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The majority of disabled children live
in developing countries. A large epi-
demiologic study of disability in chil-
dren aged 2 to 9 years indicated a
prevalence rate in Bangladesh of 6.8%
for all levels and types of disabilities
(motor, vision, hearing, cognition,
epilepsy) and 1.5% for serious disabili-
ties.1,2 Given a population of 120.4 mil-
lion (almost half <18 years of age),3 ap-
proximately half a million children
under 10 years of age will have a seri-
ous disability. Eighty-one percent of
the population lives in rural areas, with
poor infrastructure of roads, bridges,
and rail links. There are very few ser-
vices for disabled people and their fam-
ilies, particularly for children of
preschool age. There is thus a need for
innovative service delivery and for
evaluation of the effectiveness of dif-
ferent models.

See editorial, p 746.

Such services as there are in develop-
ing countries have frequently been in-
stitution-based, reaching only a small
proportion of disabled children.4 Mod-
els of early intervention services have
included community-based groups in
which children and parents meet to-
gether for learning and enjoyment,5

training manuals to spread rehabilita-
tion knowledge,6 and home-based
teaching programs often staffed by
trained volunteers.7 The evaluation de-
scribed in this study contrasts the out-
comes of 3 types of intervention: health

A randomized controlled trial of alternative modes
of service provision to young children with cerebral
palsy in Bangladesh
Helen McConachie, MPhil, PhD, Sharmin Huq, MSc, PhD, Shirin Munir, MSc, PhD,
Shameem Ferdous, MBBS, DCH, Sultana Zaman, MSc, PhD, and Naila Z. Khan, MBBS, FCPS, PhD

From the Neurosciences Unit, Institute of Child Health, The Wolfson Centre, London, England; Department of Spe-
cial Education, Institute of Education and Research, University of Dhaka, Dhaka, Bangladesh; Kalyani Special
School, Bangladesh Protibondhi Foundation, Dhaka, Bangladesh; Department of Special Education, University of
Dhaka; and Department of Child Development and Neurology, Dhaka Shishu (Children’s) Hospital, Sher-e-Bangla
Nagar, Dhaka, Bangladesh.
Supported by the British High Commission (Aid Management Office) and the Canadian High
Commission (Canada Fund for Local Initiatives). Time for analysis and writing was funded
through a Nuffield Foundation Social Science Research Fellowship to Dr McConachie and
through a British Council Academic Link between Dhaka Shishu Hospital and the Neuro-
sciences Unit, Institute of Child Health, London.

Submitted for publication July 27, 1999; revisions received Jan 25, 2000, and June 22, 2000;
accepted July 7, 2000.

Reprint requests: Helen McConachie, MPhil, PhD, Senior Lecturer in Clinical Psychology, De-
partment of Child Health, University of Newcastle, The Fleming Nuffield Unit, Burdon Ter-
race, Jesmond, Newcastle upon Tyne NE2 3AE.

Copyright © 2000 by Mosby, Inc.

0022-3476/2000/$12.00 + 0 9/21/110135
doi:10.1067/mpd.2000.110135

IBAS Independent Behaviour Assessment ScaleObjective: To compare the efficacy of an outreach program for young chil-
dren with cerebral palsy with center-based and “minimal intervention” con-
trol groups.

Design: Randomized controlled trial conducted in a group of 85 children be-
tween the ages of 1.5 and 5 years. Urban children were allocated to a daily
center-based mother-child group or to monthly training of their parents along
with a pictorial guidance manual. Rural children were allocated either to par-
ent training or health advice. Outcome measures were changes in children’s
adaptive skills, maternal stress and adaptation to the child, satisfaction with
social support, and knowledge of handling a physically disabled child.

Results: Fifty-eight children were successfully followed up. The pattern of
change in children’s adaptive skills was as predicted (ie, least progress in the
health advice group). Positive effects of intervention also included increased
maternal knowledge and perceived helpfulness of support from formal
sources. However, maternal adaptation increased most in the health advice
group with minimal intervention. When children had attended a program at
least 4 times, their skills improved, and mothers’ adaptation did increase.

Conclusions: Outreach training for mothers in Bangladesh can help them
to improve the skills of their young children with cerebral palsy and is per-
ceived as helpful. (J Pediatr 2000;137:769-76)
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and nutrition advice, a parent training
program with a pictorial manual of
techniques demonstrated and then
given to parents, and a regular group
session with a rehabilitation worker in-
volving children and their mothers.

