures, be more likely to have a 

first degree family history of seizure disorder, and more likely to have had antiepileptic 

drugs before. Overall therefore, children in the phenytoin group had a worse prognosis.
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Figure 8 shows a summary of the clinical trial. Of 109 children identified by population 

screening, 15 families declined all treatment. Ninety four children were randomised by 

age group and presence of cerebral impairment to one of the two trial drugs. Sixty two 

(66%) were followed updwelve months for seizure outcomes. Eighty one (86%) had 

behaviour outcomes recorded either at 12 months or at the time of dropout from 

treatment. In all, 61 subjects had complete follow-up data, with similar proportions of 

missing data between treatment groups.

Completed trial, n=31Completed trial, n=31

Received Phenytoin, n=47 Received Phenobarbitone, n=47

Randomisation, n=94

Eligible patients, n=109 
Declined treatment, n=15

Followed up:
12 mo Seizure outcomes, n=31 

Behaviour outcomes, n=43

Followed up:
12 mo Seizure outcomes, n=31 

Behaviour outcomes, n=39

Withdrawn, n=16 
Excessive seizures, n=2; Access, n=4 

Refusal, n=5; Remission, n=3 
Died, n=1 Lost to follow-up, n=1

Withdrawn, n=16 
Excessive seizures, n=1 ; Access, n=3 

Refusal, n=5; Remission, n=3 
Side effects, n=1 ; Lost to follow-up, n=3

Figure 8. Clinical trial profile

Sixteen children withdrew from the phenytoin arm before 12 months. In two children, 

seizures were judged excessive. Four families did not accept the diagnosis of epilepsy. 

Four families could not afford to stay in follow-up and another four did not return 

because their children stopped having seizures after a few months of treatment. One 

family moved out of the area and was lost to follow-up, and one died a seizure-related 

death, drowned in a pond.

S9



'  ) /  7 /7  / ? 7 / / ( 7 /  / W r Y 7  / / f 6  P ü /

In the phenobarbitone group, there were 16 withdrawals; three families refusing to 

reattend, five whose children’s seizures had remitted with treatment, three had access 

problems, one suffered adverse effects (drowsiness), and three families who were lost to 

follow-up. Detailed analysis of reasons for dropout are presented later in this chapter.

4.2.2 Efficacy

Table 15 shows actuarial analysis of children free of seizures by treatment group and 

period. Dropouts were censored. Overall three month remission proportions rose over the 

year, from 49% in the first quarter to 65% in the fourth quarter. In each quarter, subjects 

in the phenobarbitone group were more likely to remain seizure free. Salivary assays were 

lost in storage and so not available to assess compliance.

First Second Third Fourth
quarter quarter quarter quarter

Number at risk

Phenytoin group 46 39 35 27

Phenobarbitone group 45 38 34 30

Combined 91 77 69 57

% Seizure Free

Phenytoin group 42 49 48 56

Phenobarbitone group 56 64 67 73

Combined 49 57 57 65

Table 15. Actuarial seizure remission by treatment group

Figure 9 shows the Kaplan Meier survival curves of time to first seizure after 

randomisation. The number at risk in each treatment group at 50 day intervals is shown 

above the x-axis. Failure, or time to first seizure, occurred earlier with phenytoin (log rank 

test p=0.046). When the two drugs were compared after adjustment for design factors 

(age and cerebral impairments) using the Cox proportional hazards model, the difference 

remained, as expected (Hazard ratio: 0.57, 95% Cl: 0.32-1.00). However, once all 

prognostic variables were entered into the model: log lifetime seizures, log pre-trial 

seizures, seizure type, and prior antiepileptic drug exposure, the hazard ratio for 

phenobarbitone showed no difference to phenytoin, 0.97 (0.28-3.30), although
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confidence intervals were wide. There was therefore no evidence of a difference in 

efficacy between the two drugs once prognostic factors had been taken into account.

1 0 0 %

75%  -

P h e n o b a rb ito n e

50%  -

P h en y to in

PB

150

time to first seizure (days)

50 100 200 300

Figure 9. Actuarial seizure-free curves by treatment group

Number at risk in each treatment group at 50 day intervals shown above x-axis

4.2.3 Toxicity

Reported Side Effects

Table 16 shows the complaints reported at follow-up visits to clinic. Twenty seven parents 

or children reported symptoms which they ascribed to treatment. Excepting transient 

drowsiness on starting phenobarbitone, there was no excess of any type of complaint in 

either group. Two of the three families in the phenytoin group reporting sleep 

disturbance dropped out of treatment. There were three dropouts in the phenobarbitone 

group who reported behavioural problems, of whom two were lost to follow-up. The mean 

age of the 14 children with reported behavioural problems was 9 years, and four of them 

had cerebral impairments, two in each treatment group.
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Side effects reported Phenytoin group Phenobarbitone group
Number of Number who Number of Number who

participants did not participants did not
complete trial* complete trial*

No side effects 33 13 34 12

Single side effect

Behavioural 6 1# 6 3

Sleep disturbance 2 2 2

Anorexia/nausea 1 -
Dizziness 1 -

Multiple side effects 4 5 1

Total 47 16 47 16

Table 16. Children with side effects reported at clinic

*For any reason. # Died.

Outcome Behaviour Rating

Table 17 shows the mean total scores on each rating scale compared by treatment group 

using the Wilcoxon test, and their distribution by cerebral impairment, age group and sex. 

20 children were dichotomously rated as having behaviour problems at outcome.

Phenytoin Phenobarbtone Combined p value

Mean (sd) log total score*
Conners 2.65 (0.89) 2.64(0.71) 2.64 (0.80) 0.97
BSQ 2.18(1.02) 2.12(1.31) 2.15(1.04) 0.94
BSQ (adapted) 3.03 (0.38) 3.51 (0.33) 3.21 (0.42) 0.07

Number with behavioural problems/total in group (%)
Male 6/22 (27) 3/20 (15) 9/42(21)
Female 7/21 (33) 4/18(22) 11/39(28)
Age group 2-5 years 3/7(43) 3/6 (50) 6/13(46)
Age group 6-12 years 5/17(29) 3/16(19) 8/33(24)

Age group 13-18 years 5/19(26) 1/16(6) 6/35(17)
Cerebral impairment 4/11 (36) 4/11 (36) 8/22(36)
No cerebral impairment 9/32 (28) 3/27(11) 11/59 (19)

Total 13/43(31) 7/38(18) 20/81 (25)

Table 17. Distribution of behavioural problems at outcom e

'Conners parent rating scale for 32 children in each group aged>5 years; preschool behaviour 
screening questionnaire (BSQ) for children aged 2-5 years (4 phenytoin, 3 phenobarbitone); adapted 
BSQ for children with cerebral impairment (7 phenytoin, 4 phenobarbitone). Information was not 
available for 4 children in phenytoin group and 9 in phenobarbitone group.
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Multivariate analysis o f behavioural problems

There was no evidence of any significant independent effect of antiepileptic drug, age 

group, sex or cerebral impairment on behavioural outcome (see table 18). There was 

evidence of some interaction between sex and cerebral impairment (odds ratio 38.1, 95% 

CI.T.49-971.2), such that girls with cerebral impairment were most likely to have 

behavioural problems. The non-significant interaction terms were dropped from the final 

model and the following estimates for effect on behaviour problems were obtained.

Variable Unadjusted odds ratio for 
behaviour problem(95% 01)

Adjusted^ odds ratio for 

behaviour problem(95% 01)

AED, Phenobarbitone vs Phenytoin 0.52(0.18-1.48) 0.51 (0.16-1.59)

Sex, Male vs Female 1.44 (0.52-3.97) 0.44 (0.11-1.75)

Cerebral impairment, Present vs Absent 2.24 (0.76-6.56) 0.35 (0.04-3.29)

Age group, 13-18 vs 2-12 years 0.47(0.16-1.39) 0.42(0.13-1.39)

Sex*Cerebral impairment; 
Male, no impairment 
Male, impairment 
Female, no impairment 
Female, impairment

1.0
0.33 (0.04-3.06) 
0.52 (0.14-1.97) 
24.2 (1.60-363.6)

1.0
0.35 (0.04-3.29) 
0.44(0.11-1.75) 

25.1 (1.57-402.0)

Table 18. Risk factors for behavioural problems

Tor antiepileptic drug, sex, cerebral impairment, age group, and sex x cerebral impairment interaction

When behaviour problems rated by ASQ at baseline were added to the model, there was a 

drop in statistical power since data for only 62 subjects were available. Nevertheless, pre

existing behaviour problems were an independent predictor of behaviour problems at 

outcome (Odds ratio 1.20, 95% Cl: 1.02-1.45).

4.2.4 Dropout

Thirty two of 94 children dropped out of the treatment programme over the course of the 

year. There were ten dropouts in the first quarter (of which five were in the first month),

13 in the second, four in the third, five in the fourth.



Age, sex, the presence of cerebral impairments, seizure type, number and duration of 

seizures, treatment group, family characteristics, maternal education, income and social 

support did not predict dropout in multivariate analysis. Children with symptomatic 

epilepsy were less likely to remain in follow-up (odds ratio 0.12, 95% Cl: 0.015-0.88), 

and children who had received antiepileptic drugs before were more likely to remain in 

follow up (odds ratio 4.60, 95% Cl: 1.0-21.0).

Main Reason First
quarter

Second
quarter

Third
quarter

Fourth
quarter

Total

Diagnosis unacceptable 4 1 1 6

Access 1 5 6
Symptom resolution 2 1 2 5
Excessive seizures 1 2 3
Non-resident 3 3
Expecting money 1 1 2

Alternative treatments 1 1 2
Not worth treatment 2 2
Side effects 1 1
Unknown 1 1
Death 1 1

Total 10 13 4 5 32

Table 19. Main reasons for dropping out of treatment

Table 19 summarises the reasons, obtained from interview, for dropping out of the 

treatment programme. These tally with the information summarised in the clinical trial 

profile (figure 8), with extra details of families who refused to reattend. Appendix G 

(p201-211)contains transcripts of interviews.

Six families found the diagnosis of epilepsy unacceptable. All had been identified by the 

survey. Three of these children had complex partial seizures manifesting as odd 

behaviour (see appendix G: 903, 3903, 2801) and these families preferred alternative 

labels for their children’s conditions, respectively that they were “a bit thick”, had “a 

fault of the mind”, or a “mental illness”. Whilst two families had not perceived a 

problem before the survey, the third family had been to see a “mental doctor”. The 

fourth child was a teenager with an unsupportive family background, who might have 

dropped out as a tactic to draw some sympathy from his mother, although in the event he
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was unsuccessful. Two other families simply refused to entertain the diagnosis, although 

both had attended clinic once. One was a six year old girl, with episodes that had been 

witnessed at school, not at home by her parents, and the other was a ten year old boy, who 

had febrile convulsions as a youngster, but was now having them without fever. His father 

believed he was still having febrile convulsions.

Five children dropped out when their symptoms resolved: three had other life events 

which overshadowed clinic appointments: the mother of one older boy died; an older girl 

got married (1902), and after being verbally abused by one of the clinic staff, vowed 

never to return; and another teenage girl got a night job in the city (1502).

Four children from Parasar, the farthest village, dropped out because they could not 

afford to come any more. They were also amongst the poorest families, two earning Rs 

500, half of the median income in the study. Another poor family (2608), without a male 

head, sent their child away to work as a servant in another household which was not 

informed of her diagnosis. The tribulations of a family in extreme poverty are well 

illustrated by family 1701.

Three children with excessive seizures dropped out. One child’s epilepsy syndrome was 

re-diagnosed as complex absences, rather than complex partial seizures, and therefore 

could not be treated with study drugs. His mother returned to her former doctor who gave 

the child sodium valproate (2401). The other child was severely disabled after untreated 

meningitis, with hemiplegia and few self help skills. His mother had difficulty giving him 

tablets, which he tended to spit out. Increasing doses of monotherapy were tried and some 

progress was being made with dual therapy, when the dose was abruptly halved by the 

CINI medical officer (a prescribing error). This was the final straw for the family, who left 

to seek help elsewhere (904). The third family was not compliant in giving medicines to 

the child who also had severe mental retardation and whom they had expected to be 

completely cured (2401).

In the first quarter, three children who had attended clinic could not be located at field 

visit and did not attend again. In fact, their parents had given either false addresses or the
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names of relatives within the field area, in order to avail of services. They either did not 

receive what they were looking for, or found the long distance excessive.

Two families had registered their children’s names at clinic because they knew about 

CINI’s child sponsorship programme and had believed registration would allow entry to 

the programme. When challenged about this, one father became quite abusive to the field 

workers (3203).

One mother had been treating her child at the Christian Mission Clinic and felt she was 

getting a better service there with expensive drugs “from Mother Theresa” and a long 

waiting list for a doctor who only came three days a week, features which marked out a 

physician of some standing, and so returned there (1601). Another family was reluctant 

from the outset to use allopathy and reverted to homeopathy after some months, having 

never taken the prescribed allopathic treatment (3302).

Poverty forces hard decisions. Two families with children with mental retardation and 

epilepsy simply did not see an advantage in treating seizures which were relatively 

inconsequential to their full problem (2601). The older boy, in his late teens also had 

severe behaviour problems, and died shortly after the end of the study (401). His parents 

were open in admitting that they had long wanted rid of him. Years earlier he had 

dropped out of SANCHAR’s programme because his parents had lost interest in him.

Only one person dropped out because of side effects: a young woman with infrequent 

complex partial epilepsy, very occasionally generalised, became drowsy after starting 

medication, threw the tablets away, and after one more attempt, decided that the medicine 

was worse than the illness.

4.2.5 Default

The 60 children in follow-up missed an average of four weeks of appointments over the 

year. The commonest reasons given were maternal illness, intercurrent illness in the child.



V  / / ?  W / « v  / V ;  P < 3 /

other domestic commitments, lack of money and problems of access during the rainy 

season. There was no direct relation between default and distance to the clinic.

4.3 Broad Outcomes

4.3.1 Predictors of Behavioural Problems

CPRS-48 scores at outcome were skewed in distribution towards lower scores, with a 

median score of 15 and an interquartile range of 9-25.5. In simple univariate linear 

regression of (log transformed) CPRS-48 scores at outcome, there were no significant 

(p<0.05) associations with demographic or predicted prognostic variables: sex, age, 

number of lifetime seizures, seizure type, antiepileptic drug, or with maternal education, 

income or number of field visits. Cerebral impairment reached near significance 

(p=0.08), and the level of informal social support to the mother at baseline was 

significantly correlated (p=0.04). In multivariate analysis, income and maternal education 

variables were dropped to increase the statistical power of the model. Association of 

behavioural outcome with cerebral impairment was slightly attenuated (p=0.10) but there 

was a highly significant association (p=0.03) with maternal social support (table 1). This 

multivariate model explained 23% of the observed variance, 13% due to informal 

maternal social support. The association between maternal social support and behavioural 

problems was present at baseline (b=1.58, 95%CI:0.20-2.96, p=0.03). There was 

significant association between behavioural scores at baseline and at outcome (b=0.13, 

95%CI: 0.04-0.22, p=0.005).

Variable Coefficient 95% Cl p value

Age -0.01 -0.07 to 0.04 0.67

Sex F vs M -0.22 -0.64 to 0.20 0.29
Log lifetime seizures 0.06 -0.04 to 0.16 0.26

Seizure type gen vs partial 0.04 -0.47 to 0.55 0.87

Cerebral Impairment vs none 0.48 -0.10 to 1.05 0.10
AED; PB vs PHT 0.0005 -0.43 to 0.43 0.99

Log Informal Social support 0.33 0.03 to 0.62 0.03

Number of field visits 0.06 -0.01 to 0.14 0.10

Table 20. Predictors of behavioural problems in 6 to 18 year olds



4.3.2 Social Integration

Subject characteristics

Almost half (38) of the 78 subjects were male, 10% were preschool children, 44% between 

the ages of 6 and 12 years, 46% between 13 and 18 years. Twenty two per cent had a 

significant cerebral impairment such as cerebral palsy or severe mental retardation. The 

median number of lifetime seizures was 50, with an interquartile range between 5 and 

300. About a quarter had only partial seizures, the rest either primary or secondary 

generalised seizure type. Not all items were applicable to children with epilepsy and 

differences in denominator figures reflect this. A median number of four home visits was 

made by field workers over the course of the year.

Deficits and change in social integration

P resch ool children

Half of the 18 preschool children with epilepsy (including four with cerebral 

impairments) were not taking part in the social activities of their peers (table 21).

2-5 years Controls (%) Epilepsy, 
baseline (%)

z p value Epilepsy, 
follow-up (%)

Bathing with others 48/51 (94) 4/10(40) 1.41 0.16 4/4(100)
Attends baiwadi 49/52 (94) 2/12(17) 4.72 <0.01 2/7(29)
Mar1<et with mum 45/50 (90) 7/17(41) 2.40 0.01 4/7 (57)

Smack when naughty 52/53 (98) 9/18(50) 5.36 <0.01 3/8 (38)
Crowds visitors 47/53(89) 8/18(44) 2.95 <0.01 6/8 (75)
Playfights 53/53(100) 7/15(47) 424 <0.01 6/6(100)
Runs around with others 51/53 (96) 10/18(56) 2.34 0.02 7/8 (88)
Plays in sand 53/53(100) 10/17(59) 4.53 <0.01 6/8 (75)

Table 21. Deficits in social integration of pre-schoolers with epilepsy

For the most part this was because their mothers were wary of letting them participate in 

rowdy play outside the home with other children. They were mostly bathed at home with 

a bucket rather than in the communal pond for the same reason, and were not usually 

taken to market on mother’s shoulder as other toddlers would be. Less than a fifth were 

attending balwadi or nursery group compared to 94% of their peer group. Although the 

proportions of socially active children with epilepsy increased after the follow-up period.
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the small numbers and the possible bias from dropout did not allow inferences to be made

about the effect of the intervention on social integration in this group.

B oys

Boys in control and epilepsy groups differed considerably in aggregate scores. Three of 

the 16 children with epilepsy had cerebral impairments. Young boys with epilepsy did not 

seem to be inhibited in outdoor games such as chasing, fighting, and ball games with 81% 

fully taking part in these activities. For all other items there were significant deficits (see 

table 22). A surprising number (77%) took their morning bath with others in the pond,

although did not share their trip for morning ablutions (36%).

Boys, 6-12 years Control (%) Epilepsy (%) z p value

Bathing with others 52/53 (98) 10/13(77) 2.89 <0.01
Morning ablutions 38/38(100) 4/11 (36) 5.24 <0.01
Goes to school 52/53 (98) 8/16(50) 5.05 <0.01
Ball games 49/53 (92) 13/16(81) 1.45 0.15
Play fighting 53/53(100) 13/16(81) 3.81 <0.01
Chasing around 53/53(100) 13/16(81) 3.20 <0.01
Flies kites 53/53(100) 10/16(63) 3.20 <0.01
Takes fruit 46/53 (87) 8/16(50) 4.63 <0.01
Sit and chat 52/53 (98) 10/16(63) 2.96 <0.01
Religious duties 47/53 (89) 10/16(63) 4.17 <0.01
Puja or Id festivities 52/53 (98) 11/16(69) 2.14 0.03
Climbs trees 51/52 (98) 9/16(56) 3.58 <0.01
Swimming 48/50 (96) 11/16(69) 4.44 <0.01
Song and dance 51/53 (96) 10/16(63) 3.06 <0.01
Tends animals 37/41 (90) 6/11 (55) 3.71 <0.01
Runs errands 51/52 (98) 9/16(56) 2.62 <0.01

Table 22. Deficits in social integration of young boys with epilepsy

Half did not go to school and a third did not take part in more organised group activities 

such as going to take fruit from a neighbourhood garden (often under cover of darkness), 

flying kites in the fields, sitting chatting in a group, singing and dancing together. Their 

families also gave them fewer duties and accorded them less involvement in formal rites, 

for example not sending them for simple errands, to look after animals, or going along to 

the mosque or temple with their brothers.
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Amongst 21 older boys with epilepsy (including three with cerebral impairments), going 

to the shops was an activity apparently unaffected by their condition (table 23). Many of 

the controls did not play cards (53%) or use tobacco (48%), and neither did boys with 

epilepsy. All other activities were significantly impaired. Half the group was neither 

attending school nor earning a wage. A third did not take part in “gang” activities like 

sitting around chatting, casual stealing, singing and dancing Hindi film songs, or going to 

the video parlour. Neither did they exhibit the outward signs of maturity normally 

associated with their stage of life, such as wearing a lungi (sarong-like garment), drinking 

tea or having their hair styled in the manner of a screen idol. They were notably not 

outgoing with the opposite sex.

Boys, 13-18 years Control (%) Epilepsy (%) z p value

Bathing with others 49/50 (98) 11/20(55) 4.57 <0.01
School/Eams a wage 47/50 (94) 11/21 (52) 4.22 <0.01
Goes to shops 45/50 (90) 19/21 (90) 0.01 0.99
Sits and chats 49/50 (98) 16/21 (76) 3.03 0.02
Casual stealing 39/59 (80) 1/20 (5) 5.67 <0.01
Taunts passing girls 45/50 (90) 4/20 (20) 5.58 <0.01
Wears lungi 48/50 (96) 15/21 (71) 3.05 <0.01
Enjoys company of girls 46/50 (92) 8/20 (40) 4.76 <0.01
Song and dance 47/50 (94) 14/21 (67) 3.15 <0.01
Card games 26/49 (53) 10/21 (48) 0.49 0.62
TV and video parlour 47/50 (94) 15/21 (71) 2.59 <0.01
Uses tobacco 23/48(48) 7/21 (33) 1.02 0.31
Drinks tea 41/48 (85) 11/21 (52) 3.25 <0.01
Follows fashion 48/50 (96) 14/21 (67) 3.44 <0.01

Table 23. Deficits in social integration of older boys with epilepsy

Six common items for younger and older age groups were merged for analysis of change 

over time and age differences. There was no difference in mean aggregate score between 

age groups. However, younger boys were more likely to communally bathe and take part 

in casual stealing (table 24). There was no evidence of interaction between age group and 

epilepsy in aggregate scores (F=1.20, p=0.28).

There was overall improvement in aggregate scores after intervention with a rise of one 

point (n=19, z=-2.32, p=0.02), equivalent to performing one activity “as peers” which
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was previously only performed “a little” . Amongst individual items, there was minor 

improvement only in communal bathing (z=-2.44, p=0.01). However, there were no 

significant changes in other activities that involved groups of friends. There were no 

differences in baseline integration of children who dropped out of the programme and 

those that remained, implying that attenders were representative of the entire cohort.

Boys, 6-18 years Control 
group, n(%)

Epilepsy,
All at
baseline, n(%)

Epilepsy, 
Attenders at 
baseline, n(%)

Epilepsy, 
Attenders at 
follow-up, n(%)

z p value

Bathing with others 101/103(98) 21/34 (59) 8/17(47) 13/17(76) -2.44 0.01
School/Eams a wage 99/103(96) 19/38(50) 10/19(53) 13/19(68) -1.45 0.15
Goes to shops 96/102 (94) 28/38 (74) 16/19(84) 12/19(63) 0.86 0.39
Sits and chats 97/103 (95) 26/38 (68) 12/19(63) 14/19(74) -1.37 0.17
Casual stealing 85/102(83) 9/37(24) 3/19(16) 6/19(32) -1.73 0.08
Song and dance 98/103(95) 24/38 (63) 12/19(63) 12/19(63) 0.35 0.72

Table 24. C hange In social integration of boys with epilepsy after Intervention

Girls

Childcare was typically shared amongst the older girls in the family, especially when the 

mother was busy in the fields, at the market, or cooking. This was a universal 

responsibility for girls in the control group (100%), but only 60% of the girls with 

epilepsy were expected to do this (table 25).

Girls 6-12 years Controls (%) Epilepsy (%) z p value

Bathing with others 51/53 (96) 12/14 (86) 1.47 0.14
Goes to school 46/52 (88) 10/16(63) 2.49 0.01
Looks after younger children 48/48(100) 9/15(60) 4.56 <0.01
Collects firewood 41/45(91) 6/14(43) 3.76 <0.01
Preparing food 51/53 (96) 7/16(44) 4.94 <0.01
Cleaning the floor 51/53 (96) 8/16(50) 4.42 <0.01
Washing clothes 49/53 (92) 8/16(50) 3.97 <0.01
Fetching water 48/53(91) 8/13(62) 2.46 0.01
Games: ekka-dokka, kit-kit 51/53 (96) 14/16(88) 126 021
Religious duties and ceremonies 48/53(91) 13/16(81) 0.92 0.36
Puja/ld entertainments 50/52 (96) 12/16(75) 2.50 0.01
Running and chasing 53/53(100) 12/16(75) 3.72 <0.01
Swimming games 50/51 (98) 10/16(63) 4.0 <0.01
Singing and dancing 51/52 (98) 11/16(69) 3.63 <0.01
Tends animals 34/35 (97) 4/9 (44) 4.10 <0.01

Table 25. Deficits In social integration of young giris with epiiepsy
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Collecting fuel (firewood and cowdung) was also a common responsibility for controls 

(91%) but not girls with epilepsy (43%), and one that would have involved a trip to the 

woods. Other domestic responsibilities were similarly affected, food preparation, cleaning 

the floor, washing clothes, fetching water and tending animals. Only 63% of girls with 

epilepsy were attending school compared with 88% of controls. They played less 

boisterous games such as ekka-dokka (like hopscotch), rather than chasing around, 

singing and dancing, or swimming games.

Giris 13-18 years Controls (%) Epilepsy (%) z p value

Bathing with others 50/51 (98) 10/17(59) 4.36 <0.01
Goes to school 30/51 (59) 5/17(29) 2.84 <0.01
Goes to shops 39/51 (76) 6/17(35) 2.78 <0.01
Looks after younger children 50/50(100) 9/15(60) 4.65 <0.01
Collects firewood 48/49 (98) 9/16(56) 4.34 <0.01
Prepares food 49/51 (96) 9/17(53) 4.42 <0.01
Cleaning the floor 50/51 (98) 9/17(53) 4.74 <0.01
Washing clothes 51/51 (100) 9/17(53) 5.17 <0.01
Fetches water 49/51 (96) 8/16(50) 4.40 <0.01
Indoor games 50/51 (98) 6/16(38) 5.69 <0.01
Dresses up 51/51 (100) 9/17(53) 5.17 <0.01
Marriage plans 45/51 (88) 4/14(29) 4.64 <0.01

Table 26. Deficits In social integration of cider girls with epiiepsy

In the older age group 13-18 years, every single activity was highly significantly affected 

(table 26). Domestic duties, playing indoors and going out to the shops were all curtailed. 

Less than a third went to school compared to 60% of their peers and marriage plans had 

been considered for only 29% compared to 88% of peers.

There was no difference in mean aggregate score between girls with epilepsy below (10.5) 

and above (11) 12 years of age. When individual items were compared, there were no age 

related differences except for school attendance, older girls with epilepsy being less likely 

to attend school. This finding was replicated in the control group. There was no evidence 

of an interaction between age group and epilepsy when aggregate scores were examined. 

After one year of intervention, the scores of attenders had shifted upwards (see table 27), 

the median aggregate score increasing by five points (z=-3.21, p<0.01).
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Girls 6-18 years Control
group,
n(%)

Epilepsy,
All at baseline, 
n(%)

Epilepsy, 
Attenders at 
baseline, n(%)

Epilepsy, 
Attenders at 
follow-up, n(%)

z p value

Number of subjects 103 33 18 18

Bathing with peers 100(96) 22 (67) 10(56) 15(83) -2.23 0.03

Going to school 76 (73) 15(45) 7(39) 11(61) -2.56 0.03

Childcare 97 (93) 18(55) 10(56) 15(83) -1.43 0.15

Collecting firewood 88 (85) 15(45) 9(50) 12(67) -0.65 0.52

Preparing food 99 (95) 16(48) 9(50) 15(83) -2.44 0.01

Cleaning the floor 100(96) 17(51) 8(44) 16(89) -2.56 0.01

Washing clothes 99 (95) 16(48) 9(50) 12(67) -1.73 0.08

Fetching water 96 (92) 16(49) 10(56) 12(67) -1.49 0.1

Table 27. C hange In social integration of girls with epilepsy after Intervention

The individual items which had improved were: morning bathing with peers, attending 

school, preparing food, cleaning the floor. There were less significant changes in washing 

clothes and fetching water. Items unchanged were looking after younger children and 

collecting firewood or cowdung. Attenders’ scores at baseline were similar to dropouts, so 

these changes were assumed to be representative of the entire group.

Predictors o f social integration

Amongst boys, change in social integration was inversely correlated with family income, 

but positively correlated with the number of visits by field workers (table 28). Age, 

cerebral impairment, the number of seizures, and antiepileptic drug were not significantly 

associated and neither was the initial level of social support, nor maternal education. 

Further exploration of socioeconomic indicators showed that the effect of income was 

abolished by the addition of housing quality to the model, and not by ownership of 

household items, or by occupation of head of household. Housing quality comprised 

such characteristics as the material of the roof, number of rooms etc. The full regression 

model explained 68% of the total variance, of which income accounted for 36% and field 

visits 24%.
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Variable, n=18 (Boys) Coefficient 95% Cl p value

Age -0.0032 -0.098 to 0.092 0.94
Cerebral impairment 0.019 -0.86 to 0.90 0.96
Log Informal social support -0.14 -0.71 to 0.42 0.58
Log lifetime seizures 0.073 -0.078 to 0.22 0.30
Log reported Income -0.83 -1.42 to -0.22 0.01
Maternal education -0.073 -0.38 to 0.023 0.60

Antiepileptic drug 0.11 -0.60 to 0.82 0.73
Number of field visits 0.17 0.0070 to 0.33 0.04

Table 28. Predictors of ctio n g e  In social Integration, boys

In contrast, income and field visits were not significant predictors of social integration in 

girls, nor were social support or any of the medical variables (table 29).

Variable, n=17 (Girls) Coefficient 95% Cl p value

Age 0.007 -0.12 to 0.13 0.90
Cerebral Impairment 0.37 -1.04 toi .77 0.56
Log Informal social support 0.014 -0.95 to 0.98 0.97
Log lifetime seizures -0.04 -0.27 to 0.18 0.69
Log reported Income -0.14 -1.08 to 0.80 0.74
Maternal education -0.12 -0.54 to 0.29 0.51
Antiepileptic drug -0.26 -1.13 to 0.62 0.52
Number of field visits -0.079 -0.25 to 0.091 0.39

Table 29. Predictors of ch a n g e  In social Integration, girls
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4.3.3 Parental Adjustment

The results of 46 parental adjustment interviews are shown in table 30 below, A small but 

significant proportion of mothers admitted to having negative feelings about their child, 

26% saying that the child was “good for nothing”, 24% that he was “a burden on 

them”, 33% that they did not like to talk about the child, and 13% that they had thought 

about “getting rid of them”. Some resentment was also felt about the blame passed on to 

the mother by the family: 26% felt that their “opinion did not count” and 37% that they 

“could not hold their head up high”. Nearly all mothers (87%) worried about the child’s 

future after their death.

Many mothers had difficulty in setting limits for the child, for example 80% feeling that 

they had to keep a close eye on the child, 11% that they didn’t let the child go to school 

in case something happened, and 72% that their child got away with a lot of things (which 

their other children would not).

Although 87% said that their child “could do lots of things”, in practical terms, 43% felt 

the child should not do any housework, 30% felt that the child could not hold down a job, 

28% felt that their child was not worth the effort, and only 17% thought they could get 

their child married now.

Many parents maintained an optimistic outlook, 76% thought that their child would be 

cured one day, 11% believed that they had been sent a special child. Eighty three per cent 

of mothers said they cared for their child more than their other children. Nearly all 

respondents felt that the future was in “God’s hands”, this reflects an Indian worldview 

rather than a fatalistic attitude.

A majority also blamed themselves and felt helpless to change the situation: 61% felt that 

something they had done had caused this situation, 80% that their fortune was bad, 78% 

that God was punishing them, 59% that this was their fate and they could do nothing. 

Twenty eight per cent said this had happened to them because they were poor, and 41% 

believed they had not been able to afford the right medicines. Three quarters felt that



Other people would not understand their child’s problems, and this obviously has 

implications for professional involvement. Most mothers had somatic complaints which 

might well have reflected depressed mood: 83% “my health is not good”, 83% “I feel 

tired most of the time”, 76% “I need more sleep”.

Item Agree (%)

1 1 have to keep a close eye on the child 80
2 1 worry what will happen when 1 am no longer able to look after him 87
3 Other people won't understand my child's problems 74
4 He/she gets away with lots of things 72

5 1 dont let her go to school in case something happens 11

6 Something 1 did caused this 61
7 He/she brings us a lot of joy 30
8 The child is good for nothing 26
9 1 dont like to talk about the child 33

10 Once he/she gets married it will be all right 4
11 The future is in God's hands 96
12 Nothing can be done about a defect in the head 87
13 My fortune is bad 80
14 1 cant afford the medicine/doctor to cure him/her 41
15 We are poor, that's why we have this problem 28
16 Sometimes 1 wish we could get rid of him 13
17 God has blessed us with a special child 11
18 S/he wont be able to hold down a job 30
19 1 cant do anything, this is my fate 59

20 1 care for this child more than my other children 83
21 God wanted to test/punish me 78
22 The wrong treatment made him/her like this 2
23 My child should not do any household work 43
24 One day she will be cured 76
25 My health is not very good 80
26 1 feel tired much of the time 83
27 1 feel 1 need more sleep 76
28 Sometimes 1 think it is not worth effort on him/her 28
29 My opinion doesnt count in this household 26

30 1 feel 1 can't hold my head up high 37
31 He/she should not do what we do for a living 37
32 S/he can do a lot of things 87
33 1 feel 1 can get him/her married now 17
34 1 feel this child is a burden on me 24

Table 30. Parental adjustment at ou tcom e

SPAM scores were normally distributed, with a mean score of 102 and standard deviation 

of 9.7. In simple univariate linear regression, there were no significant associations with
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age, sex, seizure type, maternal education, income, or number of field visits. Parental 

adjustment was inversely correlated with lifetime seizures (p=0.004) and cerebral 

impairment (p=0.006), and positively correlated with maternal social support (p=0.04). 

To preserve the statistical power of the regression model, income and maternal education 

were not entered into the multivariate model.

Variable, n=42 Coefficient 95% Cl p value

Age 0.48 -0.98-1.06 0.10
Sex, female vs male 2.14 -2.76 - 7.06 0.38
Cerebral Impairment, present vs absent -5.76 -11.5-0.006 0.05
Antiepileptic drug, phenobarbitone vs phenytoin 620 128-11.13 0.01
Log informal social support 3.84 -0.19-7.89 0.06
Log lifetime seizures -1.41 -2.51 - -0.31 0.01
Number of field visits -0.77 -1.55-0.022 0.05

Table 31. Predictors of parental adjustment

In multiple linear regression, there was no significant association with age or gender. 

However, there were highly significant negative associations with lifetime seizures, cerebral 

impairment and number of field visits, and positive associations with maternal social 

support and phenobarbitone indicating better parental adjustment with less severely 

impaired children, good social support and treatment with Phenobarbitone (table 31). The 

full regression model accounted for 50% of the total observed variance, of which the 

number of lifetime seizures and the antiepileptic drug each accounted for 11-12%, and 

the presence of cerebral impairments accounted for 9%. Parental concerns at baseline 

were significantly correlated with parental adjustment at outcome (b = -l.ll , 95%CI:-2.0 to 

0.22, p=0.02). Associations between baseline and outcome measures of parental 

concern/adjustment supported the validity of baseline measurements. The addition of 

seizure remission into the regression model did not significantly attenuate the association 

between phenobarbitone and parental adjustment.
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4.3.4 Economic Evaluation

Use o f Health Services

The table below shows the first consultation source used by parents. Although none of the 

children were on treatment at the time of entry to the clinical trial, 76% had sought help 

of one kind or another, 53% with a qualified allopathic doctor. Over a third first went to a 

government hospital or PHC. However, 57% of those who went to the government hospital 

did not return after their first contact and 60% did not return to the PHC. In contrast, the 

majority of those who sought help from other sources did return for one or more follow- 

up visits. Of those who used hospitals, only 20% tried non-allopathic practitioners. In 

comparison, only 20% of those who had initially used an indigenous or local healer went 

on to consult a doctor.

Provider First source 
consultation 
(%)

Median cost 
per visit (25th- 
75th centile)

Median visits
(25th-75th
centile)

Median income 
if first source 
(25th-75th centile)

Hospital 23 (26) 161 (85-710) 1 (1-6) Rs 900 (600-1000)
Private Doctor 14(16) 90(10-150) 3(1-5) Rs 1300 (800-2000)
Primary Health Centre 10(11) 12 (5-250) 1 (1-3) Rs 1200 (800-1500)
Unqualified Practitioner 2(2 ) 45 (0-90) 6 (3-9) Rs 950 (700-1200)
Indigenous Practitioner 7 (8 ) 15(0-25) 3(1-10) Rs 1000 (1000-2000)
Local Healer 7 (8 ) 12(10-50) 1 (1-3) Rs 1500 (1000-1500)
Religious 3 (3 ) 5(0-10) 24(6-100) Rs 350 (300-400)
Magical 2 (2 ) 0 1 Rs 700 (700)
None 22(24) Rs 1000 (500-1700)

Table 32. First consultation source and m edian cost of visit

For those who had sought help, the median total expenditure before coming to the CESfl 

clinic was Rs 354, interquartile range Rs 38 - Rs 2282. The median cost per visit for 

hospital attenders had been Rs 161, mostly because of the cost of investigations ordered 

by doctors, and this might explain why most families did not reattend there. It was not 

surprising to see that the cost of consultation matched the professional hierarchy of 

practitioners. The median reported monthly income in the trial group was Rs 1000 (25th 

75th centile: Rs 700-Rsl500). There were two minor trends in the usage of practitioners: 

the poorest families turned first to magico-religious healers whilst the richer folk went to 

private doctors or local healers. Income did not differ from the group median for those
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who had not consulted anyone, therefore poverty was an unlikely explanation for not 

seeking help. Neither was there any difference in the duration of epilepsy before entering 

the trial, between those who sought (mean 1641 days) and those who had not sought 

treatment (mean 1451 days, p=0.61). The reason for not seeking help was therefore 

unexplained.

Cost o f Clinic

The capital cost of setting up the clinic, including stationery, equipment and overheads 

was Rs 7275 ($208). If research costs are excluded from this, then capital costs were only 

Rs 1275 ($36). The recurrent costs including personnel, drugs and travel for field visits 

was Rs 3960 ($113) per month.

Cost-Effectiveness Comparison

Since both the financial cost and the efficacy and toxicity of the two trial drugs were not 

shown to differ, a cost-effectiveness comparison was redundant. Table 33 summarises the 

broad outcomes of the study.

Costs and Consequences Phenytoin Phenobarbitone

Costs
Days of follow-up 13,597 13,392
Clinic visits 225 230
Field visits 179 223
Consequences
Children in terminal remission 16 24
Overall efficacy No difference No difference
Mortality 1 0
Side effects reported 14 13
Behaviour problems 31 18
Dropouts 16 16
Parental adjustment Worse Better
Social integration No difference No difference

Table 33. Summary costs and con seq u en ces of Intenrentlon by treatment group

There were no differences between the study drugs in cost or efficacy. There was a small 

excess of rated behavioural problems in the phenytoin group, and this is probably 

reflected in lower parental adjustment in this group. Otherwise, outcomes were 

comparable.



/yyyt/yy Dc-â ?<«/

C hapter 5. Discussion and  Conciusions

5.1 Ascertainment

Our prevalence estimates were consistent with other studies in India(181, 182), and the 

distribution of seizure types was entirely as expected. The capture-recapture method 

indicated a significant shortfall in survey sensitivity: some parents had not immediately 

declared their child to have epilepsy but instead opted to “wait and see” what the new 

service was like, before deciding to come for consultation. This introduced the element of 

perceived service quality as a part of a feedback loop into the ascertainment process.

There were several other possible causes of underascertainment. Probably, some 

households deliberately concealed epilepsy because of stigma, more true for girls, whose 

marriage prospects could be harmed by declaration. This was supported by the dropout 

of six families. Proxy response bias, compounded when the respondent was not the parent 

or usual guardian, was another possibility. A small number may have been misclassifled as 

unconsciousness of undefined cause when clinical history did not permit a definitive 

diagnosis. Misclassification was minimised by the use of standardised operational 

definitions by a single investigator. Recall bias could reduce ascertainment of seizures 

which occurred many years ago, had a short remission time, or were of subtle types, none 

of which were important from the treatment perspective. Lastly, the interviewer might have 

had an indirect effect on response, for example a lone young wife may have replied 

negatively to questions to expedite the departure of a male survey worker, or the family 

might have judged the worker too young to divulge such sensitive information to.

KIs tended to detect more visible cases and although four times less sensitive than the 

survey, the positive predictive value was the same, false positives being unlocatable (rural 

Indian dwellings often have no precise addresses), rather than non-epileptic conditions. KI 

sensitivity was low, probably because epilepsy is generally less apparent than sensory, 

locomotor or cognitive impairments. KIs were notably more useful in this study than in 

Jamaica, probably due to a higher number and spread of informants, and awareness of 

and support for the new service.



yPt'ùPa/

Teachers and schoolchildren were not useful sources, probably because affected children 

were unlikely to attend school, and perhaps also because schoolchildren might not (or 

indeed might) have been party to concealment. Balwadi teachers mostly identified 

preschool children with febrile convulsions. Both KIs, and the far reaching publicity 

produced by the survey, generated continuing referrals.

In a treatment context a method that detects just a few cases is inefficient, and inequitable 

to children with epilepsy who are not detected. On the other hand, a highly sensitive 

screen may carry unreasonable temporal and financial costs; detecting and labelling large 

numbers of children and families with benign conditions, or with infrequent or benign 

epilepsies who derive borderline medical benefit from treatment, and perhaps for whose 

families the cost of attendance outweighs the perceived benefit. It is also difficult to 

measure the indirect costs of screening such as forcing some parents to declare their 

children’s epilepsy, and possibly mislabelling true negatives.

The unit costs, of around Rs400 (US $11) for KI and Rs500 (US $14) for survey 

detection, were low in comparison to Ecuadorian and Kenyan studies, the latter 

underestimated by not including the full cost of verification or medical time. Our low 

costs were partly explained by rapid ascertainment in a densely populated and accessible 

area. Although cheaper than survey, the opportunity cost of using senior disability 

workers in the KI method was high and the unit cost was higher than had been expected; 

excluding a doctor in the first stage could reduce costs to Rs 200 (US $6) and still 

significant, but with unknown effects on sensitivity and community acceptance.

The ultimate aim of the ascertainment process was to provide comprehensive management 

for children with epilepsy in a community development framework. With this in mind, the 

predictive value of KIs assumes considerable importance. Children so identified were over 

four times more likely to succeed in the treatment programme. The reasons for this effect 

were unclear. One can speculate that these families were known to KIs because they were 

well motivated and therefore likely to comply with treatment. The Key Informant method 

cost Rs 1212 (US $35) to identify one treatment success, whilst the survey cost Rs 2343



(US $67) per treatment success. Therefore, using KIs was ultimately twice as cost-effective 

as the survey, although this advantage has to be set against a lower sensitivity.

Our involvement with the community did not go beyond discussion with community 

leaders, and groups of women and children. We did however, plan close involvement of 

families in helping children achieve their educational and social potential. Many of our 

objectives were focused on them, with wider community involvement a means to achieving 

these. Although the survey generated publicity it played no part in these forward 

objectives. The KI method gained the sanction of community leaders, and facilitated 

subsequent dialogue towards social change, for example in enabling children with 

epilepsy to enter school. Talking to key informants also helped us to tailor our 

intervention, for example in regard to counselling parents and training health workers.

Previous studies of epilepsy ascertainment have focussed on prevalence estimation as their 

objective, with sensitivity and specificity the hallmarks of efficacy. This study of 

ascertainment within a treatment context has shown even a well performed survey has 

limited sensitivity, and was not entirely acceptable to the community. Key informants on 

the other hand, were invaluable as a means of involving selected community groups in the 

programme and of giving insight into, and attaining, its longer term purposes. Informants 

also maintained lines of referral and were able to predict treatment success in a way that is 

not completely understood. Informants were a fifth less expensive in identifying children 

with epilepsy, and twice as cheap in identifying children who achieved remission. It seems 

therefore that within a primary level treatment context, where resources are limited, and 

sensitivity is of secondary importance in the immediate term, KIs offer a cost-efficient 

method of ascertainment for epilepsy in rural areas of developing countries.
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5.2 Acceptability of Phenobarbitone for Childhood Epiiepsy

This is the first reported population based randomised controlled trial of antiepileptic 

drug therapy from India. The aim was to recruit 70 subjects to each group but in practice 

67% of the target was achieved in the time available, which is comparable with clinical 

trials in Europe and the USA. Despite considerable logistical problems in mounting the 

study, follow up was comparable to clinical trials in Western countries(79). Poverty, travel 

problems, the seasonal pattern of work, the monsoon, and the wide choice of other health 

practitioners militated against regular clinical follow-up. This service could not have been 

offered, and this study could not have been performed without regular home visits by 

disability workers within the setting of community based rehabilitation.

The overall age distribution represented an unselected group of children with epilepsy 

over the age of two years in rural India and was wider than in some previously reported 

trials(89, 90). The age at onset of epilepsy was similar to the UK monotherapy study(78). 

In comparison, the study group had poorer prognosis, a quarter with cerebral impairments 

and many seizures prior to randomisation, a pattern that is typical of unselected patients in 

developing countries(26). A high proportion (38%) had received drugs in the past, 

compared to 6-26% in other developing countries(8, 15). Many of these families had 

consulted a doctor in Calcutta at the onset of their child’s epilepsy and could not afford 

to continue treatment with carbamazepine or expensive, concurrent “brain tonics”.

This trial did not show a difference in efficacy between phenobarbitone and phenytoin 

when design and prognostic factors were taken into consideration (hazard ratio 0.97, 95% 

Cl: 0.28-3.30), although it lacked the sample size to demonstrate equivalence of efficacy 

to the desired level of precision. This equivalence of effect is consistent with other studies 

of monotherapy in childhood, and does not lead to any conclusion regarding absolute 

efficacy(78, 89, 90). Overall 65% of children were seizure free in the final quarter, a 

success rate similar to that obtained in community based studies in Kenya and 

Ecuador(26, 27). These results therefore confirm the usefulness of first line antiepileptic 

drugs for the treatment of partial and generalised tonic-clonic childhood epilepsy in 

developing countries at primary health care level.
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The study did not show any difference in the incidence of serious behavioural side effects 

with phenobarbitone, using both objective, blinded assessments and parental reports. A 

reasonable effect size was sought (25%), with the intended statistical power, and all 

instruments were validated in a standard manner. Behavioural problems per se, using 

adapted rating scales, were as common as reported in Western population studies(119,

146), occurring in 25% at outcome, in 46% of pre-schoolers, but more common in girls 

than boys. The absence of excessive serious behavioural problems with phenobarbitone is 

in agreement with other clinical trials which have used objective, blinded outcome 

assessment(79, 90, 105) and suggests that previous reports of intolerable adverse effects 

may have been unduly influenced by observer bias(78, 98). An alternative explanation is 

that the context of the study influenced the outcomes measured, and that the threshold at 

which childhood hyperactivity becomes intolerable is higher, explaining the low rate of 

dropout due to adverse effects. However, this would not explain the lack of a 

demonstrated difference in side effects between the two drugs. In view of the equivalence 

of effect, incidence of other side effects, and careful tablet counting, there was no 

evidence that differential non-compliance might have explained these findings. Whilst the 

results provided no support for an excess of behavioural effects with phenobarbitone in 

the preschool age group or in children with cerebral impairments, that possibility cannot 

be excluded, and a separate study would be necessary to answer this question and examine 

long term effects on cognitive functioning.