Evaluation of outcome is complex,
because any program will have a range
of objectives. There are limitations on
what is known from evaluation re-
search on early intervention for young
disabled children even in Western
countries.8 Many questions remain, in-
cluding the identification of the inter-
ventions that work best for particular
populations. For example, a program
that appears to have a beneficial effect
on child skill levels may exacerbate
stress in deprived parents, with con-
comitant lack of progress in their chil-
dren.9 A well-designed evaluation in
Tower Hamlets, London (with a large
population of families originally from
Bangladesh), showed that supporting
mothers in meeting their priority needs
was as important as child-focused re-
habilitation in a range of outcome mea-
sures.10

Our first hypothesis was that an out-
reach parent training program would
be effective in promoting the adaptive
skills of young children with cerebral
palsy and in improving the situation
for their mothers and would be as ef-
fective as an urban center–based group
program. The second hypothesis was
that, in a rural area, the outreach par-
ent training program would show
greater benefits for children and their
mothers than a “minimal intervention”
of health care advice. The study was
conducted from clinics at 2 school

bases of the Bangladesh Protibondhi
Foundation, a local non-governmental
organization that has been offering a
range of services to children with intel-
lectual and physical impairments since
1986. One special school is in central
Dhaka; the other community school is
near Dhamrai in a rural setting 50 km
north of Dhaka. Both urban and rural
locations were included in order to ex-
amine the effectiveness of the parent
training model of intervention under
varied conditions.

METHODS

Participants
Between May 1993 and July 1995,

92 children met the inclusion criteria.
Children between the ages of 1.5 and 5
years at presentation were recruited if
they lived in Dhaka or within 15 km of
the rural base. The children were as-
sessed by a neurodevelopmental pedia-
trician to have cerebral palsy. Recruit-
ment continued for 2 years. In the
rural area, it was thought by experi-
enced community workers to include
all eligible children.

Design and Procedures
The study was a randomized con-

trolled trial with 2 arms for the urban
children (a center-based mother-child
group vs outreach parent training) and
2 arms for the rural children (outreach
parent training vs health advice only)
(see Table I and descriptions below).
The study protocol was approved by the
Ministry of Social Welfare, Bangladesh.

After the initial assessment and ran-
dom assignment, the pediatrician ad-

vised the parents to enroll in the allo-
cated intervention program or provid-
ed health advice and a box of toys for
the child. The pediatrician also invited
the family to return for primary health
care if the need arose. In gaining ver-
bal voluntary consent for the assess-
ment procedures, parents were told
that the methods of helping their chil-
dren were being evaluated and that the
professional team wanted “to see how
the child is doing after 9 months.”
Written consent was not sought be-
cause female literacy in Bangladesh is
only 26%.3 The final assessment was
intended to be undertaken 9 to 12
months after the initial assessment. At
that point, all parents in the health ad-
vice group were offered further inter-
vention to suit the family needs.

Interventions
DISTANCE TRAINING PACKAGES. The
study included 2 parent training
programs, one urban and one rural.
The Bangladesh Protibondhi Founda-
tion staff developed distance training
packages as a simple outreach way of
giving advice to parents of disabled
children who lived far from the Foun-
dation schools. The pictorial manuals
illustrate positions, activities, and sim-
ple home-made aids adapted for chil-
dren with impairments, based on
well-established sources,11-14 and dif-
ferent manuals cover motor skills,
speech and language, and cognitive
skills. The suggestions appropriate to
the child’s stage of development are
practiced with parents in a 1- to 2-hour
session before they take the manual
home. The “therapists” are special edu-
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Distance training packages Mother-child group Health advice

Monthly Available daily One contact
Individual with therapist With other mothers and therapist Individual with pediatrician
Demonstration and practice of Demonstration and repeated practice Health advice, 

techniques of techniques nutritional supplements
Pictorial manual to take home Box of toys and books to take home

Table I. Summary of treatment conditions
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cation teachers with additional in-
service training in physiotherapy or
speech therapy. Preliminary studies in-
volving matched small groups of chil-
dren suggested equal progress in
motor skills compared with attendance
in a classroom group.15 For the evalua-
tion study, parents were asked to re-
turn to the clinic at monthly intervals.