Recent international trade agreements will make the transfer of new pharmaceutical 

technology to developing countries harder than it was previously (183) and rules out the 

possibility of replacing phenobarbitone as a first-line drug in developing countries in the 

near future. Therefore, the main conclusion, that phenobarbitone is an effective and 

acceptable antiepileptic drug for rural Indian children has great relevance for WHO 

strategy and epilepsy control programmes in developing countries.



5.3 Evaluation of Outcomes of Intervention

5.3.1 Predictors of Behavioural Problems

This study did not show significant association between behaviour problems and age, sex, 

seizure type or severity, or treatment with phenobarbitone in a relatively unselected group 

of children with epilepsy. This is in keeping with multivariate studies of children with 

epilepsy, and shows that past reported univariate associations were probably confounded 

by unmeasured variables. A weak association with cerebral impairment confirms an excess 

of behaviour problems that are often part of the phenotype of children with central 

neurological deficits and shown in a previous study(142). It is likely that this effect was 

underestimated because children with more severe cerebral impairments were not rated 

using the CPRS-48, but another behaviour rating scale, and the sample size was relatively 

small.

The finding that satisfaction with maternal social support is strongly associated with 

behavioural problems is at first puzzling, especially since a negative association would be 

expected from the stress and coping model, and such has been reported(142). There are a 

number of possible explanations for this: i) The relation may be a reverse causal one, such 

that mothers who have children with worse behaviour problems have managed to elicit 

useful support. This association also existed at baseline. The median duration of epilepsy 

was three years prior to treatment in this study (interquartile range: 1-6.5 years), which 

means that families had plenty of time in which to organise their social support networks. 

One might suppose that the association would have been in the opposite direction in a 

sample of children newly diagnosed with epilepsy. To further test this hypothesis, 

association was sought between behaviour problems and social support in children with 

epilepsy diagnosed within 6 months prior to recruitment and the association was found to 

be in the same direction, casting doubt on this explanation; ii) A more direct explanation 

is that social support, whilst useful to parents, has an adverse effect on child behaviour, 

perhaps through inconsistent handling and setting of limits by different carers. This 

hypothesis could be tested by detailed study of child-family and child-environment (eg 

school) interactions. With the inclusion of all these medical and social factors, the 

regression model was still only able to predict 23% of the variance, indicating that other
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unmeasured factors are important in the pathogenesis of behavioural problems, perhaps 

parental adjustment, which was not assessed at baseline in this study.

Visits by field workers were not shown to be associated with fewer behaviour problems. 

These findings reflect on the inherent resourcefulness of parents and extended families 

and friends in this setting, as well as the continuing need for methods to help parents 

manage their children with behaviour problems. The observed reciprocal relation between 

social support and behaviour problems is not satisfactorily explained, and the question of 

whether social support interactions are deleterious to child behaviour, or whether the 

association is confounded by an unmeasured factor(s), needs longitudinal study in an 

inception cohort of children with epilepsy, along with other possible prognostic factors 

such as parental adjustment, mother-child interaction, and interaction with others in the 

support network.

5.3.2 Social Integration

Many children with epilepsy did not take part in many of the day to day activities of their 

peers. At the preschool stage, when most opportunities for social interaction are arranged 

by mothers, half of mothers were not involving their children in normal activities such as 

taking them to market, attending balwadi or even play with other children. This reflected 

an attitude of overprotection. Notably, half of them did not smack their children, 

reflecting uncertainty about discipline. Both overprotection and undercontrolling 

parenting styles have been reported in the epilepsy literature(138). The simple conclusion 

in this age group is that mothers either did not have the confidence to allow their children 

to take up recreational opportunities that children who did not have epilepsy, often from 

the same family, enjoyed.

For boys, there were marked deficits in all areas, especially in those which were negotiated 

by parents (going to school, fulfilling religious rites, running errands, tending animals) 

and those that involved membership of a peer group (casual stealing, chatting in a 

“gang”, flying kites, having a sing-song). Activities that were spontaneous and did not 

involve a high degree of interaction with peers were relatively unaffected (chasing around.



going to the shops, wearing a lungi). After pooling the results on common items from 

younger and older boys, there was evidence for an overall improvement in social 

integration, although this was only significant for one activity, communal bathing, which 

in itself was arguably a dangerous activity. It is possible that the small sample size reduced 

the statistical power to demonstrate significant changes in other areas.

Epilepsy also affected the social integration of girls across the range of everyday activities 

measured in this study, only half of such girls scoring at a level with their peers. Most of 

their activities were mediated by parents, usually their mothers. This effect was equal for 

younger and older girls, suggesting that deficits were no worse at a younger age, or that 

there tended to be no improvement with age. This was related to low parental expectations 

of their children, which were similar for younger and older children. Mothers told us their 

daughters “won’t be able to” or “shouldn’t really” perform domestic duties, reflecting 

low expectations and fears for their safety in case of a seizure.

Girls with epilepsy who remained in treatment for one year improved significantly in 

social interaction and domestic activity. Especially encouraging was the rise in school 

attendance, some for the first time in their lives. This change was unlikely to have been a 

simple time effect, since there was no demonstrated age difference in social integration at 

baseline, and specifically, older girls were less likely to go to school. Regression to the 

mean was an alternative explanation, but unlikely since a similar change did not occur in 

boys. Selection bias was also unlikely since attenders had similar item scores to dropouts 

at baseline. After one year, girls were not more likely to fetch firewood or to look after 

younger children. Perhaps, since they represented the riskiest activities in the item list, 

these areas were the slowest to change.

Within a stress and coping conceptual framework, it was hypothesised that informal social 

support, and professional intervention in the form of field visits and medical treatment, 

would be important independent predictors of change in social integration, and that the 

degree of change would also be related to the severity of impairment, as measured by 

lifetime seizures and presence of cerebral impairment. Neither disease severity nor social 

support were important predictors. In boys, the lower the family’s reported income (or
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housing quality), the greater the gain in social integration. This change itself was modest. 

It may be that families living in pukka brick houses had different expectations for their 

children’s social activities than those who lived in mud built houses. This supposition is 

supported by SANCHAR’s experience of working with families of children with 

disabilities. This also concurs with UK findings of children with Down syndrome, in 

which, manual class children were more likely to enjoy informal play activities compared 

to children of better educated families(150). Social integration in boys, but not girls, was 

also associated with number of home visits by field workers.

These findings, that social integration was associated with home visits and was greater for 

families of lower socioeconomic status, superficially resemble the results of the Tower 

Hamlets study(153). However, there are two important differences: they applied only to 

boys and the improvement was only modest. The finding of no association between field 

visits and social integration in girls is interesting, though disappointing, and 

counterbalanced by a much greater improvement in girls’ social integration.

There are several possible explanations for these gender differences. Firstly, the measure 

may have been insensitive to change in boys, but unlikely since some of the same items 

showed change in girls. Secondly, the process of socialisation differs in boys, as reflected 

by the content of the boys’ scales, and this possibly implies that the determinants of 

change also differ by gender, with parents influencing girls’ social development more 

than for boys whose lives were more influenced by peer encounters. Thirdly, the overall 

improvement in girls’ social integration may have been a secondary effect of going to 

school and interacting with lots of other children.

In summary, children’s social lives were deeply affected by having epilepsy and this was 

not simply explained by associated impairments. Having epilepsy in itself has a disabling 

effect regardless of its physical severity. This is an important finding for planning 

interventions in CBR settings, since the needs of people with epilepsy are sometimes 

overlooked because of the absence of obvious functional deficits. There seemed to be no 

spontaneous improvement in social integration over time. Young children with epilepsy 

were overprotected by their parents. There are probably important differences in the way



boys and girls develop their social identities, and these may be linked with peer and 

parent-mediated social roles. Maternal social support did not seem to be a useful predictor 

of social outcome in children, and neither was the severity of disability predictive. Field 

visits were beneficial to boys, and expectations for social interaction might have been 

influenced by socioeconomic status. Girls made great improvements in social integration, 

especially in school going, and the possibility that parental adaptation was a mediating 

factor here requires further research.

In conclusion, social integration is an important objective of intervention as it probably 

remains static without intervention. The process of socialisation in boys and girls needs 

more detailed study. Parents need to be helped towards attitudes that are more conducive 

to independence and exploration for their children, and counselled about appropriate 

discipline and restrictions. Parental adaptation might well be a key focus of intervention, 

appropriately in village parent groups, since expectations for children’s success were low. 

The content and style of field worker interaction may need to be tailored for different 

socioeconomic groups. Good community contacts will remain essential to enable children 

with disabilities to integrate into schools and public facilities. Work aimed at enhancing 

children’s self esteem, and encouraging peer group interaction might also be helpful, 

especially for boys. Open sports days and village drama shows are examples which are 

already taking place, but other “Child-to-Child” activities such as those suggested in 

Werner’s book Disabled Village Children(72) could also be adapted and used.

5.3.3 Parental Adjustment

About a quarter of all mothers harboured negative attitudes about their child at the end of 

a twelve month treatment period. They probably underestimate the views of the whole 

cohort, since this sample was limited to treatment completers who would be expected to be 

a specially motivated group. Such attitudes are consistent with previous studies in 

India(132, 135). Problems of over-control and under-control were very common, and 

expectations for their children’s achievement were low, as in US family studies of 

epilepsy(138).



Mothers commonly felt drained of physical resources, blamed themselves and their bad 

luck, and felt little control over events in their lives. Significantly, the majority did not 

believe that others would understand their child’s problems. It is difficult to know how 

much of these feelings were directly a result of having a child with epilepsy. It is possible 

that mothers were expressing general dissatisfaction about their situation with regard to 

poverty, their low social status as women in their husband’s family, and lack of control 

over family resources and decision making. In a sense, this distinction was academic, since 

the intervention was not aimed simply at the child, but on wider social and economic 

arrangements. Further validation on control parents and parents of children with other 

disabilities would shed light on this issue.

Parents reported better adjustment when their child had no additional cerebral impairment 

and had few seizures, regardless of the sex or age of the child. This is easily understood, 

since the child’s total neurological impairment is less, and easier to accept. There was no 

apparent association between seizure type and adjustment. Maternal social support was 

associated with parental adjustment, and is open to conventional explanations: mothers 

who feel well supported find it easier to cope with the stress of a child with epilepsy, 

perhaps because of a confiding relationship, practical assistance with domestic work, or 

the availability of good advice. The earlier finding of a pre-existing association between 

behavioural problems and social support suggests an alternative explanation: that mothers 

who acquire useful social support are successful in eliciting help, and so likely to have 

positive, problem-solving attitudes to life which would help them to adjust to their child.

The number of field visits was negatively associated with parental adjustment and weakly 

associated with behaviour problems. Field visits were a poor proxy measure of 

professional intervention. Superficially it seemed from these associations that either i) 

field workers were most often visiting families at greatest need because of parental 

maladjustment and child behavioural problems, or ii) field workers were disrupting family 

life, creating behavioural problems, and undermining the confidence of parents, leading 

to poor adjustment. The latter explanation is unlikely given the demonstrated association 

between field visits and improvement in boys’ social integration. The absence of 

association between field visits and parental concern at baseline excluded the former
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probability that field workers were responding to expressed needs. These seemingly 

contradictory findings fall into place when the confounding influence of clinic attendance 

is considered. Although field workers had many responsibilities, one of their main reasons 

for visiting was to remind families of their impending clinic appointment. When time was 

short, the content of the visit would be limited to this basic message. Field workers spent 

more time chasing up families who were poor attenders, and sometimes missed visits to 

reliable attenders, knowing they would not require reminding. It is therefore plausible that 

families with poor attendance were either under more stress, less well organised, or used 

less effective coping strategies, and consequently mothers felt less well adjusted, and their 

children suffered more behavioural problems.

The final demonstrated association was between phenobarbitone treatment and positive 

parental adjustment. This could not have been a pre-existing association nor a result of 

selection bias in completers, since drug allocation was randomised, and equal numbers of 

children completed treatment on each drug. Also there was no association between 

parental concern at baseline and drug treatment. Neither could the association be 

explained by differential efficacy, suggesting either i) that this was a spurious association 

generated by chance (the strength of association makes this unlikely), ii) that 

phenobarbitone treatment had some other mode of action on children that made them 

easier to cope with (for example better sleep), or iii) that phenytoin caused more 

unacceptable side effects: although no excess was reported by parents, blinded 

behavioural ratings were higher with phenytoin, 26% rated as cases on phenytoin, 

compared with 13% on phenobarbitone. A similar comparative frequency of adverse 

effects (PHT 33%, PB 23%) has been reported in a multicentre study of 

monotherapy( 184).

In summary, parents found it harder to adjust to children with more severe impairments. 

Treatment with phenytoin may possibly have had an adverse effect on parental adjustment 

because of child behaviour problems. A clear relation was shown between social support 

at baseline and parental adjustment at outcome but this may have been a reverse causal 

association, or explained by effective personal coping strategies. We have been reminded 

of the predicament of families who do not cope well, and manifest this in ways which can
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be counterproductive in maintaining contact with professional services. More detailed 

study of worker-family interaction, particularly the positive and negative impacts of 

counselling, and the process of parental adjustment, are required in order to make an 

impact on this group of families. In particular, the question of whether field worker 

intervention makes a difference to parental adjustment or child behavioural problems 

needs to be further addressed using unbiased measures of interaction (eg direct 

observation or other qualitative methods), and ideally a randomised controlled trial of 

social support intervention.

5.3.4 Dropout

Rates of dropout after one year were less than those reported from any other Indian 

centre(46, 47, 51, 54, 55), and comparable to epilepsy research projects in Kenya and 

Ecuador(27, 49). Suggestions that attrition is due to patient misunderstanding, lack of 

drug efficacy or side-effects(52-55) were not substantiated in this study. Rather, enforced 

diagnosis was often rejected, bringing active ascertainment methods into question. Access 

was another predictable cause of dropout, and could not be completely mitigated by 

home visits which, along with flexible clinic dates, undoubtedly reduced attrition. As in 

other chronic disease programmes, the perceived benefit of treatment was outweighed by 

its costs when seizures became less frequent or stopped. Dropout when symptoms have 

remitted is common in Western countries, and highlights a natural tendency against 

regular drug consumption. The reputation of healers has already been shown to influence 

help-seeking pattems(60), and no doubt this played a large part in early consultations by 

non-resident families or those who had expected child sponsorship.

Dropout could have been minimised by using passive ascertainment, restricting 

geographical access or extending the medical service to the home. This latter system was 

used for temporary defaults (mostly domestic commitments or illness) or when clinic 

errors were made (eg appointment dates on public holidays). Deposit systems are 

paternalistic and do not fit into CBR philosophy, also many families could not have 

afforded it. Only four children dropped out because of excessive seizures or side-effects, 

indirect evidence that the medical quality of the service was reasonably good.
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5.3.5 Health Expenditure

37% of families had first sought advice from public sources (hospital or PHC), but the 

majority never returned there, probably because of the cost of suggested investigations 

(hospital) or lack of drugs (PHC). Similar experience with PHCs has been reported (40). 

26% had first turned to private practitioners, mostly qualified, and returned there on 

average two to five times. Some level of satisfaction can be inferred from this pattern. In 

general, magico-religious healers were used by poorer families who could not afford 

allopathic treatments. The fact that these families accepted treatment in this study argues 

against a contradiction in health beliefs as an explanation for not using allopathic services. 

Families who had sought help had spent a median of $10 on treatment, whilst other 

families were in considerable debt as a result.

The marginal cost of setting up a clinic was minimal, health worker training the main 

resource input, and the maintenance costs were also negligible, about $1 per child per 

month. The cost to families of attending was estimated as about $8 per year. A 

community-based intervention integrated into an existing service therefore seems an 

economically feasible undertaking.



5.4 Implications for Control of Childhood Epilepsy in Rural India

5.4.1 Im pact and  Intervention

Some aspects of the impact of epilepsy have been studied in India, but never used to 

design intervention. This study has shown epilepsy is a disability in rural India which has 

pervasive effects on children’s social adjustment, effects which probably do not 

spontaneously resolve. A CBR intervention resulted in meaningful improvement in social 

integration, especially for girls, and this is important for adult prognosis. One quarter of 

children have additional impairments and require appropriate assessment and 

management, an existing function of CBR. Extended family and friends might contribute 

to behavioural problems, more common in children with cerebral impairments, by 

inconsistent handling, and this can be managed most easily by field workers familiar with 

the home situation. Parental adaptation, especially maternal self-image, was also seriously 

affected, and parents were uncertain about discipline and expectations for their child, 

especially when severely impaired. Ensuring useful social support to mothers is a valuable 

factor in parental adaptation, and could be provided within a CBR framework.

These inputs to child and family need to be provided by a sensitive, though not 

necessarily professional, worker visiting the home, and familiar with the community. Such 

workers need to have skills in disability assessment and management using locally 

available, appropriate technology; they need good interpersonal and counselling skills; 

respect and understanding of women’s role in society, as well as esteem within the 

community; good organisational and teamwork skills; and basic training in matters 

relating to epilepsy. A helpful liaison role with the medical team can be served by field 

workers, and both drug compliance and follow-up encouraged.

Phenobarbitone is acceptable and effective as a first-line drug for childhood epilepsy 

although its long term safety was not investigated. Blood levels were not essential in 

management since tablet counts were available and would have been both prohibitively 

expensive, and aversive to children. 35% of children continued to have seizures and this 

intractability rate should be anticipated. Second line drugs as alternatives or adjuncts are



therefore necessary, and facilities for specialist referral should be available. Continuity of 

supply is an obvious necessity. Drug treatment should form only one layer of 

intervention, and needs to be founded on community understanding about epilepsy and 

willingness to accept people with epilepsy as full members.

5.4.2 Service Delivery

Ascertainment

The purpose of ascertainment must be seen in treatment context. Using Key Informants 

strengthened links with the community, contributed to long term objectives for children in 

terms of social inclusion and raising awareness about epilepsy. Surveys may be more 

epidemiologically sensitive, but can cause disruption, and many families object to forcible 

identification because of the accompanying stigma. Such considerations are paramount in 

community-based work. Moreover, there is little point in identifying large numbers of 

children if an appropriate and sustainable intervention is not available. Combined 

methods had a theoretical sensitivity of 66%, suggesting that planning for a long term 

service might be necessary to attract potential users.

Interface

Flexibility is required to meet the varying needs of poor rural families owing to seasonal 

income, intercurrent illness in family members, domestic (especially women’s) 

commitments, religious festivals, local cultural customs and beliefs, and limited access 

during the rainy season. This therefore requires a combination of centre-based and home- 

based clinical input to maintain continuity of care. The socioeconomic context also 

demands that health care is integrated into welfare and other programmes directed at the 

alleviation of poverty, which itself directly underlies the need for flexibility.

Costs

Treatment continuity is essential for achieving broad outcomes in epilepsy. Most families 

know where appropriate help is to be found. High treatment costs act as a strong 

disincentive to reattendance, whilst the poorest families are unable to afford allopathic 

treatment in the formats usually offered. The fees they pay to local healers probably
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result in little overall benefit, although high reattendance rates indicate a useful 

community role. The cost to the family must therefore be comparable to the fees paid by 

the poorest to local healers. This includes not only the financial cost but the social cost to 

carers in terms of travel time, lost employment, domestic and agricultural work, etc. The 

same considerations apply to access (geographical and cultural). In order to be 

economically sustainable, services should also be cheap to set up and run, and this could 

be achieved at marginal cost by integrating epilepsy services alongside existing medical or 

social programmes, rather than establishing stand-alone services. The extra costs of 

ascertainment may for example be minimised through opportunistic contacts in the 

community: these issues need to be solved at the local level.

Evaluation

An administrative system is required that allows periodic re-evaluation of goals and targets 

with respect to individual patients and families, process audit, as well as tracking resources 

and accounting. This could be aided by simple clinical protocols and measurement tools.

Infrastructure

Both the type of intervention suggested by study of impact, and the requirements for 

service delivery are at present not available through existing PHC or hospital based 

services in India. The former does not provide basic continuity of drug supply, and the 

latter does not provide an easily accessible service for most of its users. There are 

numerous NGOs in India, with reasonable coverage of rural areas, although few in the 

most remote or challenging terrains. Many of them are involved in the social development 

sector, employ case workers, and sponsor health programmes at primary level, for 

example mother and child care, midwifery and population control, TB, leprosy, sexual 

health and so on. The perceived quality of their health services is good and often cheap 

because of subsidy or external assistance. The quality of the medical service is obviously 

crucial to programme success. Parts of the NGO sector contain the necessary 

infrastructure which could be strengthened and adapted through training and resource 

support. There are 10,000 registered societies in India, another huge potential resource. 

Suitable organisations would be administratively stable and offer a degree of public 

accountability.
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5.5 Implications for Future Research

5.5.1 Social Sciences

Factors affecting uptake o f  services

25% of families had never sought help for their children’s epilepsy and the causes for this 

were completely unknown. It may have simply been a lack of awareness of the availability 

of services, extreme poverty, or there may have been more complex reasons. It is 

important to know why some families are hard to reach despite the availability of services, 

as these families are often those with greatest needs. It would also be interesting to know 

how many families would bring their children for treatment on the basis of passive 

publicity alone, rather than active ascertainment. Those families who did seek treatment 

often used several providers, and it would help service planning to know the factors that 

influenced these choices. Cost and access were reasons for discontinuing hospital and 

PHC attendance; many families remained in follow-up in this study for a long time: were 

the reasons for default and dropout similar when attending other providers? This could be 

combined within a study of needs assessment and social priorities of users, and would 

place the demand for medical treatment in proper socioeconomic perspective.

Social Support

The importance of social support to mothers has been emphasised in this study. It remains 

to be seen how to increase appropriate social support amongst mothers in this setting and 

whether such intervention has an effect on child psychosocial functioning and parental 

adjustment. A training programme for field workers also needs to be devised to develop 

counselling skills, and in parallel develop valid and reliable measures of satisfaction with 

professional help to measure effectiveness of field worker interaction. Certain types of 

social support may have negative influence on child behaviour and this hypothesis needs 

to be tested within the stress and coping model. It is possible for example, that parents 

might benefit from help in managing family conflict. This might be an appropriate 

subject for discussion in parent groups. This area of research would be of widespread 

relevance to other countries where community-based disability services exist.



Parental adjustment is a potentially important target of intervention. Mothers report low 

self-esteem and depressive symptoms which can have deleterious effects on child 

functioning. It would be interesting to study how generalised these feelings are in the 

community, and their specificity for families with children with disabilities. Their views of 

their children also result in restricting opportunities for social development. If social 

support has beneficial effects on parental adjustment and maternal mood in this setting, it 

would be important to assess whether increasing parental adjustment results in meaningful 

improvements in child social integration and behaviour.

Peer acceptance

The processes underlying socialisation in children in this setting are poorly understood. 

Social integration of boys depended on acceptance by peers, and approaches such as 

“Child to Child” games, activities, role play, drama and story telling sheets which have 

been successfully used to educate children about disability and health issues in developing 

countries, might be useful in this regard (see Chapter 47 in Disabled Village 

Children{12)). Such intervention could be tested in a controlled trial, using self-esteem 

and social integration as outcomes.

5.5.2 Clinical Epidemiology

Drug trials

Research into the acceptability of phenobarbitone in terms of behavioural side effects 

needs to be extended to subgroups of children with cerebral impairments and young 

children. Culturally appropriate measures of cognitive performance are necessary to 

evaluate the longer term toxicity of phenobarbitone for childhood epilepsy.

Unfortunately, comparing phenobarbitone against phenytoin does not reveal whether 

either is better than nothing. A placebo-controlled study is necessary to answer that 

question. The weight of decades of clinical practice has made this type of design 

unacceptable to doctors and patients alike, but it remains a fundamental necessity.



Syndromic prognosis

At the current state of knowledge, descriptive epidemiological studies in developing 

countries should be discouraged as a waste of resources since many such studies exist but 

have not been used to plan services. The length of treatment for different seizure 

syndromes needs to be researched to provide more pragmatic guidelines for children with 

less severe epilepsy, and this will bear on the significance of possible cognitive side- 

effects, as well as the risks of recurrence for children who drop out of treatment 

prematurely.

Primary Prevention

The incidence of seizure disorders is higher in developing countries than in the West, but 

the reasons are unknown at population level. Research into risk factors by means of case- 

control studies, and community randomised trials of intervention are necessary to prove 

causation and test the effectiveness of control measures.

Public Health and Policy Analysis

In theory, government services for epilepsy are available at primary level and through the 

National Disease Control Programme for Mental Disorders. However, there seems to be 

little evidence of such activity in the field area and this deficiency needs to be investigated 

at operational level. This research would complement that of other Disease Control 

Programme evaluations which have reported significant shortcomings in the operation of 

TB and immunisation policies. Overall, there seems to be a problem with making primary 

level services work in India. Strategies for integrating epilepsy services into other primary 

level health programmes and social development projects (in both public, private and 

NGO sectors) require applied research, alongside the development of simple clinical and 

managerial guidelines for epilepsy services.
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Great Ormond Street Hospital 
for Children NHS Trust
and the Ins t i tu te  of  Chi ld  H e a l th

14 O ctober 1994

Dr B G R N eville
Professor o f Paediatric N eurology
ICH

Dear D r Neville

a l w a y s

University of London 
30 Guilford Street 
London WCIN lEH

Telephone: 071-242 9789 
Fax: 071-813 8234

REC A pplication 1294: C hildhood disability and epilepsy in W est Bengal, Ind ia  - 
A study of b road  trea tm en t outcome in a ru ra l community

Thank you for subm itting your application for ethical review. It was considered by 
the com m ittee on 21 Septem ber 1994 and was given full approval. The com m ittee 
particularly com m ended you on the work that had been done and on the quality  o f  the 
final application.

1 enclose standard consent forms for parents and children.

Kind regards 

Yours sincerely

Ms A Sim cock
Research Ethics C om m ittee/C linical Trials Unit Adm inistrator

cc Dr D K Pal
Honarary Senior Registrar in Paediatric Neurology 
ICH

P;itron
H er Miiiesiy  The Q ueen

Pres i dent
H er  R o y a l  Hit^hness 
The Pr incess  o f  Wales

C h a i r m a n
Sir  Brian Hil l ma tR ics  fc  io b

C h i e f  E x e c u t i v e
Sir  A n th o n y  T ippet  k c b  cbim



Patient Inform ation

Treatm ent of epilepsy: a comparison of two known anticonvulsant drugs

The aim of this study is to find out which of two drugs used for the treatment of epilepsy, 
phenobarbitone and phenytoin, is the better one, in terms of effectiveness and side effects.

Many children have epilepsy and we have found your child also to have it. The study is being done 
to find out whether these two drugs act in the same way in an Indian village as they do elsewhere. 
At the end of the study, the best drug will be chosen to be used in the villages for all children who 
have epilepsy. This study will help us to find the best drug and the best way of making it available 
to your child.

You will be given tablets or medicine to be taken as directed by the doctor. These tablets need to be 
taken every day without stopping. If a dose is forgotten you should give it as soon as possible after 
the time it was supposed to have been given. You will be seen by your community worker every 
two weeks who will check on your child’s progress and tablet supply. If you have any questions 
you should ask him then. Every three months your doctor will visit you at home to check that 
things are going well. Do not stop the treatment or make an alteration to it without talking to your 
community health worker or doctor first. At six months a sample of saliva will be collected from 
your child at home. At twelve months, your child will have a developmental assessment as he did at 
the beginning of the study. We will also ask you some questions about your family and your child’s 
progress.

Any drug that is given can occasionally cause side effects. Most children suffer no ill effects.
Initially there may be some drowsiness and unsteadiness which will wear off gradually over a 
matter of weeks. A small number of children can show changes of behaviour and mood, skin 
rashes, become hairier than normal or show growth of the gums. If you are concerned, it is 
important to let your health worker or doctor know.

Despite treatment fits may continue although probably at a lower rate than previously.

These two drugs have been chosen because they are affordable. There are many other expensive 
drugs which work just as well but because these type of drugs have to be taken every day, whether 
or not your child has had a fit, such treatment can be very expensive.

The case records will remain confidential and only accessible to members of the medical team.

If you decide, now or a t a later stage, that you do not wish to participate in this study, that is 
entirely your right, and will not in any way prejudice any present or future treatment.

If you have any complaints about the way in which this study has been or is being conducted, 
please, in the first instance discuss them with Dr Pal. If the problems are not resolved, or you wish 
to comment in any other way, please contact Martin Elliott, Chairman of he Ethical Committee, 
by post, or if urgent, by telephone at Great Ormond Street Hospital (071-405-9200) on extension 
5308, who will try to sort matters out for you.

The researcher’s name is D r Deb Pal, working under the supervision of Prof. Brian Neville and can 
be contacted at Santi Tuberculosis Campus, Pailan, 24 Parganas(S).
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Institute of Child Health
and Great  Ormond Street  Hospita l  for Children NHS Trust

10 March 1995

Dr Samir Chaudhuri 
Director
Child-in-Need Institute 
Vill & PO Pailan 
Via Joka
24 Parganas 743 512 

Our ref; BGRN/AIL 

Dear Samir

Dr Deb Pal’s studentship/research project

University of London 
The Wolfson Centre 
Mecklenburgh Square 
London WCIN 2AP

Telephone: 0171-837 7618 
Fax: 0171-833 9469

Thank you very much indeed for agreeing to assist in this project and allow the resources o f CINI 
to be used both as a part o f  this collaboration and our other projects. This letter summarises the 
points o f  our agreement.

1. The work that we are doing is collaborative between our units and staff. C IN I’s involvement 
will be acknowledged in spoken and written outputs.

2. Authorship of peer review papers will follow the usual conventions whereby those who have 
materially contributed to  the research will be part o f the authorship. It would be surprising if 
that did not mean that the majority o f  papers from the project did not have authors from both 
groups. I would not anticipate that this should be in any way a problem.

3. The local budget is agreed by me as being required. We will therefore look for the funding of 
this. I enclose our list o f  what we can justify. The one item that concerns me is investigations. 
Since we have no investigations apart from salivary levels o f anticonvulsants as part o f  the 
protocol, investigations are according to normal local practice. I understand that you are 
concerned that children with problems requiring investigation will arise and I think all I can say 
at the moment is that they will be looked at as individual cases o f  need rather than as part o f a 
firm agreement. Perhaps you could advise me further about that particular issue.

Deb is forwarding the latest protocol to  you.

We are greatly looking forward to  working with your group. Please let me know if there are any 
outstanding issues that you want further clarified.

Yours sincerely

B.nan'G RNpvOfe 
P ro fesso r^P aed iatric  Neurology

enc
Neurosciences Unit
H ; a d  o f  Un i t :  P ro fe s s o r  B .G .R  N e v i l l e

A Charitable Company limited by guarantee.  Registered in London,  Number 474073.  Registered Office: 30 Gui l ford Street London \VC 1 N I LH
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A so c ie ty  for yi^pproprJate

J^ehabilitBtlon 0 f  the D isab led

To
Dr D Pal 
Senior Registrar of 
île ar osc iences Unit 

Institute of Child Hee.lth 
Mecklenburgh Sauare 
London U C 1N 2AP.

Dear D e b ,

I am wr it ing to a f f i r m , on behalf of SANGrlAR , our will ingness to 
colle.borate on a joint research project on childhood epilepsy in 
a CBR setting.

As we discussed, this will focus on the feasibility of using the 
cheaper anticonvulsant drugs in a population of 3 0 villages in 
West B e n g a l . I look forward to receiving the final protocol. As 
you k n o w , some key members of the Governing Body and research 
ethics committee have provisionally approved the study a,s 
discussed.

Thank you very much for spending f e w  days. It has been a learning 
experience for us. V/e hope to continue to share, work c: learn with 
each other in the f u t u r e .

Yours sincerely.

Gautam Chaudhury.

/ / .  : CINI C am pus, D aulatpur, 2 4  P g s . (S )

■ S A N T I  T U B E R C U L O S I S  C O N T R O L  S O C I E T Y  C A M P U S  
Vill & P . O .  Pa i la n ,  V i a - J o k a ,  2 4  P g s .  ( S ) ,  P i n - 7 4 3 5 1 2 ,  W e s t  Be n g a l ,  I N D I A 77-2110



D T O  R B A V E  C A L C U T T A

29th H^rcb 1995

Prof ,  Brl«n a R N e v i l l e  
Prof,  o f  P ë e d i é t r l c  Neurology  
I n ê t i t v t o  o f  Chi ld  Health  
V n iv o r a i t y  o f  London 
Tho Wolfnon Centre  
Mecklenburgh Squere  
London yciN 2AP 
V, K,
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/  ■' '  1 .'L -  ,

I’ost Box No.16742 
(;alcut(u-7(Ki027,ÎD(lU 
J’honc: 77-8192/77*1206 
I'ux 1 91-33.748063

("CJ:.

Sub jec t  / DP, DJB3 PAL^5 STUDSNTSHXP/RESEMiai PROTECT

Dear Br ian ,

Tbank you very much f o r  your  l e t t e r  no, BGRN/AIL de téd  10th Herc^  
the  above s u b j e c t .

We agree to the p o i n t s  mentioned in  your T e t t e r  end we now !##& 
to Dob's a r r i v a i  sometime in  a i d  v^uguet, ke aro on the  
a u i t a b J e  ecoommodetion f o r  Dob end wo w i l l  keep in  touch with  JUkj i  
something m e t o r i e l i z Q S ,

We agree to your s u g g e s t i o n  t h a t  ve t r e a t  cases  f o r  i n n w t i g a W o w  
case by case b a s i s  and we w i i l  have to somehow f i n d  s o w  
the c o s t .  N e i th e r  SAIKHER noir CINI w i l l  be ab ie  to absorb th© 
p r e s e n t .  However, we w i i i  keep exp lor ing  the p o s s i b i l i t y  p f
a d d i t io n a l  funds  from o t h e r  budgets .  Address o f  CJBA Geigi i s  e s  b

i  ' 'I. ■ -i

Hindustan CIBA-Gelgy Ltd,  
14 -J ,  Tata Road 
Bombay •* 400020 i

ke are looking forward to re ç e l v e in g  the l a t e s t  p ro toco l  f r f ^  
we have d i s cu s s ed  the  m a t t e r  o f  t ra in in g  by Deb to  be i m p a r t s  
Ind ien cclJeegue  Dr,- Samaresh Bhe t tachar jee  o f  CINI,  Deb i© 
to send money d i r e c t  t o  SANCHAR account to meet t h e i r  expense ,

I r e a l l y  en joyed the  d in n e r  you h o t t ed  fo r  me a t  London end we io*2f 
to having you a t  home d u r in g  your next  v i s i t  to C a l c u t t a ,

W ith  r e g a r d s ,

c.'c, Dr. Deb DâJ
1 n o .  3 ,  5 7 / 7 1  , Yq } d h a n  Ui l .

L o n d o n  W6 8 J 0 ,  U , K .
 ---------     ,_      FAX NO, 0181-748-1490

E n d  : Soc io^eaonoaic  s tu d y  TndTcTtor

. L
rcur© ©

Dr, 5,  Nt

% 
#
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E. Project Diary

Time E ven t C o m m e n t s

January 1993 Planning visit (DP) M eeting with CINI. SANCHAR

D e ce m b er  1993 Planning visit (DP, BN) M eeting with CINI, SANCHAR

D e cem b er  1993 Ethical com m ittee  app lication  (DP, BN) C oncern s a b o u t p la c e b o  design

D ecem b er  1993 Grant application (DP, BN) W ellcom e Trust

February 1994 Revised app lication  (DP, BN) C h a n g e  p la c e b o  d esign

March 1994 Study protocol first draft (DP) Circulated

July 1994 Study protocol final draft (DP) C om m en ts r e c e iv e d

August 1995 Training disability workers (DP) every Thursday, 8 workers

S eptem ber 1995 Training survey workers (DP) o n e  d a y  orientation

Septem ber - D ecem b er  1995 Training CiNI doctors (DP) o n e  term, 6 d octors

Septem ber 1995 Establishment o f ep ilepsy clinic (DP, SB, GO, TD)

Augustl 995-February 1996 Ascertainm ent: in 46 villages

visiting key informants (DP, TD, SS) in 18 villages

dram a sketch (TD) in 11 sch ools

supervising survey workers (DP, DRC) 4, later 8 workers

sec o n d  s ta g e  verification (DP, SS) visited 332 h om es

Septem ber 1995 Validation o f Conners s ca le  (DP, GO, TD) on  60 normal controls In field

Septem ber 1995 Construction of Social Integration Scale; validation 

of other behavioural m easures (DP, GC, TD)

using 250 normal controls in field

Septem ber 1995 Field testing of Judson Sca le  (DP, TD) on  parents o f children with disabilities

Septem ber 1995-February 1996 Clinical assessm ent (DP) in clinic

Septem ber 1995 - M edical foilow-up (SB) 

DP (to June 1996) 

Interns (from Aug 1996)

Septem ber 1995-February 1996 Baseline m easurem ents (DP, TD) in clinic an d  in field

O ctober 1995 SANCHAR director GC III, Acting Director TD leaves Fieldwork disrupted, work on o u tco m e

for London instruments su sp en d ed

D ecem b er  1995 Director and Acting Director return

January 1996 Acquisition of com pu ter (India)

February 1996 Construction of Parental Adjustment Scale DP, GC

March 1996 SANCHAR director returns to  work Instrument construction resum es

April 1996 CINI doctors ep ilepsy workshop (DP, BN)

April 1996 CINI director SNC leaves Clinic m a n a g em en t erratic, future 

staffing uncertain, n o  decisions m o d e

June-July 1996 Author in the UK (DP) Discussion with supervisors

May-July 1996 Preliminary d a ta  analysis (DP) Ascertainm ent a n d  clinical trial

O ctob er  1995-D ecem ber 1996 O u tcom e behaviour rating (DP, TD, SS) In clinic a n d  in field

O ctob er  1995-D ecem ber 1996 Dropout Interviews (DP, TD, SS) At h om e

N ovem ber 1996 CINI doctors workshop (DP, BN) CINI, o n e  d a y

February 1997 Acquisition o f com p u ter (UK)

February 1997 Statistical analysis (DP) Supervision by Dr AL Johnson, MRC

February 1997 MPhil upgrading seminar (DP) Successful

March 1997 Writing up of PhD begins (DP)

April 1997 Presentation of results In India (DP) Indian A c a d e m y  o f Pediatrics, C alcutta

Appf-ndice^
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F. Data Collection forms

Nine item Epilepsy Questionnaire for health and disability workers’ reference, p i52 

Five item Epilepsy Screening Questionnaire used in field survey, pi 53 

Section A Initial Assessment, p i54 includes:

Operational definitions for epileptic seizures, pl55-6 

Abbreviated Symptom Questionnaire (ASQ), pl61 

Protocol for changing or withdrawing drug, p i64 

Family Support Scale (Dunst, Jenkins, Trivette), pl64 

Section B Field Assessment, p 165 includes:

Social Integration Scales, p i65-7 

Socioeconomic Status, p i68 

Social Cost Questionnaire, p i69 

Health Cost Questionnaire, p i69 

Section C Medical Follow Up, pl71-2 

Behaviour Screening Questionnaire (BSQ), p i73-6 

Conner’s Parental Rating Scale (CPRS-48), pl77-81 

Adapted BSQ (Cunningham Behaviour Problems), p i82-96 

Judson Scale, p i97 

Parental Adjustment Scale, p i98 

SANCHAR Parental Adjustment Measure, pl99 

In depth Topic Schedule, p200 

Treatment card (in back flap)



Nine item aide-memoire for epilepsy given to Key Informants
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overleaf, five item epilepsy screening questionnaire used in house to house survey
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o c r^ - îT T P ^  2x>p  -teT ^T hT ïî ' f ^  5 T |  [ u ÿ n /P ' 7 n ,5 :^ 's r a T Y

1 ? :  « T ' f T c r { " U T ^ - T j  o f i i r < n ) a r  T x r r ^ i ^ g s - . ^ x r y f Y  y u ;
^  "

6 . ^><4 :7-3 ^  <^71771 T iig R "  ( ÿ j E , : ^  a i  f î A  ? 53»^

% r  ^

a u fif  a^T?3T<r-3<>n9^i3i ?%r ^ ; T ' - w g r i ^  z y -

^ - y -  z n - w  : . ^ y r : . .  I r .  ■.

^^rrièT^ =̂ITO" : ................  3i}i>T : .................................... 0 ^ % ^ / ( 9 J 7 y :  . . . . . . . . .

y 3 iR 3 r C ) V  j % ÿ

■ ■ S : . S . W i x . .............

~<r-r’- 'p  " r : ;^ - r r > r O " 7 .  o r ' y



y : ) c 'û  P a /

SECTION A: INITIAL ASSESSMENT

Instructions
C om plete this section  fo r  a ll new  children. Use the opera tion a l defin itions on p a g e  1-3. 
Take a d e ta iled  h istory and ask w itnesses. Check the elig ib ility  criteria  on p a g e  7  before  
random isation. P hysica lly  dem onstrate the drug regim e to the fam ily . P ass on the deta ils  
o f  random ised children  to SANCHAR f o r  fo llow -up.

Name of child
Name of mother & father 
Village and para

ID Sex m/f I I I Age y/mo | | | | | |

Informant(s) □ Date
l=mother 2=father 3=self 4=brother/sister 5=relative (specify) 6=other (specify)

I  I  I I I I

Operational definitions and village codes

Epileptic seizure Abjhakhali 01
Sudden and transitory, self-limiting alteration of consciousness, Amgachia 02
motor, sensory, autonomic, or psychic events, perceived by the Angarberia 03
patient or an observer. B anagram 04

Bhasa no 14 05
Single and Recurrent attacks Bonchberia 06
i) If the attack occurred on only a single occasion or more than Borogagongoalia 07

one occasion but interval between attacks less than 48 hours Chandpur 08
ii) If the attacks occurred on more than one occasion, and if D. Baghi 09

the intervals between attacks were greater than 48 hours Daulutpur 10
Ganesh Khariberia 11

Status epilepticus Gasipur 12
If the attack is of 30 mins or more or there is a series of seizures Gouripur 13
during which function is not regained between attacks in a >30 Halderpukur 14
min period Hanspukur 15

Jhanjra 16
Active epilepsy eligible fo r  treatment Kanganberia 17
Two or more unprovoked seizures or one episode of status Kasirhat 18
epilepticus in the last twelve months Kasthamahal 19

Khariberia 20
Regular treatment Krishnarampur 21
A regimen of adequate dosage for weight and continuous regular Majherdanri 22
administration according to a recognised schedule which could Mukundupur 23
reasonably be expected to have antiepileptic efficacy Nandabhanga 24

Nawbad 25
Cerebral impairment Parasar 26
Any one of the following: definite abnormal signs on CNS Parbatipur 27
examination, developmental milestones > 2sd from mean (under Powalia 28
5 years), current global development > 2sd from mean (over 5 Raipur 29
years). Sensory impairments must first be excluded Rajarampur 30

Ramnagar 31
Raspunja 32
Samali 33
Sanjoa 34

AW
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1. Simple Partial Seizures
If the attacks occur without loss of consciousness or amnesia and one or more of the following criteria 
occur:
i) Focal jerking or tonic, tonic/clonic, clonic movements (face/extremities/head)
ii) Head turning
iii) Paralysis of a limb
iv) Hallucinations/optical illusions
v) Speech alterations (aphasia, dysarthria)
vi) Paraesthesiae, numbness in face/limbs
vii) Auditory hallucinations/illusions
ix) Dysmnesic phenomena (deja vu etc)
x) Vegetative (epigastric sensations etc)
xi) Affective symptoms (fear, weeping etc)

2. SPS evolving to CPS
If any of the above criteria are followed by impairment of consciousness without a generalised 
convulsion

3. CPS
If the attacks take the form of loss of consciousness without generalised convulsions, but with any of 
the following symptoms/signs:
i) Duration of attack from 30s to several minutes
ii) Postictal headache and/or sleep, and/or post-ictal confusion
iii) Impairment of consciousness only or with at least one of the following:
a) Non-purposive automatisms: facial (swallowing, grimacing), fiddling (fingers, hands etc)
b) Purposive automatisms (gestural, walking, vocalisations)

4. Generalised Absence
If the attacks take the form of a brief loss of consciousness with amnesia only and the following signs 
occur:
i) Onset between 5 and 15 years
ii) Usually less than 30s
iii) Without associated movements except slight blinking or head jerking
iv) Without fall
v) Without postictal headache or sleep
vi) Family history of similar attacks
vii) Occur especially when drowsy

5. Alteration of consciousness of undefined classification 
If there are criteria for both CPS and Generalised Absence



6. Generalised Tonic-Clonic Seizures
If the attacks take the form of a generalised convulsion and the following occur:
i) Loss of consciousness 1-30 min
ii) Bilateral tonic contracture, followed by iii)
iii) Bilateral clonic movements
iv) Sphincteric incontinence
v) Fall
vi) Injury with fall
vii) Tongue biting
viii)Cyanosis/pallor
ix) Post-ictal drowsiness, sleep, confusion or headache, muscle aching
x) Postictal unilateral limb weakness

If the attack is preceded by SPS, CPS or SPS+CPS, the diagnosis becomes 
2° Generalised convulsion

7. Myoclonic seizures
If the attacks take the form of brief
jerks and if any of the following criteria occur:
i) Jerks singly or in brief runs
ii) Worse on awakening or when falling asleep
iii) Often in clusters

8. Atonic attacks
If the attacks take the form of a non-orthostatic sudden fall with loss of tone without clonic 
movements, and with loss of consciousness and the following criteria occur:
i) Brief consciousness loss (usually seconds)
ii) Fall with injury
iii) Confusion, headache, drowsiness postictally

9. Tonic attacks
If the attacks take the form of a sudden fall with rigidity without clonic movements, and with loss of 
consciousness and the following criteria, the attacks are classified as tonic attacks:
i) Brief (usually seconds)
ii) Injury in the attack
iii) Tongue biting
iv) Confusion, headache, drowsiness postictally 

Febrile convulsions
If the attacks occurred only between the ages of 6 months and 5 years and the following criteria are 
positive:
i) The attacks occur only in the context of fever
ii) Less than six attacks have occurred in total
iii) The attacks have convulsive features
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SEIZURE EVALUATION

Description of episodes
semi-structured interview: antecedent and succeeding events, types, description of a typical episode including duration, loss of 
consciousness, “aura”, nocturnal episodes, time clustering, symmetrical, disturbance in tone, mouth, speech, eye movements, 
head turning, incontinence

Age at first episode y/mo

Lifetime total number of episodes 
1=0-10 2=10-100 3=>100

Frequency of episodes, last 12 months

Treatment history, (tick) 
NONE 

Phenobarbitone 
Phenytoin 

Garoin 
Tegretol 

Valproate 
Steroids 

Homeopathic 
Brain tonics 

Vitamins 
Other (specify)

Interval between first episode and start of allopathic treatment (months)

Is this epilepsy? | | Yes | | No | | Don’t know

Seizure classification (pages 2-3) | |
l=Simple partial 2=Simple partial + 2ry Generalised 3=Complex partial 4=Complex partial + 2ry 
Generalised 5=Primary GTCS 6=Simple absence 7=Myoclonic 8=Unclassifiable

Note types 6 and 7 alone not eligible for trial

/ 3 7
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MEDICAL HISTORY 

Pregnancy complications ____________________

Fetal movements 
Gestation 
Onset of labour 
Duration of labour 
Type of birth 
Birth weight 
Condition at birth

Complications

Suckling, type of feed 
Age at weaning

Serious illnesses/injuries

Jaundice 
Immunisations 
Drugs and allergies

Systemic enquiry

Previous tests or consults

Family history 
Attention to 
neurodevelopmental 
problems

Early milestones 
Independent sitting 
Independent walking 
First word with meaning 
2/3 words together

Current developmental profile
Non verbal performance, play, communication, social interaction, self care, fine/gross motor
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EXAMINATION

General comments^ 
Height (cm) 
Handedness

SVI Yes/No 
SHI Yes/No

Cranial nerves 
Gait
Coordination 
UMN signs 
LMN signs 
Spine 
Skin
Cognition
Chest
Heart
Abdomen

SUMMARY
Diagnoses

Problem list

Weight (kg) 
OFC (cm)

Wt/ht or BMI

COUNSELLING
Beüefs/causes/fears
Not a disease, a symptom
Not psychiatric, often benign
Aims of treatment
Possible side effects
Probable duration
Compliance/sudden withdrawal
First-aid
Restrictions

/ j > 9
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Epilepsy?