MOTHER-CHILD GROUP. The mother-
child group intervention was held in a
part of the Bangladesh Protibondhi
Foundation urban special school. The

mother-child stimulation group was of-
fered daily, led by a therapist with
extra training in physiotherapy, and in-
volved both the children and their par-
ents. It was thus a center-based, regu-
lar attendance intervention. Practice in
daily living skills such as using a cup
and developmental activities such as
sorting by color were included.

HEALTH ADVICE GROUP. The parents
and children in the health advice group
were usually seen only at the beginning
of the study and then not again until

invited to attend the final assessment.
The child’s health was discussed as
part of the assessment, and then nutri-
tional advice and vitamin supplements
were given to the parents as appropri-
ate (this also applied to the other inter-
vention groups on the first assess-
ment). The parents in the health advice
group were not given detailed advice
on positioning or other techniques but
were given a box of simple local toys
and books for their children to play
with at home (not given to parents in
the other groups). This “minimal inter-
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Urban Rural

Distance training Mother-child group Distance training Health advice
(n = 16) (n = 11) (n = 19) (n = 12)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Child variables
Age at first assessment* (mo) 36.1 (9.3) 32.6 (12.5) 44.8 (13.3) 39.0 (15.0)

n (%) n (%) n (%) n (%)

Boys 13 (81) 6 (55) 15 (79) 7 (58)
Severe motor disability malnourishment* 7 (44) 7 (64) 5 (26) 7 (58)

Mild/none 4 (25) 5 (45) 2 (11) 1 (8)
Moderate 8 (50) 4 (36) 4 (21) 6 (12)
Severe 4 (25) 2 (18) 13 (68) 5 (42)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Family variables
Father’s age (y) 37.9 (8.4) 33.9 (8.5) 33.0 (5.3) 34.6 (7.8)
Mother’s age (y) 28.0 (5.3) 24.6 (6.7) 24.1 (3.8) 25.3 (5.0)
No. of siblings 1.8 (1.7) 1.5 (1.5) 0.9 (1.1) 2.2 (2.0)
Family income* (Taka† per mo) 4900 (3205) 5345 (3200) 2095 (1229) 4383 (5213)

n (%) n (%) n (%) n (%)

No land 6 (40) 7 (70) 12 (63) 2 (18)
No education

Father 2 (13) 1 (9) 6 (31) 4 (33)
Mother* 3 (20) 2 (18) 10 (56) 5 (42)

Joint family 8 (53) 2 (18) 7 (37) 4 (33)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Intervention
No. of attendances 6.0 (2.9) 24.4 (22.7) 6.5 (3.1) —
Interval to second assessment (mo) 19.9 (9.2) 24.2 (10.3) 16.9 (10.2) 13.6 (6.6)

*Significant difference between urban and rural samples (P < .02).
†Forty-eight Taka = US $1.

Table II. Demographic and intervention characteristics
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vention” thus offered something more
to children than would have been
available at their local health clinic.

Measures
SOCIO-DEMOGRAPHIC CHARACTERIS-
TICS. Parents’ age and education,
number of siblings, composition of the
household, land ownership, and other
demographic factors, were recorded
by using the Household Form, which
was developed for the Rapid Epidemi-
ological Assessment of Childhood Dis-
abilities study in Bangladesh (REA).16

CHILD CHARACTERISTICS. Compre-
hensive neurodevelopmental assess-
ment was done by a pediatrician (S.F.)
for all 92 children with the Medical As-
sessment Form used in the REA
study.16,17 The degree of child disabili-
ties was rated by using a modified ver-

sion of the World Health Organization
criteria (International Classification of
Impairments, Disabilities and Handi-
caps).18 Cerebral palsy was classified
into the following types: diplegia,
tetraplegia, hemiplegia, dyskinetic, and
mixed.19 Other pediatric diagnoses
were also established, and the degree
of malnutrition was determined by cal-
culating weight-for-age z scores for the
children (compared with the US Na-
tional Health Center for Health Statis-
tics growth charts).20

The Independent Behaviour Assess-
ment Scale, developed and standard-
ized in Bangladesh,21 was used for the
measurement of adaptive skills in 4
areas: communication, socialization,
motor skills, and daily living skills.
Items are completed through direct
testing, with a few completed by inter-
view with a caregiver. Total scores are

presented as z scores, because the stan-
dardization sample scale scores were
normally distributed at each age level.