Check eligibility criteria: 
Age 2-18
SANCHAR field area 
Correct seizure type(s) 
No regular treatment 
Static neurology 
No contra-indication 
acute porphyria, (liver disease)

ACTION 
Consultation only 
Treat out of trial 
Referral 
Randomise

I I Yes I I No/Don’t know

to

RANDOMISATION GROUP

Tick correct box

2-12 years 
12-18 years

No cerebral 
impairment

RANDOMISATION RESULT

Cerebral
impairment

Phenobarbitone

Phenytoin

I I Start at 1.5mg/kg (0.75mg/kg b d ) ,
after 2 weeks increase to 3mg/kg (1.5mg/kg bd) 

I I Start at 2.5mg/kg (1.25mg/kg bd),
after 2 weeks increase to 5mg/kg (2.5mg/kg bd)

ACTUAL DOSE PRESCRIBED: 
NUMBER OF TABLETS GIVEN: 
NEXT APPOINTMENT DATE:
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Behaviour Screening Questionnaires

Ask the ch ild ’s mother (or other informant if  mother not present) about behaviour 
problem s using the questionnaires below. Use the one appropriate fo r  the ch ild ’s age. 
This should be com pleted at the ch ild’s f ir s t  clinic visit.

Children over 5 years

1. Restless or overactive
2. Excitable, impulsive
3. Short attention span
4. Constantly fidgeting
5. Inattentive, distractible
6. Demands must be met 

immediately - easily 
frustrated

7. Cries often and easily
8. Mood changes quickly 

and drastically
9. Temper outbursts, 

explosive and 
unpredictable behaviour

Degree of activity
Not at all Just a little Pretty much Very much

Children under 5 years 
1 • Not active enough 

Not markedly active 
Very active
Too active, won’t sit down for meals or at other times 
for more than 5 minutes
Concentrates on play indoors for 15 minutes or more 
Concentration 5-15 mins or very variable 
Hardly ever concentrates for > 5 mins on play indoors 
Easy to manage and control 
Sometimes difficult to manage or control 
Frequently very difficult to manage or control 
Doesn’t have temper tantrums
Sometimes has temper tantrums (lasting a few minutes) 
Has frequent or long temper tantrums 
Usually happy except for brief periods, eg when tired 
Sometimes miserable or irritable 
Frequently miserable or irritable

2 .

3.

5.

DOSAGE DEMONSTRATED I I Yes No. tablets given:
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Medical Follow-Up

Date I  I I I I I ID n~T
1. Number, date and type of seizures since last visit

Side effects Action
Nausea Reversible, reassess in one month

Anorexia Reversible, reassess in one month
Sedation Reversible, reassess in one month

Sleep disturbance Reversible, reassess in one month
Acne Continue only if tolerable

Agitation Continue only if tolerable
Aggression Continue only if tolerable

Depression/mood disturbance Continue only if tolerable
Fussiness Continue only if tolerable

Hyperactivity Continue only if tolerable
Lethargy Continue only if tolerable

Hirsutism Continue only if tolerable
Gum hyperplasia Continue only if tolerable

Tremor Continue only if tolerable
Rash Discontinue drug gradually

Mouth ulcers Discontinue drug gradually
Lupus syndrome/joint pains Discontinue drug gradually
Stevens-Johnson syndrome Discontinue drug quickly

Osteomalacia/rickets Discontinue drug gradually
Neuropathy Discontinue drug gradually

Encephalopathy Discontinue drug gradually
Megaloblastic anaemia Discontinue drug gradually

Orofacial dyskinesia Discontinue drug gradually
Ataxia or nystagmus Discontinue drug gradually

Hepatitis Discontinue drug gradually

3. Details and other problems
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4. Reported compliance

Salivary assay done?
(1 month, 6 months, End)

5. Examination (anaemia, jaundice, rickets, skin, face, gums, gait, coordination, tremor)

6. Reinforce counselling 

Beliefs/fears
Not a disease, a symptom 
Not psychiatric, often benign 
Aims of treatment 
Possible side effects 
Probable duration 
Compliance/sudden withdrawal 
First-aid 
Restrictions

7. Result:
Continue treatment

Increase dose ___
Change to another d ru g   State reason

Stop treatment completely State reason
Date of next appointment

Increasing drug dose 
Phenobarbitone: one increase is allowed to 5 mg/kg/d 
Phenytoin: one increase is allowed to 7 mg/kg/d

Failed treatment 
Defined as seizures occurring after 3 months on full dose

Instructions fo r  withdrawing AED
1. Reduce dose by half for two months
2. Then reduce dose to alternate day for one month
3. Finally stop

Instructions fo r  changing AED
1. Introduce new drug at half normal dose for two weeks, do not reduce old drug
2. Then increase new drug to normal dose for two weeks
3. Next reduce old drug to half normal dose for two weeks
4. Next reduce old drug dose to alternate day for two weeks
5. Finally stop the old drug
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Family Support Scale - Dunst, Jenkins & Trivette

Ask the mother a t the second clinic visit. Circle the response that best describes how  
helpful (in terms o f  moral and practical support) these sources have been to the fam ily  
during the p a st 3 months.

Source Not Not at all Sometimes Generally Very Extremely
available helpful helpful helpful helpful helpful

My parents NA 0 1 2 3 4

My husband’s parents NA 0 1 2 3 4

My relatives NA 0 1 2 3 4

My husband’s relatives NA 0 1 2 3 4

Husband NA 0 1 2 3 4

My friends NA 0 1 2 3 4

Husband’s friends NA 0 1 2 3 4

My children NA 0 1 2 3 4

Other parents NA 0 1 2 3 4

People I work with NA 0 1 2 3 4

Parent groups NA 0 1 2 3 4

Social groups/clubs NA 0 1 2 3 4

Religious groups NA 0 1 2 3 4

Professionals NA 0 1 2 3 4

Other (specify) NA 0 1 2 3 4
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SECTION B: FIELD ASSESSMENT

Instructions
This proform a has three parts. The firs t pa rt contains questionnaires about the ch ild ’s 
social integration and should be com pleted in the firs t visit. The second p a rt is about 
fam ily economic status and the effect that the ch ild’s condition has on the fam ily. This 
part does not need to be com pleted in one visit, indeed repeated observation w ill be 
required to obtain accurate information. The third p a rt is to be used to record  
information a t fo llow  up visits.

Name of child ____________________________________________________
Head of household ____________________________________________________
Village and para ____________________________________________________

ID Sex m/f Age y/mo

Informant(s) □ Date
l=mother 2=father 3=self 4=brother/sister 5=relative (specify) 6=other (specify)

.....................................

Social Integration

Ask the mother and the child about the following activities. Use your own observation as 
well. Some activities are not applicable, fo r  example, if  other children in the fam ily do not 
or did not go to school or balwadi then this question is not applicable. Similarly, i f  there 
is a sanitary toilet in the house, the child w ill not go to pass stool in the field. If  the child 
has a m otor impairment, he w ill not be eligible fo r  running and chasing or climbing trees. 
If the household has no animals, then the child cannot look after them. If there is no 
fam ily trade, the child cannot help. Score the activity as not a t all, a little or same as 
other children his age (peers).

Activity Not Not at all A little As peers
applicable

1. Interacts with peers at the tube well or 
pond in the morning

2. Goes to balwadi/anganwadi
3. Taken to market with mother
4. Gets a smack when naughty
5. Crowds around a visitor
6. Play fighting /name calling
7. Running around with others
8. Playing with others in mud/sand
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Activity Not Not at all A little As peers
applicable

1. Interacts with peers at the tubewell or 
pond in the morning

2. Interacts with peers whilst 
passing stool in the field

3. Goes to school/private tuition
4. Helps preparation of paddy
5. Plays marbles, coins, ball games
6. Play fighting/Name-calling
7. Running around with others, 

chases motorbikes
8. Flies kite, seasons string, chases kites
9. Takes fruit or household items in

gang and shares proceeds
10. Sits around chatting with others
11. Religious duties/ceremonies
12. Involved in puja/id entertainments
13. Climbs trees and throws stones
14. Swimming games in the pond
15. Sings and dances Hindi film songs
16. Looks after animals
17. Helps with the family trade
18. Goes to shops/bazaar on errand

Activity

Boys 13-18 years

1. Interacts with peers at the tubewell 
or pond in the morning

2. Goes to school or earns money
3. Goes to shops/bazaar for own needs
4. Sits around chatting
5. Steals things at night
6. Taunts passing girls
7. Wears lungi/pyjama
8. Enjoys the company of girls
9. Sings Hindi film songs
10. Watches/plays card games /gambles
11. TV/video/radio/cinema
12. Uses tobacco
13. Drinks tea
14. Follows fashions

Not Not at all A little As peers
applicable
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Activity Not
apphcable

Not at all A little As peers

Girls 6-12 years

1. Interacts with peers at the tubewell
or pond in the morning

2. Goes to school/private tuition
3. Helps preparation of paddy
4. Looks after younger children
5. Collects firewood/cowdung
6. Food preparation/cooking
7. Sweeping/washing floor
8. Washing and repairing clothes
9. Fetching water
10. Helping with the family trade
11. Games: ekka dokka, kit-kit, 5 ghutis
12. Religious duties and ceremonies
13. Involved in puja/id entertainments
14. Spontaneous running/chasing
15. Swimming games in the pond
16. Sings and dances Hindi film songs
17. Tends animals
18. Bundles seedlings

Activity Not
applicable

Not at all A little As peers

Girls ÏË-18 years

1. Interacts with peers at the tubewell or 
pond in the morning
2. Goes to school or earns money
3. Goes to shops/bazaar for own needs
4. Looks after younger children
5. Collects firewood/cowdung
6. Food preparation/cooking/washing up
7. Sweeping/washing floor
8. Washing and repairing clothes
9. Fetching water
10. Helping with the family trade
11. Helps preparation of paddy
12. Mostly indoor games
13. Dresses up, uses make-up
14. Marriage plans made/married

wfff- /67
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Socio-Economic Status

Joint family 

Hindu

Adult’s name

□
□

Nuclear family | | Size:
Children under 18:

Muslim I I Christian

A^e Main occupation________

□
Relation to child

l=DaiIy wage (agricultural/unskilled/servant) 2=Business 3=Skilled trade 4=Salaried employment 
Child’s name A^e School^oinR?_____________  Relation to child

Highest level of mother’s schooling
Never attended | | Primary | |

Can mother read, write (not just her name), tell the time ?
Not at all I I Difficulty/some | \

Mother and father consanguineous ?
No □  Yes I I

Secondary/above | |

Easily I I

How?

Housing
House rented House owned CINI loan

Noland Unfarmed, size Farmed land, size
Earth house Pukka house Number rooms

Thatched roof Tiled roof Cement/asb/tin
Surface water Tubewell water Other source

Field toilet Khata toilet Sanitary toilet
No electricity Electricity

Ownership:
Livestock Plough Radio

Tape recorder Bicycle Television
Motorbike Own pond Tubewell

Average estimated monthly income Rs
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Social cost

Because o f my child’s epilepsy.

1.1 have to watch the child more closely
2 .1 cannot spend enough time with my other children
3. Brothers and sisters are limited in their activities
4 .1 have to work harder to get the housework done
5. Fewer people come to visit
6. We don’t go out as much/travel
7. We turn down work opportunities
8. We have arguments at home/neighbours/relatives
9. We do not send the child to school
10. We will not be able to find a bride/groom

Applies? Concern?
0=never/rare O=not much
l=sometimes l=a bit
2=often/realIy 2=a lot

Health costs

Ask how much was spent before the fam ily started coming to the CINI clinic and since 
coming to the CINI clinic. This should include spending on travel and the time spent in 
total. As well as doctors and chemists, ask specifically about quacks, rojas, exorcists, 
bhor, priests and religious offerings.

Provider Fee Rs Drugs Rs Travel Rs Time hrs Accompanied by: How often?
Before CINI clinic: Cost per visit

Since CINI clinic: Cost per visit
CINI clinic
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Date of visit 

Correct dose?

Tablet count 

Problems

Counselling:

Remarks:

Next field visit 

FOLLOW UP VISITS

Signed

Date of visit 

Correct dose? 

Tablet count 

Problems

Counselling:

Remarks:

Next field visit
Signed
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SECTION C: EVALUATION

MEDICAL FOLLOW-UP

Date O ID

1. Number, date and type of seizures since last visit

2. Side effects
Nausea
Anorexia
Sedation
Sleep disturbance 
Acne 
Agitation 
Aggression
Depression/mood disturbance
Fussiness
Hyperactivity
Lethargy
Hirsutism
Gum hyperplasia
Tremor
Rash
Mouth ulcers
Lupus syndrome/joint pains 
Stevens-Johnson syndrome 
Osteomalacia/rickets 
Neuropathy 
Encephalopathy 
Megaloblastic anaemia 
Orofacial dyskinesia 
Ataxia or nystagmus 
Hepatitis

3. Details and other problems

Action
Reversible, reassess in one month 
Reversible, reassess in one month 
Reversible, reassess in one month 
Reversible, reassess in one month 
Continue only if tolerable 
Continue only if tolerable 
Continue only if tolerable 
Continue only if tolerable 
Continue only if tolerable 
Continue only if tolerable 
Continue only if tolerable 
Continue only if tolerable 
Continue only if tolerable 
Continue only if tolerable 
Discontinue drug gradually 
Discontinue drug gradually 
Discontinue drug gradually 
Discontinue drug quickly 
Discontinue drug gradually 
Discontinue drug gradually 
Discontinue drug gradually 
Discontinue drug gradually 
Discontinue drug gradually 
Discontinue drug gradually 
Discontinue drug gradually

4. Reported compliance

Salivary assay done?  
(1 month, 6 months, End)



Examination (anaemia, jaundice, rickets, skin, face, gums, gait, coordination, tremor)

6 . Reinforce counselling 

Beliefs/fears
Not a disease, a symptom 
Not psychiatric, often benign 
Aims of treatment 
Possible side effects 
Probable duration 
Compliance/sudden withdrawal 
First-aid 
Restrictions

7. Result:
Continue treatment 
Increase dose
Change to another drug   State reason
Stop treatment completely State reason

Date of next appointment
Signed

Increasing drug dose 
Phenobarbitone; one increase is allowed to 10 mg/kg/d 
Phenytoin: one increase is allowed to 7 mg/kg/d

Failed treatment 
Defined as seizures occurring after 3 months on full dose

Instructions fo r  withdrawing AED
1. Reduce dose by half for two months
2. Then reduce dose to alternate day for one month
3. Finally stop

Instructions fo r  changing AED
1. Introduce new drug at half normal dose for two weeks, do not reduce old drug
2. Then increase new drug to normal dose for two weeks
3. Next reduce old drug to half normal dose for two weeks
4. Next reduce old drug dose to alternate day for two weeks
5. Finally stop the old drug
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RICHMAN BEHAVIOUR CHECK UST (2-6 y ea rs)

Below is a list of behaviours whicPj are open seen in children. Put a cross in the colum ns
which you think applies best to the child a t the p r e s e n t  tim e . v /% _______
O tt^  w*qrt>g-T r W ) ? ^

Usumly has a good appetite  ̂ ’1 .
-yrrc-
Usud^

' h ^ V i '  %1TZÎS 
Sometimes has a poor appetite

- ^ ^ 3  '^•ST  -2j r r ^
Nearly always has a poor appetite

l^ ^ r p T 'a r r rg ^

2. Not faddy about eating

Has a few  fads, w on’t eat certain tilings 
-:2T f^ j3 - iLT] O T ^cT  : ? ^ s ^ j n n r r  «rraj^ 
Very faddy, w on’t eat many different foods

M X r r , ' Êf û>T'
c w ^

3. Never wets at night

Wets the bed up to once or twice a week 
w . >r^TC2r ^

Wets the b ed  3 or m ore times a w^eek

-SI v 5 n s s  %rrp-

4. Never wets during the day
(^T T R yù /rüv rQ ^r c w s r r ^  c ^ i^ ra "  ^ r ? r - q i  

Wets during the day up to once or twice a week 1
"31 'j>-'^T<r

Wets during the day  3 or more times a week [
^r^TTS" -fS^- -m v5na3 r ^ : : 3 i y
<dyTc^/c%J%oTTyr c ^ 4 ^ ic r  %r:^cT

5. Completely bow el tra ined , never dirties pants [
^  -<5TC3' ^ n y v n ^rrç r <,;rc3

r̂T3jsT7;n -^rsr^riT)
Occasionally soils, up  to once or twice a week _  1

i j .  '5JTT3^ -sTrr^ • b - ^ 's n r  x>r=Tn>t
o f T v ^ ^  -^fTzr
Soils pants 3 or more times a w eek [

tT. y r^T C ? %r\ > ^ 3  7X=‘‘̂ '^ fr r r  <?5 rr'^/-oivTTT‘̂
(> nyv i'? i "c^Trç-

6. Easy to get to bed  and  to sleep [
g A i y ^^ruh

Some difficulties in settling at bedtim e [
•p3. ^TT3TG3T t?ir~

Often takes over an hour to settle at bedtim e [
-fc -ETS] 3^ :^ x T r [ fT
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7. Hardly ever wakes at night , [ .

Sometimes w akes at n ^ t   ̂ [ .
W. -S T T C ^  vèx^

Frequently w akes at niglit and difficult to settle [
^  ̂  v s T r c r x r  ^ 1131% ^

8 .  N e v e r  s l e e p s  w i t h  p a r e n t  [

■sn -Û ITTTcr ->109^ JTI
Occasionally sleeps w ith parent because upset 
or doesn’t want to sleep alone [

ST. "STK^ '^ rp o T cr > i T '^  ^^-nvxT Tj^Trr-T
- ^ n r m - z r  > n :o v  -b n y 'c ^ rr

Frequently sleeps with paren t because ... I
331 %rrziTzr 5>3X‘t^  '^ r r c c T z r

9 . Not active enough 1
-sux!2T ^  iz ^ ^ T C ^  *;Ty~
Not m arkedly active [

ST. r C T i‘33' c^f^TzT 33PP  -bAÏ c ^ rr^  -;t v
" '  r

Very active , I
'brfc^rCL.<p̂

Too active, w on’t sit dow n for meals or at other
times for more than 5 m inutes I

H-. ^  3 W 0 -  ^  . ^ r o r
7 > j > T 5 T ^  (X ' f W i ^ r r è '^  dq-rxOsTY^v"
<rt>T

10. Concentrates on play  indoors for 15 minutes or m œ e [
^  -5i7fnrti3i^ x s i n r r r  f k r f ^  3  

-zri-sj- -r'^TXTT "^rcTT

ST

Hardly ever concentrates for > 5 mins on play indoors 
fT. X  > m 5 T ir^  zTT>r ^

11. Not clinging, can easily be left with people he knows 1 1
'sn  :>n<k ->rzr7%ni?^ s r r sm o  ^ r r n r
Gets upset if away from  mother but gets over it 1 1

s r .  3 T 1 -T  «TTJT G f T ( y
Very clinging, can’t be  left w ith others [ ]
- s n -^  £xT0  ^gn-p^  ̂ r t m ^ p -  l a N 'j T r '



B E N G A L  E P I L E P S Y  P R O J E C T

12. Independent, doesn’t ask for a lot of attention

Sometimes asks for a lot o f attention, follows mother
around all day [ j

ST. 33Tt^ STTC^ ^  ^  -SnZ^Jp- CEllTI

Demands too much attention, follows mother around all day [
3  riT  3<T n? 7̂  ^  ChS^I T̂ ZTTTT

13- Easy to manage and  control [
^>TisT4Tir=n zn vTy/3»2Ji

Sometimes difficult to m anage or control [
tj . 53T^ 5̂37(3̂  >3TST%n%Pl ISTTW 3̂X21)

Frequently very difficult to m anage or control {

14. Doesn’t have tem per tantrums ...  ̂ [
^  ĉ J37T:§̂  -ïT r̂; "^3^, îTExS- on ^  /•fen’sai
Sometimes has tem per tantrums Casting a few  minutes) [

C533rfT?^^Cbfi^, ZIJT. Of) ^ T C b  , ^ c z ll  (-a^T ^  T% )
Has frequent or long tem per tantrums I

tT. l:ST3%72f̂ ,7:Tbfhn( y^aisOltPTl-C/fT

15 . Usually happy except for brief periods, eg when tired  I
R tsr ;ti >JT^-rD; ^ s rrr^

Sometimes m iserable o r irritable : [
hr.

Frequently miserable or irritable [
5̂ - -SCT *aJ7^c^ TZJTT^ 31 iS ^ S ^

16 . Not a w orrier [

Sometimes w orries for short periods [
-3^!^ 3 X 5JT ^  Ot3  -3^-^

Has many different w orries, broods over things
eg illness, accident, m onsters, changes . [

c3^Mtj3irT"

17. ■ ■ [
3 .. ^  iSff^DT' c r y

Has some fears 1
•sJ. "&K iSrd^ToTr \  Os • •

Very fearful, lias a lot o f different fears [
tT. ^  vDsT

Ov CNU • •



B E N G A L  E P I L E P S Y  P R O J E C T

18. Gets on well w ith 9 ther ehikir-en [ 1
C^IXT

Some difficulties w ith brothers and sisters [ ]
W. -5:nW ■STTi  ̂^ i k  Z l ^  ^

Gets on badly w ith bro thers and sisters I ]
v-sni >iT"Âr ^^r^'h-sré

19. Gets on w ell w ith other children [ 1
isT^XTTsiG:^ ^ t r : ^

Some difficulties p laying w ith other children I ]
ej. v5xt:515J STITZP 'Sn t^-

Gets on badly w ith other children [ ]
tT. cJ 7 ;r jjr  >Tsiy-u5cmy)j^

20. Speaks sentences of 3 or more w ords [ ]
%n i S r - q f  <^rrrÇ"

Uses single w ords [ )
SJ. ^ y ^ lZ T

No recognisable w o rd s [ ]
fT. -?3T13? . ^ r ^ - s r  /^R nT ^

21 . Clear speech I 1
<dfe^T^TC<3" - ^ 7 0 ^  < ? rrc ^
Sometimes speech not clear [ ]

S3: 5TR?r
Speech cannot be understood  by people outside the family [ ]

7?, 3xzji



CONNERS ABBREVIATED SCALE

F or use w ith ch ildren  6-18 yea rs  o f age with no disabilities 
Listed below  are itm es concern ing  children’s behaviour or the problem s they  
som etim es have. R ea d  ea ch  item carefully and  decide h ow  m uch  each  o f  
these items apply to the ch ild  w ithin the p a s t  month. C om plete all item s by 
m arking  a cross in the  co lum n  w h ich  best fits the m o ther’s response. I f  y o u  
are no t sure o f the  answ er, ask fu r th e r  questions to clarify.

PLEASE ANSWER ALL ITEMS
N o  p r o b l e m  O c c a s i o n a l  M o d e r a t e  E x t r e m e  

o r  m i l d  p r o b l e m  p r o b l e m  p r o b l e m

1. Picks a things (nails, fingers, hair, 
clothing)  ̂ ,

□ □ □ □
2. Cheeky to grown ups

□ □ □ □
3.Problems with making and keeping 
friends

i î f i jT F n v jd -

4. Excitable, impulsive
□ □ n

5. Wants to run things
^

6. Sucks or chews (thumb, clothing)

7. Cries easily or often

8. Carries a chip on his shoulder

9. Daydreams 
5, -nysn / ( Z W ^  CYI&r

□ □ □ □

□ □ □ □

□ □ □ □

□ □ □ □
□ □ □ □

□ □ n □



10. Difficulty in learning

□ □ □ □
11. Restless, in the “squirmy’ sense 

-g ry r

’ □ □ □ □
12. Fearful (or new situations, new 
people or places, going to school)

cxt5:CT-

13 Restless, always up and on tlie go

14. Destructive

15. Tells lies or stories that aren’t true

□ □ □ □

□ □ □ □

□ □ □ □

□ □ □ □

i . 4 . -31 g n - O r o r

°  □  □  □  □
16. Shy

17. G ets in to  m ore  tro u b le  th an  
o th e rs  the sam e ag e

:srrrcsw Y >r

'  □  □  □  □
18. Speaks d iffe re n tly  f ro m  o th e rs  
sam e age  (b ab y  talk , s tu tte r in g , h a rd  
to u n d e rs ta n d )

ilr . 2rf
-cq-n”

^ a tt"  irr^T thy-O T ji r J 7s.;TiTsn_^ ___ ___ ___
[ ] ]  □  □  □

19. D enies m istakes o r  b la m e s  o th e rs

□ □ □ □
20. Q uarre lsom e

o □ □ □ □



21. Pouts and sulks

' z r V Z ^

22. Steals
. i z A -

□ □ □ □

23 Disobedient

24. Worries more than others (about 
being alone, illness, death)

Ca?fi -inW i V -zn sTtm
x n 3 y i -O rry i)

25. Fails to finish things

z(a . j>:]iY y " 9 ^ ? ^

26. Feelings easily hurt

27. Bullies others 

2^ «

□ □ □ □

28. Unable to stop a repetitive activity

2 lr , Z T R - z r i ^  3 -% Y  '^ T ? S  2 -5 , 9 ? ^  « T IT ? r  »=n□ □
29. Cruel

30. Childish or immature (wants help 
he shouldn’t need, clings, needs 
constant reassurance)

■ g i f  z n y  . 2 > r P 3 T > f / 3 f  ^

□ □
31. Distractibility

gq-Q r -XSiT cttTO'

32. Headaches

□ □ □ □

□ □ □ □
□ □ □ □

□ □ □ □

□ □ □ □

□ □

□ □ □ □

D □

D □



33- Mood changes quickly and 
drastically

34. Doesn’t like or doesn’t follow 
rules and restrictions

J)8 , b-YSsTJ^r

35. Fights constantly

36. Doesn’t get along well with 
brothers and sisters

u r ^  ^^^urrbf" ^

37. Easily fmstrated in efforts
^ ^ s T G b / -  c ^ ^ n :T

38. Disturbs other children

39 Basically an unhappy child 

W 3^ .^ïxT '' gx, *

40. Problems with eating (poor 
appetite, up between bites)

xs / \  C r -  s.«201̂
Z ih J T ^

41. Stomach aches 

8^. C < ^ 2 J Y ^

42. Problems with sleep 

S ^ .T ^ -5 T 7 c51
OC - '  ___

43. Other aches and pains

□ □ □ □

□ □ □ □

□ □ □ □
□ □ □ □

□ □ □ □

□ □ □ □

□ □ □ □

□ □ □ □

□ □ □ □
□ □ □

TJ □ □ □



. □  □  □  □
44. Vomiting or nausea

, '  □  □  □  □
45. Feels cheated in family circle

6 /^. n o  'fS> "ST ^ ■^TstT“HtT ■znz^TT" □ □ □
46. Boasts and brags

s^ . -Q s ;rr5TTO i

'  □  □  □  □
47. Let’s self be pushed around

'^•rcy ic^TaWT"^>.5>sr ;̂rpw;sTnr
'  □  □  □  □

48. Bowel problems (frequently 
loose, irregular habits, constipation)
8 'ir.



C U N N IN G H A M  BEHAVIOUR PROBLEMS

Use these and any other questions as necessary to obtain enough information from the parent to rate the child's behaviour 
‘' T h e r e  a r e  s o m e  t h i n g s  t h a t  c h i l d r e n  d o  t h a t  w e  w o u l d  r a t h e r  t h e y  d i d  n o t .  I  a m  n o w  g o i n g  t o  a s k  w h e t h e r  y o u r  c h i l d  d o e s  a n y  o f  t h e s e ”

Ox'rJ] XTTVr

Q U E S T I O N  1 S C O R I N G

Is there arrything that she 
won’t eat'’
Does she e-at everything or 
is s/he fussŷ
Does s/he ever refuse to eat 
a meal or only eat a little 
of it̂  I low often'’

•&) %iTCxr izvr

MT2r::rr ?

zn  vjtxt ?

z>7TT?

No eating problem c '  
occasional missed meal 
fad

v j i s v ^  2T!OfTr^cz>i‘T
|C-T̂  OTtlZl Z>VtTc -̂>1*1̂ 0^  CVJTcT
1‘b T ^ -n  z]

Some eating difficulties 
(a few fads or poor aopetite 
for one meal a day or less)

Marked difficulties, apoetite 
poor for at least half meals, 
det mainly milk and/m  bao\' 
foods or biscuits or eats only 
a few articles of food or 
refuses practically all 
meat/fish and/or vegetables, 
or child sits over food m- 
over 45 minutes and has to 
be force fed

I 2̂ 53 YÎïïT?'

S C O R E

R F \' G A L r P I L F P S V PROJECT p a g e  7



C U N N IN G H A M  BEHAVIOUR PROBLEMS

Q U E S T I O N  2 S C O R I N G

Does s/he ever eat or drink 
unusual things which aren’t 
food, eg paper, soil, toys?

V J T ^
o r  -o t T  
c v rx r - r f f

N 'S T K X

0
Never

How often in the past few 
weeks? 1

Once or îwice a v\eek

2
Three or more times a '/veek

S C O R E

Q U E S T I O N  3 a S C O R I N G

Has s'he been wet in the 
day in the past four weeks? -h-r?r>T^z 3 T  

OJVJTC^ c ^ i? r 0
None, completely trained

How often̂
1

Less ttran once a week

2
Once or twice a week

3
Three or more times a week

S C O R E

BENGAL EPILEPSY PROJECT tin r> o  P



C U N N IN G H A M  BEHAVIOUR PROBLEMS

QUESTION 3b S C O R I N G

If w e t  a t  all:
H as s/ha ever been dry a t  
night^

Has she ever been dry 
during tho daŷ
When did wetting start 
again̂

b i< r > T ^ 2 r- 
^  OJ"-

C‘̂ T e '^ > 7 T i3 " ?

v t j"-
C2] ^  v!>Jm

0

1

Nc wetting

Never d,ry

Onset pnst three monttis

Onset past 4-6 months

Onset more than 6 months

S C O R E



C U N N IN G H A M  BEHAVIOUR PROBLEMS

Q U E S T I O N  4 a S C O R I N G

g  None, completely trained |

 ̂ Less than once a week

2  Once or twice a week

2  Three or more times a week

S C OR E

Is your child com pletely  
bow el trained yet'*

Has she had any accidents 
in the past fou r weeks?

- 5 ^  < ĵpZr6 /
OTîJTCT oOVrVJRT ^ T T

Q U E S T I O N  4 b S C O R I N G

H as she ever been clean? 
W hen did the soiling start?

7 ^  s ^ c ^ P r r r  erhT 

o r r ^ ; n
zs> 7

g  No soiling

1
, Never clean | 
1 1

2  Onset past three months

1

2  Onset past 4-5 months

^  Onset more than 5 months

S C OR E

B E N G A L  EPILEPSY PROJECT p a g e  4



C U N N IN G H A M  BEHAVIOUR PROBLEMS

QUESTION 5 a S C O R I N G

Does s.̂ he sleep with parents 
or with someone else?
How long does it take to 
settle him/}jer in bed?
How quickly does s/he go 
to sleeps
Does s'he sleep through the 
night̂
How often does ŝ he wake 
up and how long does s/he 
stay awake for̂

sjrj^Tjrrf^ g f i i r s r  

3 '^ ?  '

Nevpr difficult or |ps<; than 
wppkly

One to two times weekly or 
settles in less than one nour 
or wakes for only few  
minutes

Three or more times and 
either takes more than one  
hour to get to sleep or | 
wakens for more than a few | 
minutes or goes into parent's j 
bed

SCORE

Q U E S T I O N  5 b S C O R I N G

If the  child doesn't sleep 
with his/her parents:

Do you ever take him/her 
into your bed because s/he 
is upset?

How oftenr̂

syw-

i^ rc fr  g s "  z>f ?

\
„  Never I

. All night once a week or less 
or for a couple of hours more 
often

Frequently, all or most o  ̂ the 
2  night twice a week or more !

i

SCORE

BENGAL EPILEPSY PROJECT p a g e  5



C U N N IN G H A M  BEHAVIOUR PROBLEMS

QUESTION 6 SCORING

Does she hove any habits, 
something which she keeps 
on doing, possibly w ithout 
being aw are of?

H ow  long does s/he spend  
doing it each day?

x n  x n x r

>TOTfîîçT o r  J J^ 3 T

Picking, pulling, scratching  
hair, skin or nails

Biting him self/herself 

H eadbanging

R ocking

Blinking, pulling faces, 
grinding teeth, licking or  
biting lips, sucking tongue

Sucking thumb or fingers

Sucking otijer objects 

Biting nails

Growling, humming, 
incessant giggling

"Playing with self dow n  
below"

Cbitr TJyTvgDTR-m,

•fo  *

[XT "6 l% r

3 [ T ^  1% T ( m i /

Score if present

Score if present

Score if present

Score if present

Score if present

Score if present

Score if present

Score if present

Score if present

Score if present

O ther (specify) Score if present

TOTAL S C O R E

BENGAL EPILEPSY PROJECT page. 6



C U N N IN G H A M  BEHAVIOUR PROBLEMS

Q U E S T I O N  7 S C O R I N G

Do0 s d o  ayjy o f rhe

„ _  . :cL T \^ r i^ ^  5 ^ c s y ^ l2 j l^ c > f iT r c r ; :n  
Ruy  ̂ au-'oy’ or try to run  - J 3 l ^ v ^ r f ^ ^ a T  2 ^ '

o% T D T  w r ? )  on-Trr^n^ 
..................................................................:.T:t>ièT..^T?:..............* . . . . . . ........................

1 Score if present

'Z'^m;d>-^^TçtyTriTvTO^^* <x̂  ^  '
] Score if present

\  " " ' " "■■

bse toilet inappropria'teiy 3  m W T ?n fyr ] Score if present '

6',;ozv/ r z ,,^ o r  9crenm  ̂ Score if present

Threaten to hit people  ; '̂ JTO' ] Score if present

Hits bites or pushes people  : TÎ Ür
^>T5Tf̂  ^

] Score if present

'tohes other people’s 'things ] Score if present

'Removes clothes at :u v C T ^ ? v rrr O^TSn^loc, V T W ^ ^  
inappropriate times \ '

1 Score if present '
!

'inappropriate 'behaviour to ; ^ ; r
strangers eg kissing ^ iO T T - t J i y

I Score if present ;

Interfere with oümrs
belongings or activities : ‘

] Score if present

Fl'dy with matches, 'fires or  -fe r ir  CVJ231 S j - fe r -  
try to light fires  : 0 ? 3 W  C W  ^ . Score if present

D am ages things 1 Score if present

S 'ca'tier or 'throw o'bjec'ts : 0?VT 1 Score if present

: T O T R L S C O R E

BENGAL e p i l e p s y  PROJECT ju ige



C U N N IN G H A M  BEHAVIOUR PROBLEMS

Q U E S T I O N  8 S C O R I N G

Not markedly active or 
g  underactive

v à om îi ,fb5T  3J73TI ^  
strzijz]  •bi^ori;’

 ̂ Very active

«  Hyperactive, sits still less than 
^  five minutes

S C O R E

H ow  active is s/he?

H ow  m any minutas will 
s/he sit still a t  m ealtim es or 
fo r  stories or play?

T̂VT «7Xf

^O f ̂ »T<r l9sj

Q U E S T I O N  9 S C O R I N G

him /herse lf or does s/he  
keep asking you  to do  
things with him/her?

Is  s/he like that all the 
time or ju st sometimes?

W ha t is usually the 
longest time s/he will stick  
a t one thing if s/he's  
interested?

2J7^ 31 CXT M3M5rV''-î‘̂ rH>CTîî> 
"bT̂ r ?

‘XaXTSTiT 31 'S'ha 
yi3jy3% T7 * * ^

MTV &-OTXT ei cMxn 

3^vT<>|TrT?

0  amuses self well 2TOSJ.5'

sometimes finds it hard to 
 ̂ amuse self

UTl^dt <^IW, 3JI7^ 3JTT9T
orrrr-^

2  bored unless with adult ^  orrc^

iK *S C O R E ^ ,.<r;^ ^ ^ ^  ' .

BENGAL EPILEPSY PROJECT p a g e d



C U N N IN G H A M  BEHAVIOUR PROBLEMS

Q U E S T I O N  1 0 S C O R I N G

H o w  w e ll d o es  s /h e  
con cen tra te?

0 rorcentrâtes '/jp Î I otrrz:^

Is s /h e  like th a t a ll the  
tim e o r ju s t  som etim es?

1
vanadle concentrat ion

j'5UT^:n

2
finds it hrcd to concent-ate 1 os .

S CORE

Q U E S T I O N  1 1 S C O R I N G

D oes s /h e  k e e p  ask in g  
f o r  a tten tion , eg  ask in g  
y o u  to d o  things w h ich  
s/h e  c o u ld  d o  fo r  him self, 
fo llo w in g  yo u  a r o u n d  or  
w a n tin g  yo u  to p la y  w ith  
h im /h er a ll the time?

Is s /h e  like th is a ll the  
tim e o r  ju s t  som etim es?

D o es it s to p  y o u  g e ttin g  
on w ith  things?

^  "b-pj TXT,
.z\JioffZr >j^>7$rxr Kjrj^rn/^

cB ic^  ^
P

•a> ^ v 5  ?

8 Rarely dmiondinq üttpntion | >JVJ^-n

Sometirr>p> cpmancs undue ! 
1 attention

2  Continuony asking attention j

SCORE

BENGAL EPILEPSY PROJECT nn^< ' n



CU N N IN G H A M  BEHAVIOUR PROBLEMS

Q U E S T I O N  1 2 S C O R I N G

H o w  ifu iepcr idcN l ls s /he? 3 ^

OJOT
3

0

Rp,]-.on,ih'V indppprdr^-it for
•:pp

lon T T
H o w  d o e s  s /h e  r e a c t  if  
y o u  \eaiH2  hirtv'her w i th  
s o m e b o d y  e lse? 1

Sorrte cppendency, udsp: if 
Ipft. fpkpc fin e  to gel ever it

I 131703
1 é r j "  - d n y ,
|2^s5'w2T3^^ >753}rr^-?T

2

Mor^pd dppendpncy, 
can't bp Ipf: at all

-Ti

!

SCORE

Q U E S T I O N  1 3 S C O R I N G

D o e s  s /h e  h a v e  m o o d s  o f  
b e in g  u n h a p p y  o r  
m is e ra b le ?

VJT310T ZiT ?1
g l:T 0

U'iuaily haopy pxcppt to- 
brief période

v i â
*

j
H o w  o f ten  a n d  h o w  lo n g  

d o  th e y  last^
1

Sometirres misp-abie/irr tab p 
for periods of less ^han onp 
hour on mos" cays

TvJjT

i

2

Frequpntly miserablp/imtab'P 
on most days and/or long 
periods three times a week o- 
more 1

S C OR E

B E N G A L  E P I L E P S Y  P R O J E C T 1 0



CU N N IN G H A M  BEHAVIOUR PROBLEMS

QUESTION 14 S C O R I N G

Does s/he ever worry too 
much about things eg dirt, 
changes in routine, 
monsters, people getting 
hurt F

0 never or rarely

How often and how long 
does it last, and how  
m any worries?

1
sorrietimes, for brief periods, 
minor wor'-ies

2
many different worries

S C OR E

Q U E S T I O N  1 5 S C O R I N G

Does/he have any rituals, 
things which must be done 
or kept in a certain order, 
or does s/he get upset if

^  W T  ^ 4  lSrl4>T
41 71] TZJl^
zn 41 2 W

e m r  'f5>'h.^5Tro^?

0 never or rarely

things are touched, or 
m oved out o f place?

1
sometimes, for brief periods, 
miinor rituals

How many things like this 
bother him/her, and how  
long does it last? 2

many different rituals

S CORE

BENGAL EPILEPSY PROJ ECT p a g e  Î 1



C U N N IN G H A M  BEHAVIOUR PROBLEMS

Q U E S T I O N  1 6 S C O R I N G

Is there anything that s/he 
is particularly afraid ofr

)TT%f:Ti3Tr%ri3r o n

0 Not afraid

Is  s/he afraid o f these, 
and  how  does s/he react

1 A little afraid, needs 
assurance

v p i, i s jy n  o?3TJT?r ^
w hens/he meets them? 2 Marked fears, runs awiy, 

cries, clings to adult

Dogs
W

Cats
Other animals/insects
Thunder/loud noise 
The dark :

Strangers
:

Bus. car ■^n>n-/c5JTè?vrrf1

Water
Haircut
Stories 1

Other (specify)

TOTAL S C O R E

BENGAL EPILEPSY PROJECT



C U N N IN G H A M  BEHAVIOUR PROBLEMS

QUESTION 17 S C O R I N G

How has s/he got on with 
brothers and sisters in the 
past 4 weeks?

Do they squabble or 
interfere so they can’t 
ploy together?

How often does this 
happen^

-bT?r ■ ........................................  !1

0  Minor 1

!
. Ploy disrupted most times 
‘ but only for short periods

2  Most of the time disrupted
|;T)
1

S C O R E

Q U E S T I O N  1 8 S C O R I N G

How does s /h e  get  on w ith  
other children? Is s/he shy 
or does s/he mix easily?

c w r r c s M T  ?
3 -qo 0

Good relationships, mixes OR 
does not interact because of 
severity of impairment

O rr^

Do they squabble or 
interfere so they can’t 
play together? 1

Fair, usually mixes well, 
sometimes shy or in contact

oiscrntspmr
u r c ÿ  -sTTW s rv r  ->iar V i

H ow often does this 
happen?

b 7 ^

2

Poor, often shy, avoids 
others or gets in conflict

o f r f ^ s i y  zx t^ r^

S C OR E

B E N G A L  E P I L E P S Y  P R O J E C T na^G 13



CU N N IN G H A M  BEHAVIOUR PROBLEMS

QUESTION 19 S C O R I N G

D oes s /h e  e v e r  d o  a n y  o f  
th ese  things?
H o w  often?

3 ^ 7 ^  .jsriw %n oTTxr  ̂

,oTK>n̂ î

Stealing b'fg'^'aioo •
1 Score if present

Fighting \ Score if present

Disruptive In School 1 Score if present

Running A w a y  From  
S ch ool g-Q  C^OẐ  OfTf^ÿ" U l ^

] Score if present

Lying
3^931 TOI 1 Score if present

Swearing/Being Rude
"iJT^or ^TOI^/?TlTOrTrf^ 1 Score if present

Staying Out Late
> js3 y ^ ^

] Score if present

Hurting Anim als
on30fT%3^ 37T /̂j>X?JTtTT^ ] Score if present

Doesn't S tand Up For Self
fhTaT 3 ^ ^  OfTCT ̂

1 Score if present

B ullied/T eased -37^1^’ ï§ s  1 % ^  -jiEfr
^ Z ? 7

1 Score if present

TOTAL S C O R E

BENGAL EPILEPSY PROJECT p a g e  7 4



C UN NIN G H A M  BEHAVIOUR PROBLEMS

Q U E S T I O N  2 0 S C O R I N G

D oes s /h e  evo r h a v e  
te m p e rs  a n d  tan trum s?

C K x ' *
0

None ; n

W h a t d o e s  s /h e  do?

1
Less than weekly

H o w  often  in th e  p a s t  4  
w e e k s?

"b'RTX^TCZ'

2
Less than daily

H o w  Jong d o  th ey  last?

3

Brief tantrums lasting a few  
minutes up to once or twice 
a day

4

Frequent, three or more daily 
or lasting more than 15 
minutes

^  -wtArri zn

S C OR E

Q U E S T I O N  2 1 S C O R I N G

D o y o u  e v e r  f in d  h im /h er  
h a rd  to m a n a g e , o r  h a rd  
to  d isc ip lin e? 0

Fasy to manage

H o w  often  d o e s  th is  
h a p p en  a n d  h o w  long  
d o e s  it last? 1

Sometimes difficult or out of 
control

2 Long or frequent penods, 
nearly daily when difficult

S C O R E

BENGAL EPILEPSY PROJ ECT p a g e  15
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Parental Adjustment Scale

Section A Relationship with professionals

0 1 2 3 4
Acceptance of 
professionals

Rejection Wary Willing to 
listen

Willing to 
discuss about 
child

Talks freely 
about family or 
anything

Belief in instant 
cure

Very much Sometimes Occasionally/R
arely

Needs support Dissuades
others

Participation in 
activity/ 
developmental 
work

None Watches from a 
distance

Intermittent
participation

Takes part 
when field 
worker is 
present

Activities 
between visits

Material
expectations

Persistently/ 
Very much

Sometimes Occasionally Hoping for 
indirect gain

Never/rarely

Section B Relationship with child

0 1 2 3 4
Child’s ability I have to do 

everything for 
the child

Child can do a 
few things for 
himself

Child can do 
many things for 
himself

I let the child 
do many things 
for himself

Dependent on 
the child

Feelings about 
the child

Ashamed of my 
child

Uninterested in 
my child

Mixed feelings Generally 
accepted but 
rarely not

Proud of my 
child

Understanding of 
the child’s 
problem

No idea Can give some 
description

Can give full 
description

Understands but 
cannot devise 
solution

Can devise 
solution

Thoughts about 
the future

Pure pessimism Unrealistic
plans

Believes in a 
dependent 
future, plan 
may be realistic

Realistic plan, 
no dependency

Takes steps to 
ensure the 
future

Section C Relationship to self

0 1 2 3 4
Self confidence Fatalistic Follows the 

lead of others
Able to speak 
one’s mind

Able to speak 
about self

Active in a 
group situation

Hope for the 
future

No hope/ 
depressed about 
future

No thoughts 
about the future

Sometimes up,
sometimes
down

Generally
hopeful

Feelings of 
support

No one else 
understands my 
situation

Can talk to 
people

Two-way
participation

Sometimes 
people to help 
me in difficult 
situations

Always people 
to help me in 
every difficult 
situation

Problem solving No solution Dependent on 
someone else

Together with 
someone else

Can analyse and 
can solve the 
problem

/ 9 7
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Parental A daptation To The Child - Judson Scale

Here is a list of feelings you may have about yourself, your relationship with your child, 
and your relationships with experts or medical people. For each , the opposite is given on 
the other side of a line. Please indicate in one of the spaces along the line how you feel at 
the moment about each item on the scale.
Parent: _________ ______

In control of things 1 1 1 1 1 1 1 Helpless [ ]
My child and I have lots of 
fun together

1 1 1 1 1 1 1 My child and I don’t have 
any fun together

[ ]

Relaxed 1 1 1 1 1 1 1 Anxious [ ]
Nobody is interested 1 1 1 1 1 1 1 Lots of people are interested [ ]
Enjoying my child 1 1 1 1 1 1 1 Not enjoying my child [ ]
Confident in asking 
questions about my child

1 1 1 1 1 1 1 Afraid to ask questions 
about my child

[ ]

Wary of what “experts” tell 
me

1 1 1 1 1 1 1 Trust what “experts” tell me [ ]

Find it hard to show 
affection towards my child

1 1 1 1 1 1 1 Find it easy to show 
affection towards my child

[ ]

Proud of my child 1 1 1 1 1 1 1 Ashamed of my child [ ]
Comfortable with my child 1 1 1 1 1 1 1 111 at ease with my child [ ]
Cold 1 1 1 1 1 1 1 Warm [ ]
Active 1 1 1 1 1 1 1 Passive [ ]
My child seems an unhappy 
child

1 1 1 1 1 1 1 My child seems a happy 
child

[ ]

Calm 1 1 1 1 1 1 1 Worried [ ]
Indulgent with my child 1 1 1 1 1 1 1 Firm with my child [ ]
Not noticing any progress 
with my child

1 1 1 1 1 1 1 Noticing great progress with 
my child

[ ]

Confident 1 1 1 1 1 1 1 Unsure of myself [ ]
Know how much to expect 
of my child

1 1 1 1 1 1 1 Don’t know how much to 
expect of my child

[ ]

Comfortable with medical 
people

1 1 1 1 1 1 1 Not comfortable with 
medical people

[ ]

Depressed about my child 1 1 1 1 1 1 1 Happy about my child [ ]
Alone with my worries 
about my child

1 1 1 1 1 1 1 Able to share my worries 
about my child

[ ]

Pessimistic about my 
child’s future

1 1 1 1 1 1 1 Optimistic about my child’s 
future

[ ]



SANCHAR PARENTAL ADJUSTMENT MEASURE

CHILD'S NAME/ID 
Age Sex
VILLAGE 
Para

FATHER'S NAME 
OCCUPATION 
DATE TODAY 
MOTHER’S NAME

Purpose
The SPAM is designed to record parental attitudes to having a child with disability 
Directions
Read out the following statements and ask the parent how much each statement
is true for them. Use the following examples to clarify the type of response expected.
eg. Women work harder than men

Please indicate how much the foiiowing statements are true for you ÎÎ t ii
11

k

Q II
1 1 have to keep a close eye on the child □ □ □ □
2 1 worry what will happen when 1 am no longer able to look after him □ □ □ □ □
3 Other people won't understand my child's problems □ □ □ □ □
4 He/she gets away with lots of things □ □ □ □ □
5 1 don't let her go to school in case something happens □ □ □ □ □
6 Something 1 did caused this □ □ □ □ □
7 He/she brings us a lot of joy □ □ □ □ □
8 The child is good for nothing □ □ □ □ □
9 1 don't like to talk about the child □ □ □ □ □

1 0 Once he/she gets married it will be all right □ □ □ □ □
1 1 The future is in God's hands □ □ □ □ □
1 2 Nothing can be done about a defect in the head □ □ □ □ □
1 3 My fortune is bad □ □ □ □ □
1 4 1 can't afford the medicine/doctor to cure him/her □ □ □ □ □
1 5 We are poor, that's why we have this problem □ □ □ □ □
1 6 Sometimes 1 wish we could get rid of him □ □ □ □ □
1 7 God has blessed us with a special child □ □ □ □ □
1 8 S/he won't be able to hold down a job □ □ □ □ □
1 9 1 can't do anything, this is my fate □ □ □ □ □

20 1 care for this child more than my other children □ □ □ □ □
21 God wanted to test/punish me □ □ □ □ □
2 2 The wrong treatment made him/her like this □ □ □ □ □
23 My child should not do any household work □ □ □ □ □
24 One day she will be cured □ □ □ □ □
25 My health is not very good □ □ □ □ □
26 1 feel tired much of the time □ □ □ □ □
27 1 feel 1 need more sleep □ □ □ □ □
28 Sometimes 1 think it is not worth effort on him/her □ □ □ □ □
29 My opinion doesn't count in this household □ □ □ □ □

30 1 feel 1 can't hold my head up high □ □ □ □ □
31 He/she should not do what we do for a living □ □ □ □ □
32 S/he can do a lot of things □ □ □ □ □
3 3 1 feel 1 can get him/her married now □ □ □ □ □
34 1 feel this child is a burden on me □ □ □ □ □

OFFICE
USE

TOTAL
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In Depth Topic Schedule

1. Is epilepsy perceived as a problem?

Yes □

No □

Use probe questions to explore the explanatory model o f  the condition and 
self/parental adjustment to the condition.

What is the explanation fo r  these episodes?
Why are they not concerning?
Does the child and parent share the same view?
I f  not why not? Time line - interventions, SIS, QoL.
How is the child/self considered in the family?
How is the child/self future envisaged? Best and worst case scenario.

2. Is there belief in the effectiveness of AEDs?

Yes O  Don’t know O

No □

Use probe questions to explore the explanatory model o f  the treatment and use o f  
different health practitioners.

What treatment has the best chance o f  working?
How does it work?
What is the past experience with different treatments?
What adverse effects are ascribed to AEDs?
Is it a cure? Compare before, during and after using AED.

3. Do the benefits outweigh the inconveniences?

Yes ^  Don’t know O  50/50 O

No ^  No response O

Use probe questions to outline the social and financial costs involved eg 
Transport, Accompaniment, Frequency, Timing, Duration,
Clinic/Doctor, Restrictions

4. General Knowledge

Restrictions 
First aid 
Continuity
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G. In Depth Interviews

401

What do you think of his epilepsy?

We think why does it happen, what illness is it, all these tablets which he doesn’t take that’s 

our concern. It’s no problem for us, we’re upset when they bring him in after he falls. He falls 

on anything, stones, bonti (cutting tool), hurts himself. There’s no saying what will happen 

to him and he doesn’t stay sitting in the house.

Do you wonder why these [fits] occur?

When he was well he used to stay with the people next door. On their last day (in the 

neighbourhood) they feasted on chicken and since then he hasn’t been the same. Then he went 

up a coconut tree to fetch some coconuts and he fell. That was when the laughing and kissing 

people started. He was seven then. He was just like other children before this. We took him 

for a madhuli (lucky charm), they said he would get better. He was unconscious and made a 

gagaga sound from his throat lying there with blood coming from his mouth. For about an 

hour, they called me saying look what he’s doing and there’s spit coming from his mouth. All 

the doctors were shut then so we took him to the Muslim doctor in Raspunja. Since then he 

runs away and asks people for money. He disappeared for days and we found him in a pond. 

He’d been beaten up by the people from the cinema who saw him wandering around and 

thought he was a thief. We spent Rsl50 on doctors. It’s been a bigger problem since then. We 

used to bring his medicines from Behala then. He says he gets a tingling in his chest first.

What do you think about his future?

What can we say? Since he’s not getting any better, his future is in God’s hands. If he lives, 

he lives. If we die then his future is dark, no one else will look after him.



Do you think these medicines have done him any good?

We can’t tell. Perhaps he’s OK without tablets, then on tablets he’ll have a really bad five 

days. We didn’t get any good from anything, homeopathy or anything. We even stopped him 

eating beef because it might take away the power of the tablets. The thing is, my opinion, is 

that instead of him taking the same tablets, perhaps he should try something else, another type 

of medicine would be a good idea. I said to tell the doctor to try another medicine since he’s 

been taking this one for so long.

Was it a bother to go to clinic?

No there’s no problem. I stop her (wife) going when he’s not having any [fits].

What about stopping him going to the pond?

“They’ll fish him out and bring him in won’t they ”.



903

TKS is a teenage boy with complex partial seizures. He was identified through the survey and 

brought by his friends to clinic who said that he would wander off in circles whilst playing 

football. His parents had not been to consult anyone about his odd behaviours, and have no 

financial problems. Father used to work for the Life Insurance Corporation of India but now 

has retired and looks after the farm. However, they believe his problem is a moner dos or fault 

of the mind, rather than any type of epilepsy, and have never been to consult anyone. TKS 

was quite shy and wouldn’t say why he won’t continue with his medicines. His friends say 

that although he has had the problem for five years, it stopped for the few weeks that he was 

on medicines. He attends secondary school.



1601

Yes, you can’t get it anywhere, nowhere. I’ll show you the packet. She was very unwell, sick 

in the middle. Here’s the medicine. And so we bought another brand and we told the doctor, of 

course we can’t just finish with him (the doctor) all of a sudden and he scolded us severely for 

taking this other brand. He said who told you to take another brand? So I told him that I 

couldn’t come on Friday. He said not to give her other brands. You see this medicine comes 

from Mother Theresa and you can’t get it anywhere else.

She supplies it from Antara [Mental Hospital]. We had a wedding in the family, and we don’t 

go anywhere as you know, and his father said, it’s OK let’s go, nothing will happen. And at 

12 o’clock at Thakurpukur, vomiting, just vomiting then at home she vomited the next day. 

She gave up eating for a month, we don’t understand it at all. And she’s into fruit, not fish or 

anything else. She won’t eat anything, she’s as thin as a rake but nothing works. She was 

vomiting up to 5 days ago then we went to that doctor, he’s only there 3 days a week. He said 

she had gas and the gas was causing the khach (fit). It’s right you know. I’ve seen it with my 

own eyes, my brother in law had it - when he has gas he has khach. Now since she’s had the 

vial, she’s beginning to eat this and that. But this medicine you can’t get it outside. And when 

he gave it to her, she started such violence, she would hit us at night and not let us sleep, 

biting and hitting. All the time. This happened when she wasn’t eating. So her father told him 

[the doctor] about the violence, she was hitting me and my mother in law, he gave us the 

drops, three at night and no more. Yes, it’s better now. I tie her up now while I’m cooking. 

Here - Haloperidol 6mg at night. If I reduce it, I did once, it gets worse. Doctor said not to 

change it without his say so.
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2604

Mother is a widow. Her eldest son is a bit hopeless, not much of a mixer and not very 

successful. By appearance he is microcephalic and mildly retarded with an aggressive manner. 

She lives next door to her sister whose son is Ajibar Shekh, also with epilepsy. Her middle 

son is married and is around. There is a 14 year old daughter after Ilius. Mother works on other 

peoples fields and gets around Rs20 on a good day. When she doesn’t get work she begs. She 

finds the cost of travel excessive but plans to send Ajibar’s mother for her medicines. There 

have been no further seizures.

“I don’t think it’s worth seeing a doctor to treat just the epilepsy if it isn’t going to do 

anything for his intelligence.”
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Do you think about the future?

Yes I worry about how to get rid of her [married].

[Grandmother] What will he best for her, where shall I go? I went to you.

What do you think, which type of treatment do you believe in?

I believe in this medicine. It got better with this medicine.

Do you think she needs to continue?

She’s had it for one month, it will get better with that. She doesn’t have to go any more. 

Where am I going to get any [money] from anyway? Rs20 for a day’s work, how many 

stomachs am I going to feed and then buy medicines on top of that? Because I think it’s got 

better, I won’t go any more.

I f someone lent you Rs20 would you go?

If someone lent me Rs20 I’d go!

Do you think inside that you should continue?

I think it would do her good to give her another batch but she’s not here of course, someone’s 

taken her away. I’ve sent her to her aunt, a place called Chota. About eight days ago.

So you don’t know if she’s still having them?

No I get news daily. People go from here. My brother in law works as a tailor there - she 

hasn’t had any more.

So is she going to stay there?

Yes she’s going to stay there. They don’t have children that’s why they took her. She’s my 

sister in law, not my own, my aunt’s daughter. They’ve had a baby and she can’t do 

everything by herself, so that’s why they took her.
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Have you ever warned her about the pond and the stove?

No.

Have you told her aunt?

No, if it happens again they will send her back. There’s nothing to warn her about there, they 

have a tap not a pond, like in the city.
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Do you think epilepsy is still a problem?

I worry that he goes off in a dream and maybe someone will take him away. He doesn’t 

recognise people or understand very well. I don’t let him near the pond very long. I have to 

keep a close eye on him.

What do you think about his future?

The main problem is he doesn’t really speak very well. Now at least he knows his father. He’s 

not ready for school. My sister in law has a child of two and a half who runs a balwadi. I can’t 

do anything until he learns to speak and understand a bit more. I can only relax when he’s 

asleep.

What do you think about his absent mindedness?

I think his memory is not very good.

Have you taken him anywhere else, like to the temple or madhuli?

I have left no stone unturned for him. Wherever there was a roja or holy shrine...he must have 

20 or 25 madhulis around his waist. Wherever they’ve told me there’s a thakur sthan (holy 

place). His father says he needs to see the best mental doctor. We’ve spent Rs 15,000 on him. I 

haven’t got any benefit from anything. But his fits stopped with the medicine. No one was 

able to stop it entirely, it used to come back every 2 weeks or so.
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3 2 0 3

I see. The first time you went, what you said is written down here, that he falls, goes stiff, his 

eyes go up..

No no, nothing like that, nothing of the sort 

You never said these things?

No, he just misses his breath and lies down and..[interrupted by husband]

Listen! One day two gentlemen came and said we’ve come about breathlessness and khich - is 

there anyone who has this in you house? I said no there’s no one with khich but my youngest 

son has heart disease. He loses dom (breath) and we’ve taken him to PG (the government 

hospital). So they said let’s have a look. I showed them the card and reports and they said we’ll 

give him a card and medicines. And he said you’ll get these medicines at the clinic. And when 

he went, that man wasn’t even there and they said the one who was there doesn’t even see 

these cases. That doctor said we can’t do anything for him there. Perhaps she [wife], you can 

see she’s a bit mad, perhaps the doctor said are his hands cold “yes” and that’s why these 

tablets and we showed them to a doctor who said don’t dare give him these tablets, they’re for 

khach. And these PG medicines, I showed them to a good MBBS doctor here and he’s giving 

him the injections, the 12 injections that have to be given and these tablets and injections 

mustn’t be stopped for 15 years. And I sent him there [CINI] because he said he would give 

free medicines. Then I learned they don’t even see heart patients!!

Well there must have been a misunderstanding...

These tablets don’t mix you know. If those injections had been free..I need heart medicines.

But I showed the gentleman, we can’t read...[Interview terminated as respondent becomes 

agitated]
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How long did you take the tablets? How were you then?

We brought the tablets but she didn’t actually take them.

How are you now?

This month once or twice. But it’s increased over the last few days. It used to be more before 

but it’s reduced in the last three months. No fits [GTCS] in the last 6 months, before it used 

to be every 2 weeks. It’s [the myoclonic jerks] more when I don’t get sleep. I don’t sleep well 

any more, I have dreams, it’s not poriskar [clean] sleep.

She had a tablet, allopathy but it made her sweat and since then the homeopath said how can 

you expect anything from us if you’ve given her allopathy. And they said since she’s had 

typhoid, give her a good amount of tonic. That’s what they said but since then we haven’t 

been to get it or been able to give it her. She’s having homeopathy, that’s why it’s lessened 

and sometimes it increases.

She’s been having homeopathy for three years. Now she goes to P Banerjee in Rashbehari (a 

Calcutta suburb). Actually when she had typhoid we didn’t take her to a doctor, we bought 

medicines and treated her ourselves. She didn’t have this before the typhoid, it’s ever since she 

had the typhoid that this began. We didn’t give her any vitamins after, maybe that’s why, 

that’s what the homeopath told us. She doesn’t eat in a timely fashion. She likes to eat hot 

[spicy] food. He [homeopath] told us she had to take it for 5 years. She didn’t take any of 

those ten tablets from CINI. She thought she would get sick from eating. No, no, it’s because 

those doctors came to say it wouldn’t get better. We thought we would give homeopathy one 

last go before the last resort [allopathy].

She spent one year with her uncle [a quack homeopath] being treated after her typhoid. Several 

relatives are homeopaths. After taking allopathic tonics, I get gas, it smells, syrup or tablets, 

she hates it, she likes everything clean.

y  2 / 0
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PC had been identified through the survey as being out of touch with his surroundings. 

Neither parent had suspected any specific problem other than the feeling he was “ a bit thick”. 

His father brought him to clinic to get him checked out complaining that “he’s quiet, doesn’t 

hear and when he has to study he can’t”. A detailed history suggested that PK was having 

several complex partial seizures per day. His mother felt that he was a slow learner compared 

to his sister and was in favour of returning to the clinic. However, “my husband takes the 

decisions, my opinion doesn’t count”. Although, “I don’t think he has a problem. Yesterday 

when his father was going out he called him but he gave no answer, two or three times. After 

a long time he said “eh?”. They say he must be deaf. They say children are like that, absent 

minded, maybe when they’re playing, that sort of thing, absent-minded nothing else not 

khichuni or anything else. And he vomits from time to time. He takes a long time to eat. 

They came to explain to mother in law and said that later when he gets older it will increase 

but my mother in law doesn’t believe it. She says it’s nothing just nonsense and that if they 

do this from CINI then they’ll get paid for it. And his father says that they’re just trying to 

make out he’s got an illness to get more money. So what can I say? If Partha [the field 

worker] had once come and explained to my husband, if they’d met then he would have 

understood.. I understand what was said to me but without money...”
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Randomised controlled trial to assess acceptability of phénobarbital 
for childhood epilepsy In rural India
Deb K Pal, Tuiika Das, Gautam Chaudhury, Anthony L Johnson, Brian G R Neville

Summary
Background The use of phénobarbital for childhood epilepsy 
is controversial because of reported behavioural side-effects; 
however, whether this research can validly be extrapolated 
to developing countries is not clear. We undertook a 
randomised comparison of phénobarbital and phenytoin to  
assess the acceptability and efficacy of phénobarbital as 
monotherapy for childhood epilepsy in rural India,

Methods Between August, 1995, and February, 1996, 109  
unselected children aged 2 -1 8  years with partial and 
generalised tonic-clonic epilepsy were identified by 
population screening. 15 families declined to take part. 94  
children were randomly allocated treatment with 
phénobarbital ( 1 5  m g/kg  dally for 2 weeks; maintenance 
dose 3  0 m g/kg  daily; n=47) or phenytoin (2-5  m g /kg  daily 
then 5-0 m g/kg  dally; n=47). Children were followed up for 
12 months. The primary outcome measure was the frequency 
of behavioural side-effects; behaviour was assessed by the 
Conners parent rating scale for children aged 6 years and 
older, and by the preschool behaviour screening 
questionnaire (BSQ) for those aged 2 -5  years, at 12 months 
or at withdrawal from treatment. Analysis was by intention to 
treat.

Findings The mean log-transformed scores on the behaviour 
rating scales did not differ significantly between the 
phénobarbital and phenytoin groups (Conners 2 -64  [SD 0-71] 
vs 2-65 [0-89], p=0-97; n=32 in each group: BSQ 2-12  
[1-31] vs 2-18 [1 -02], p=0-94; n=4 vs 3). The odds ratio for 
behavioural problems (phénobarbital vs phenytoin) was 0 -51  
(95% Cl 0 -16 -1 -5 9 ). There was no excess in parental reports 
of side-effects for phénobarbital. We found no difference in 
efficacy between the study drugs (adjusted hazard ratio for 
time to first seizure from randomisation 0-97 [0 -2 8 -3 -3 0 ]).

Interpretation This evidence supports the acceptability of 
phénobarbital as a first-line drug for childhood epilepsy in 
rural settings in developing countries.

Lancet 1998; 3 5 1 :1 9 -2 3
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Introduction
Phénobarbital is recommended by the WHO as the first- 
line drug for the treatment of partial and generalised tonic- 
clonic epilepsies in developing countries.' Widespread use 
of phénobarbital, one of the oldest antiepileptic drugs, has 
been encouraged because its efiScacy for a wide range of 
seizure types and its low cost make it suitable for use in 
primary health care in developing countries.̂  However, 
studies from the USA and Europe raised concerns about 
the suitability of phénobarbital as an antiepileptic drug for 
children, and use of the drug in developing countries has 
become controversial,  ̂ especially as newer, more 
expensive alternatives, such as carbamazepine and sodium 
valproate, became available. In India, phénobarbital is the 
cheapest antiepileptic drug, with a cost of about US$20-30 
for a year’s treatment.* Phenytoin costs slightly more, 
whereas carbamazepine and sodium valproate cost 15-30 
times more, and imported drugs such as lamotrigine and 
vigabatrin are not available outside specialist centres.

Several clinical trials have recorded higher frequencies of 
behavioural problems associated with phénobarbital than 
with other drugs or no treatment;’̂  another study found a 
significantly reduced Stanford-Binet test score after 2 years 
of phénobarbital treatment, which persisted for 6 months 
after withdrawal of the drug, although there were no 
differences in behavioural problems after 2 years.'® In three 
other trials, no excess of adverse effects was found when 
phénobarbital was compared with other active drugs."''’

The strength and generalisability of evidence of serious 
behavioural and cognitive effects of phénobarbital in 
recurrent childhood afebrile seizures is controversial, largely 
because of methodological problems of published trials. 
Establishment of the acceptability of phénobarbital in 
appropriate context is of enormous importance in 
developing countries.'* Several other considerations also 
have to be taken into account before available research can 
be validly applied to such populations. These include the 
ecological factors influencing the labelling and social 
significance of mental disorders," cultural perceptions of 
epilepsy, physiological differences (such as age at diagnosis, 
number of seizures before treatment, and aetiology),'* and 
the feasibility, sustainability, and cost-effectiveness of 
alternative interventions within an existing framework of 
local and national needs and health priorities.

Our aim was to assess through a randomised trial the 
acceptability and efficacy of phénobarbital as monotherapy 
for childhood epilepsy in a rural Indian setting. The 
primary hypotheses were that children treated with 
phénobarbital would have a 25% greater frequency of 
behavioural problems than those treated with phenytoin, 
and that there would be equivalence of seizure control to 
within 15%. We also aimed to assess the feasibility of 
conducting a randomised controlled trial where such a 
design had not been used before.
Methods
The study took place in 24 Parganas(S), a rural district of West 
Bengal, India, south of Calcutta, of area 213 km^ Income is 
seasonal, from farming and local trades. The median monthly 
income of US$30 and the infant mortality of 65 per 1000 livebirths
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15 declined trea tm ent

109  patients  eligibie

94  randomised

31  compieted triai 31  completed trial

47  assigned phenytoin 47  assigned phenobarbitai

Foilowed up:
31  for 12 month seizure outcom es 
43  for behavioural outcom es

Followed up:
31  for 12 month seizure outcomes 
39  for behavioural outcomes

16 withdrawn
2 excessive seizures
4 acc es s  difficuities
5 refused to continue
3 remission 
1 died
1 iost to foilow-up

16 withdrawn
1 excessive  seizures 
3 a c c es s  difficulties 
5 refused to continue 
3 remission 
1 side-effects 
3 lost to follow-up

Figure 1: Trial profile

are fairly typical of the rest of India. Families are mostly nuclear in 
terms of living arrangements, but retain strong intergenerational 
ties. SANCHAR-AROD is a non-govemmental organisation that 
has been working in community-based rehabilitation for children 
and their families in this area since 1988. An epilepsy service was 
offered for the first time, jointly by SANCHAR-AROD and 
another long-standing NGO providing mother and child health 
services in the area (Child-in-Need Institute).

The study took place between August, 1995, and February, 
1997. Children identified by population ascertainment (to be 
published elsewhere) through house-to-house survey or key 
informants were invited to attend the clinic. Operational definitions 
for epileptic seizures were used.” After clinical assessment and 
counselling, parents were asked for verbal consent for their child to 
take part in the trial, provided that they satisfied the entry criteria. 
Eligible children were aged 2-18 years, were resident in the field 
area of either organisation, had had two or more unprovoked 
seizures within the previous 12 months, and had not been treated 
during the previous 3 months. Children with myoclonic, absence, 
or multiple seizure types were treated but not enrolled in the study. 
Children with febrile convulsions alone were excluded. Any child 
with clinical evidence of a progressive neurological disorder was 
referred to the metropolitan neurology centre. Ethical approval for 
the study was obtained firom the local research ethics committee 
and firom the Institute of Child Health, London.

Participants were randomly assigned treatment with 
phénobarbital or phenytoin in clinic immediately after the diagnosis 
had been confirmed and parental consent obtained. The first ten 
children were assigned treatment by means of a pre-prepared, 
balanced random number list. Thereafter, randomisation was by 
the technique of minimisation with stratification by age-group and 
presence of cerebral impairment (severe mental retardation or 
cerebral palsy). Five separate index cards were used to maintain 
lists of participants in five categories: aged 2-12 years, aged 13-18 
years, with cerebral impairment, without impairment, and overall 
treatment allocation. All randomisation was carried out by a 
research assistant who kept the cards in a locked cabinet and took 
no part in management of patients.

For practical and ethical reasons, the treating physician, child, 
and parents were aware of the treatment assigned. Outcome was 
assessed by an investigator unaware of the treatment assignment.

Treatment started with a small, weight-related dose, and was

increased after 2 weeks to a maintenance dose consistent with 
WHO recommendations. ' Phénobarbital was started at 1 5  mg/kg 
daily; the maintenance dose was 3 0 mg/kg daily, and one 
increment was allowed to 5 0 mg/kg daily if seizures were not 
controlled. Phenytoin was started at 2 5 mg/kg daily; the 
maintenance dose was 5 0 mg/kg daily, and one increment was 
allowed to 7 0 mg/kg daily. Any child who had intolerable adverse 
effects was withdrawn firom the trial if necessary. If the seizures 
were not controlled despite full-dose monotherapy, treatment was 
changed to the other study drug.

Participants were medically reviewed every month. Occasionally, 
the interval between reviews was longer if the child was stable and if 
access to the clinic was difficult. Blood concentrations of drugs 
were not monitored because of expense. Fieldworkers visited 
families at home to check on the child’s health, to count tablets, to 
educate the family about first aid, and to encourage the 
rehabilitation of the child. Children who withdrew firom the 
treatment programme were visited by a senior disability worker and 
DKP. Thus, possible data loss was kept to a minimum.

Participants were followed up for 21 months after 
randomisation. Antiepileptic efficacy was measured as time to first 
seizure after randomisation and the actuarial proportion of each 
treatment group firee of seizures in each treatment quarter. 
Behavioural side-effects were measured by means of a Bengali 
adaptation of the Conners parent rating scale (CPRS-48) for 
children aged 6 years or over,'® and by the preschool behaviour 
screening questionnaire for 2-5-year-olds. ” Assessments were 
made at 12 months or at the time of withdrawal firom treatment. 
Total and cut-off scores were compared between treatment 
groups. A checklist of side-effects was used for systematic 
collection of parental reports of side-effects at clinic visits.

We expected that there would be an important excess of side- 
effects with phénobarbital and consequently the fi-equency of side- 
effects was chosen as the primary outcome. To demonstrate a 
difference of 25% in side-effects, with an assumed incidence of 
side-effects with phenytoin of 15%, 80% power, and a one-sided 
significance level of p=0 05, 39 children were required in each 
treatment group. We were aware that the trial would have limited 
power to establish equivalence of the two drugs for late seizure 
control (between 9 and 12 months after randomisation). On the 
assumption that 40% of patients in each treatment group are 
seizure-firee during this period, to demonstrate equivalence of
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Phenytoin
(n=47)

Phénobarbital
(n=47)

Median (IQR) family size 6(5-7) 6(5-8)

Occupation of head of household
Waged labourer 23 (49%) 18(38%)
Business 6(13%) 6(13%)
Skilled trade 7 (15%) 9 (19%)
Salaried 7 (15%) 7(15%)
Not recorded 4(9%) 7(15%)

Maternal literacy
Illiterate 19 (40%) 23(49%)
Intermediate 10 (21%) 9 (19%)
Proficient 14(30%) 9(19%)
Not recorded 4(9%) 6 (13%)

Household type
Nuclear 36(77%) 34(72%)
Joint 7(15%) 7 (15%)
Not recorded 4(9%) 6(13%)

Religion
Hindu 28 (60%) 27 (57%)
Muslim 19 (40%) 19 (40%)
Christian 0 1(2%)

Median (IQR) monthly income (Rs) 1000 (675-1500) 1000 (700-1500)

Age-group (years)
2-5 8(17%) 6(13%)
6-12 18 (38%) 21 (45%)
13-18 21 (45%) 20 (43%)

Sex
Male 25 (53%) 24(51%)
Female 22 (47%) 23 (49%)

Cerebral Impairment
Absent 35 (75%) 35(75%)
Present 12 (25%) 12 (25%)

Median (IQR) age at onset (years) 6 75 (3-75-10) 8(5-12)

Mean (SD) body-mass index (kg/m') 13-3(5-5) 14-8 (3-3)

Aetiology
Idiopathic 34(72%) 38(81%)
Symptomatic 13(28%) 9(19%)

Seizure type
Partial only 16 (34%) 7(15%)
Secondary generalised 19 (40%) 18(38%)
Primary generalised 12 (26%) 22(47%)

Median (IQR) number of seizures
Lifetime 61 (6-1002) 51 (5-200)
3 months before study 12 (4-5-93) 9(4-27)

Febrile convulsions
Negative history 24 (51%) 26 (55%)
Positive history 5 (11%) 5 (11%)
Not recorded 18(38%) 16(34%)

Family history of seizures
Absent 26(55%) 29 (62%)
Present 3(6%) 2(4%)
Not recorded 18(38%) 16(34%)

Previous exposure to antleplleptic drugs
Negative 22 (47%) 29 (62%)
Positive 25 (53%) 18 (38%)

Data are number of participants (% of group) uniess otherwise stated. *Rs30 
approximateiy $1; Rs50 approximately £1.

Table 1; Baseline characteristics of treatment groups

effect to within 15% at a two-sided significance level p=OT with 
50% power, 58 children were required in each group (88 for 65% 
power). We aimed to recruit 70 children to each group. The design 
did not allow for early stopping or interim analysis.

Analysis was by intention to treat. Treatment effects, adjusted 
for design (age and cerebral impairments) and prognostic variables 
(total number of seizures, interval between first seizure and 
randomisation, seizures in 3 months before randomisation, 
previous antiepileptic treatment, sex, seizure type, symptomatic 
epilepsy) were estimated by means of the Cox proportional hazards 
model. Log-transformed total behaviour rating scores were 
compared by Student’s t test at a significance level of p=0 05. A 
dichotomous variable was created fi-om cut-off scores for 
behaviour. The effects of age-group, sex, cerebral impairment.

7 5 -
Phenobarbital

5 0 -

Phenytoin
2 5 -

0 50 100 150 200 250 300
Time to first seizure (days) 

Number at risk
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Phenytoin

47
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Figure 2: Kapian-Meier curves of seizure-free interval by 
treatment group

antiepileptic drug, and first-order interactions between these 
variables, were tested in a multiple logistic regression model, 
summarised as odds ratios with 95% Cl, by means of STATA 
(version 5 0) for Macintosh software.

Results
Between August, 1995, and February, 1996, 109 eligible 
children were identified by population screening; 15 
families declined any treatment (figure 1). 94 children were 
randomly assigned one o f the trial drugs. 62 (66%) 
remained on treatment and were followed up for 12 
months. In the phenytoin group, 31 children com pleted 12 
months o f follow-up; 16 withdrew (four during the first 
quarter, six during the second, four during the third, and 
two during the fourth). One child in the phenytoin group 
drowned in a pond; this death may have been seizure 
related, but it was unwim essed. In the phénobarbital group, 
31 children com pleted 12 months o f follow-up; 16 
withdrew (six during the first quarter, seven during the 
second, and three during the fourth). 82 (87%) had 
behavioural outcom es recorded at 12 months or at the time 
o f withdrawal from treatment. In all, 61 (65%) children 
had com plete follow-up data, with similar proportions o f  
missing data between treatment groups.

M ost o f the participating families were nuclear, with a 
median size o f  six (table 1). 59% o f families were H indu, 
the rest predominantly M uslim. 50% o f households were 
headed by a daily-waged labourer. 45% o f mothers were 
unable to read, write, or tell the time. Reported m onthly 
incom e varied firom R s300 to R s6000 (median RslOOO). 
T he typical house was made o f m ud with a thatch or tile 
roof, two rooms, no latrine, no other land, and no 
electricity. Families had to travel for up to 3 h to reach the 
clinic, often with substantial hardship, by bus, foot, and

Side-effects reported Phenytoin group Phénobarbital group

Number of 
participants

Number who 
did not
complete trial ♦

Number of 
participants

Number who 
did not
complete triai^

No side-effects 33 13 34 12

Single side-effect
Behavioural 6 I t 6 3
Sleep disturbance 2 2 2
Anorexia/nausea 1
Dizziness 1

Several side-effects 4 5 1

Total 47 16 47 16

♦For any reason. fDled.

Table 2: Side-effects reported at clinic and numbers of children 
who did not complete the trial for any reason
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Phenytoin
group

Phénobarbital
group

P

Mean (SD) log total score*
Conners 2 6 5  (0 89) 2 64 (0-71) 0-97
BSQ 2 1 8  (102) 2 1 2  (131) 0-94
BSQ (adapted) 3 03 (0 38) 3 5 1  (0-33) 0-07

Number with behavioural problems/total In group
Male 6 /2 2  (27%) 3/20(15% )
Female 7 /2 1  (33%) 4 /1 8  (22%)
Aged 2-5 years 3 /7  (43%) 3 /6  (50%)
Aged 6-12 years 5 /1 7  (29%) 3 /1 6  (19%)
Aged 13-18 years 5 /1 9  (26%) 1 /1 6  (6%)
Cerebral Impairment 4 /1 1  (36%) 4 /1 1  (36%)
No cerebral Impairment 9 /3 2  (28%) 3 /2 7  (11%)
Total 13 /4 3  (31%) 7 /3 8  (18%)

♦Conners parent rating scale for 32 children In each group aged 3=6 years; preschool 
behaviour screening questionnaire (BSQ) for children aged 2-5  years (4 phenytoin, 3 
phénobarbital); adapted BSQ for children with cerebral Impairment (7 phenytoin, 4 
phénobarbital). Information was not available for 4 children In phenytoin group and 9 
In phénobarbital group.

Table 3: Distribution of behaviourai probiems at outcome

cart, at the expense of housework and agriculture, and with 
significant costs (eg, to buy meals and pay bus fares for 
themselves and accompanying relatives).
There was balanced distribution by age-group, cerebral 

impairment, and treatment (table 1). The median age was 
12 years, with a median age at seizure onset of 8 years and 
a median of 50 seizures before randomisation. 64% of 
children had partial seizures, the remainder primary 
generalised seizures. A history of febrile convulsions was 
recorded in 11%. 43 (46%) children had been treated with 
antiepileptic drugs previously; nine had received 
phénobarbital and eight carbamazepine, for a median of 18 
months (IQR 0-5-60). Homoeopathic treatments had been 
tried by ten families, and expensive “brain tonics” and 
vitamins were commonly prescribed concurrently with 
allopathic drugs (n=12).
Compared with the phénobarbital group, children in the 

phenytoin group were slightly younger, smaller, and 
younger at onset of epilepsy and they had a higher 
cumulative number of seizures, both lifetime and within the 
3 months before the trial; higher proportions had a remote 
symptomatic cause, partial seizure semiology, a first-degree 
family history of seizure disorder, and previous exposure to 
antiepileptic drugs. Overall, therefore, children in the 
phenytoin group had a worse outlook.
Compliance was estimated by tablet counting in the 

home by fieldworkers. In each treatment group, there was 
an 8% excess of tablets at the end of the trial, which 
suggests reasonable compliance for both drugs. In the 
phenytoin group, two children required increases in dose to 
7 mg/kg daily and three required dual therapy (after cross
over) for seizure control. In the phénobarbital group, six
Variable Odds ratio (95% Cl) for behavioural problems

Unadjusted (95% Cl) Adjusted (95% Cl)*

Single variables
Phénobarbital vs phenytoin 0 52 (0-18-1-48) 0-51 (0-16-1-59)
Male vs female 1-44 (0-52-3-97) 0-44 (0-11-1-75)
Cerebral Impairment, present vs 
absent

2-24 (0-76-6-56) 0-35 (0-04-3-29)

Age 13-18 vs 2-12 years 0-47 (0-16-1-39) 0-42 (0-13-1-39)

Sex xcerebral Impairment Interaction
Male, no Impairment 1-0 1-0
Male, Impairment 0-33 (0-04-3-06) 0-35 (0-04-3-29)
Female, no Impairment 0-52 (0-14-1-97) 0-44 (0-11-1-75)
Female, Impairment 24-2 (1-60-363-6) 25-1(1-57-402-0)

♦For antleplleptic drug, sex, cerebral Impairment, age-group, and sexxcerebral 
Impairment Interaction.

Table 4: Multiple logistic regression model for behavioural 
problems at outcome

children required increases in dose to 5 mg/kg daily, but 
none needed to switch to the other study drug.
At the beginning of each successive quarter the 

proportion of participants entering that quarter who were 
seizure free was 42%, 49%, 48%, and 56% in the 
phenytoin group and 56%, 64%, 67%, and 73% in the 
phénobarbital group. Seizure recurrence occurred earlier 
in the phenytoin group than in the phénobarbital group 
(figure 2: log-rank test, p=0-046). After adjustment for 
design factors (age and cerebral impairment) by the Cox 
proportional hazards model, the difference between 
treatments remained (hazard ratio 0-57 [95% Cl
0-32-T00]). However, once all prognostic variables (log 
lifetime seizures, log pretrial seizures, time between first 
seizure and randomisation, seizure type, and previous 
exposure to antiepileptic drugs) had been entered into the 
model, there was no evidence of a significant difference in 
efficacy between the drugs, although the hazard ratio of 
0-97 had wide 95% Cl (0 28-3 30).
27 parents or children reported symptoms that they 

ascribed to treatment (table 2). The frequency of side- 
effects was similar in the phenytoin and phénobarbital 
groups (14 [30%] vs 13 [30%], p=0-77). Two families in 
the phenytoin group who reported sleep disturbance 
withdrew the child from treatment. Three families in the 
phénobarbital group who reported behavioural problems 
(hyperactivity) left the study; two migrated and were lost to 
follow-up and one withdrew.
There were no significant differences between the 

treatment groups in behaviour rating scores (table 3). 20 
children were rated as having behavioural problems on the 
basis of cut-off scores— 13 in the phenytoin group and 
seven in the phénobarbital group. Behavioural problems 
were more common among children with cerebral 
impairments, those under 5 years old, and girls. All these 
patterns were stronger in children treated with phenytoin 
than in those who received phénobarbital.
There was no evidence of association between 

behavioural problems and age, sex, cerebral impairment, or 
antiepileptic drug by multiple logistic regression (table 4). 
We looked for first-order interaction between combinations 
of these variables but found evidence of interaction only for 
sex and cerebral impairment— girls with cerebral 
impairment were significantly more likely to have 
behavioural problems than boys without cerebral 
impairment (p=0-02). There was, therefore, no evidence of 
an excess of behavioural problems in the phénobarbital 
group. The adjusted odds ratio even suggested fewer 
behaviour problems with phénobarbital (0-51 [95% Cl 
016-159]).
Discussion
We aimed to recruit 70 children to each group but could 
not achieve this target in the time available. In this trial in 
India, we achieved 67% of the target sample size, which is 
similar to rates achieved in clinical trials in Europe and 
the USA. Despite substantial logistical difficulties in 
mounting the study, we achieved a follow-up rate similar 
to that in clinical trials in western countries.® Poverty, 
difficulties with travel, the seasonal pattern of work, the 
monsoon, and the wide choice of other health 
practitioners were all obstacles to regular clinical follow- 
up. This service could not have been offered, and this 
study could not have been undertaken, without regular 
home visits by disability workers within the setting of 
community-based rehabilitation.
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Among this representative sample of children with 
epilepsy in rural India, the overall age distribution was 
wider than in some previously reported trials/ " The age at 
onset of epilepsy was similar to that in the UK  
monotherapy study/ Compared with that study, our 
participants had poorer prognostic features: 25% had 
cerebral impairments, and they had had many seizures 
before randomisation, a pattern typical of unselected 
patients in developing countries/' A high proportion (46%) 
had received drugs in the past, compared with 6-26% in 
other developing countries/*’̂' Many of these famihes had 
consulted a doctor in Calcutta at the onset of their child’s 
epilepsy and could not afford to continue treatment with 
carbamazepine or expensive, concurrent “brain tonics”.
This trial did not show a difference in efficacy between 

phénobarbital and phenytoin when design and prognostic 
factors were taken into account, although we lacked the 
sample size to demonstrate equivalence of efficacy to our 
desired level of precision. This equivalence of effect is 
consistent with other studies of monotherapy in 
childhood,®'"’ and does not allow any conclusion about 
absolute efficacy to be drawn. Overall, 65% of children 
were seizure free in the final quarter, a success rate similar 
to that obtained in community-based studies in Kenya and 
Ecuador.'®’̂® These results therefore confirm the usefulness 
of first-line antiepileptic drugs for the primary-care 
treatment of partial and generalised tonic-clonic childhood 
epilepsy in developing countries.
We found no difference in the incidence of serious 

behavioural side-effects between phenytoin and 
phénobarbital, using both objective, masked assessments 
and parental reports. We were seeking a difference of 25% 
and had the intended statistical power, and our instruments 
were validated in a standard manner. Behavioural 
problems, on our adapted rating scales, were as common as 
reported in western population studies.The finding of 
no excess of serious behavioural problems with 
phénobarbital accords with results of other clinical trials 
that used objective, masked outcome assessment®’’-®® and 
suggests that previous reports of intolerable adverse effects 
may have been influenced by observer bias.®-'® Another 
explanation is that the context of the study influenced the 
outcomes we measured, and that the threshold at which 
childhood hyperactivity becomes intolerable is higher in 
this setting, which would explain the low rate of withdrawal 
due to adverse effects. However, this factor would not 
explain the lack of a difference in side-effects between the 
two drugs. In view of the equivalence of effect, fi-equency of 
other side-effects, and careful tablet counting, we do not 
believe that differential non-compliance could explain these 
findings. Although our results do not support an excess of 
behavioural effects with phénobarbital in the preschool age- 
group or in children with cerebral impairments, we cannot 
rule out this possibility. A separate study would be 
necessary to answer this question and examine long-term 
effects on cognitive functioning.
This study was carried out within a primary-health-care 

service structure, at low cost, and using a model integrated 
within community-based rehabilitation. Access was an 
important issue in follow-up, and emphasised the lack of 
choice in terms of drug cost and availability. International 
trade agreements will further restrict the transfer of new 
pharmaceutical technology to developing countries®" and 
make replacement of phénobarbital as a first-line drug in 
developing countries impossible in the near future. 
Therefore, the main conclusion of this study, that

phénobarbital is an effective and acceptable antiepileptic 
drug for rural Indian children, has great relevance for 
W H O  strategy and epilepsy-control programmes in 
developing countries.
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Effect of diagnosis on survivai benefit of lung transplantation for 
end-stage lung disease

Jeffrey D Hosenpud, Leah E Bennett, Berkley M  Keck, Erick B Edwards, Richard J Novick

Summary
Background Although c er ta in  form s of en d -s tag e  lung 
d i s e a s e  a re  debili ta ting, w h e th e r  t h e  a s s o c i a t e d  mortality 
ra te  e x c e e d s  t h a t  of t r an sp la n ta t io n  is unc lear .  We 
undertook  ana lys is  to  clarify t h e  survival benefit  of lung 
tran sp la n ta t io n  for various ty p e s  of e n d -s tag e  lung 
d ise ase .

Methods We analysed  d a ta  for all p a t i e n ts  l is ted  for 
t ran sp la n ta t io n  in t h e  USA for e m p h y sem a,  cys t ic  fibrosis, 
or intersti tial  pulmonary f ibrosis in t h e  y e a rs  1 9 9 2 - 9 4 .  
The num bers  of p a t i e n ts  e n te red  on t h e  waiting  list, p o s t 
t ran sp la n ta t io n ,  d ied  waiting ,  and currently  waiting  were:  
e m p h y sem a  group 1 2 7 4 ,  8 4 3 ,  1 4 3 ,  and 1 6 5 ;  cys t ic  
fibrosis g roup 6 6 4 ,  3 1 8 ,  1 9 3 ,  and 59;  intersti tia l  
pulmonary fibrosis group 4 8 1 ,  2 3 0 ,  1 6 0 ,  and 4 8 .  A time- 
d ep en d e n t  non-proport ional hazard ana lys is  w a s  u sed  to  
a s s e s s  t h e  risk of morta lity a f te r  t r an s p la n ta t io n  relative 
to  t h a t  for p a t i e n ts  on th e  waiting  list.

Findings The c le a re s t  survival benefit  from lung 
t ran sp la n ta t io n  occu rred  in t h e  cyst ic  fibrosis group. The 
rela tive r isks  of t r a n sp la n ta t io n  co m p a red  with waiting 
w ere  0  8 7 ,  0  6 1 ,  and 0  6 1  a t  1 m onth , 6  m on ths ,  and 
1 year  (p=0  0 0 8 ) ,  respec tive ly .  For intersti tia l  pulmonary 
fibrosis, th e  correspond ing  re la tive  r isks  w e re  2  0 9 ,  0  71 ,  
and 0  6 7  (p=0  09 ) .  No survival benefit  w a s  ap p a re n t  in 
th e  e m p h y sem a  group. The r isks  of t ran sp la n ta t io n  
rela tive to  waiting  w ere  2 76 ,  1  12 ,  and 1 1 0  a t  1  m onth, 
6  m on th s ,  and 1 year ,  re spec tive ly ,  and t h e  re la tive  risk 
did not d e c r e a s e  to  below 1 0  during 2 y e a rs  of follow-up.

Interpretation T h ese  findings s u g g e s t  t h a t  lung 
t ran sp la n ta t io n  d o e s  not confer  a survival benefit  in 
p a t i e n ts  with en d -s tag e  e m p h y sem a  by 2 y e a rs  of follow- 
up. Other b en ef i ts  not a c c o u n te d  for in th is  ana lys is  such  
a s  improved quality of life, however,  may justify lung 
t r a n sp la n ta t io n  for t h e s e  p a t ie n ts .
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Introduction
Although lung transplantation has become an invaluable 
approach for the treatment of end-stage respiratory 
disease, rates of successful outcomes are not yet as good 
as those for other transplanted organs. Based on data 
from the Joint United Network for Organ Sharing 
(UNOS)/International Society for Heart and Lung 
Transplantation (ISHLT) Thoracic Registry, 1-year 
mortality is more than 25% and 5-year mortality is 
greater than 50%.' In addition, obliterative bronchiolitis 
affects more than 50% of patients late after 
transplantation̂  and accounts for 57% of the deaths after 
1 year.'
The most common indication for lung transplantation 

is emphysema.' Although emphysema is debilitating, 
mortality from this disorder may not be as high as that 
from other forms of end-stage lung disease, especially in 
patients younger than 60 years.Moreover, for some 
patients with emphysema, volume-reduction surgery’'"’ 
may be an alternative. To clarify the actual survival 
benefit of lung transplantation for the more common 
causes of end-stage lung disease, including emphysema, 
we undertook an analysis of data from the Joint 
UNOS/ISHLT Thoracic Registry.
Methods
The cohort for this study included all patients listed for 
transplantation with UNO S (listed for transplantation in the 
USA) between Jan 1, 1992, and Dec 31, 1994. The cohort 
included patients with the three most common indications—  
emphysema, cystic fibrosis, and interstitial pulmonary fibrosis.

Cystic
fibrosis

Interstitial
pulmonary
fibrosis

Emphysema

Total cohort 664 481 1274

Outcome at time of analysis
Died on waiting list 193 160 143
Underwent transplantation 318 230 843
Removed from waiting list and 
censored for other reasons

94 43 123

Still on waiting list 59 48 165
Died after transplantation 68 55 142

Mean (SD) days on waiting list
Non-transplant patients 398(18) 361(23) 560 (16)
Transplant patients 304(17) 250(14) 260 (17)

Mean (SD) post-transplant 
follow-up days

354(19) 327 (21) 391(12)

Mean (SD) total follow-up (days)
Ail patients 512 (15) 454(17) 616(10)
Transplant patients only 658 (21) 577(24) 651(12)

Mean (range) age In years* 2 5 8 4 9 6 53-5
(10-49-3) (16-1-71-4) (17-8-68-4)

Sex
M 357(54%) 293 (61%) 567(45%)
F 307 (46%) 188(39%) 757 (55%)

White patients 616(93%) 382 (79%) 1187 (93%)

*At time of analysis.

Table 1: Characteristics of patients, outcomes, and time spent 
In each clinical stage
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