MATERNAL MEASURES. Self-Report
Questionnaire22 measures maternal
stress with 20 items answered yes or
no. Maternal Adaptation to the Child
(Judson Scale)23 is measured by 22 se-
mantic differential items on a 7-point
scale. Family Support Scale24 mea-
sures perceived helpfulness of 18
sources of support from family and
community, distinguishing between in-
formal (eg, parents, work colleagues)
and formal (eg, doctor, teacher, day
care center) sources. Each applicable
item is rated on a 5-point scale.
Parental Knowledge is a 10-item ques-
tionnaire developed for the study; each
item has multiple possible answers
scored 0, .5, or 1, to assess the mother’s
knowledge of the type of information
contained in the distance training
package manuals (eg, “When a child
with a physical problem starts to eat
solid food, we should hold him/her:
lying on our arm [score 0]; sitting up
supported [score 1]”).

The child adaptive behavior skills as-
sessment and questionnaire measures
with mothers were carried out by a
psychologist (S.M.) who was not part
of the usual clinic team and who was
blinded to group allocation. The mea-
sures were chosen as culturally appro-
priate for use in Bangladesh to show
change in children’s skills independent
of the direct content of the training
given to mothers and to show change
in mothers’ attitudes and situation, as
well as knowledge (ie, broader poten-
tial effects of intervention).

Statistical Analysis
One-way analysis of variance, t tests,

and χ2 tests were used to examine
equivalence of groups at initial assess-
ment. The evaluation of change to de-
tect impact of intervention was esti-
mated within each group separately by
using t tests. The hypothesis concern-
ing difference in mean amount of

772

Fig 1. Randomization of potential sample of children with cerebral palsy.
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change between the 2 rural groups and
the null hypothesis for the 2 urban
groups were also tested by using t tests.
Associations with child progress were
examined with Pearson correlation and
the Mann-Whitney U test. The level of
significance was set conservatively at
P < .02 (2-tailed) because of the num-
ber of individual calculations.

Children’s adaptive skills as mea-
sured by the IBAS are presented as z
scores, which in children with impair-
ments may be expected generally to lie
below the population mean (ie, nega-
tive values). Over time, their z scores
can be expected to fall further,25 even
though the child is developing some
new skills, because the z score com-
pares the rate of development with the
norm. Thus a positive effect of inter-
vention will be shown by the z score
remaining relatively constant, implying
an increased rate of acquisition of new
skills in comparison with preceding
months and years.

RESULTS

Of the 92 children, 7 were not ran-
domly allocated to an intervention
group, and their data were dropped
from analysis (Fig 1). Of the 85 chil-
dren randomized, 58 were available for
the follow-up assessments. Eight chil-
dren had died within 10 months of the
first assessment; all were malnourished
and among the more severely disabled
of the study children.26 In the urban
area, the research team sent repeated
letters and made some home visits aim-
ing to encourage parents to return for
the follow-up assessment, including of-
fering to pay for transportation costs,
but 13 were not traceable. Many urban
families retain strong ties with their vil-
lage of origin and return if, for exam-
ple, a family member is ill. In the rural
area, follow-up was more complete be-
cause there is less mobility of families,
and the school has an attached commu-
nity worker who could transport fami-
lies for assessment. In all, there was

77% follow-up in surviving children,
which may be regarded as reasonable
given the difficulties of the setting.

There were no group differences
between those children included in
the final analyses and those lost to
follow-up (leaving aside those who
had died). There were no differences
in dependent measures in the initial
assessment.

Description of the Groups Before
Intervention

Of the 58 children followed up, 71%
were boys (Table II). Twenty-six chil-
dren had severe motor disability and
32 had mild or moderate motor disabil-
ity; 28 had diplegia, 21 tetraplegia, and
7 hemiplegia; one had dyskinesia and
one had a mixed type of cerebral palsy.
There were significant differences be-
tween urban and rural samples in child
age at first assessment (t = 2.39, P =
.02) and in the proportion severely
malnourished (urban, 23%; rural, 56%;
χ2 = 6.51, P = .01).

In terms of family characteristics,
there were urban and rural differences
in family income (US $1 = 48 Taka) (t
= –2.39, P = .02) and in mothers’ level
of education (χ2 = 5.74, P < .02).

However, within samples, there was
only one significant difference in child
and family characteristics: between the
rural distance training package and
health advice groups in the proportion
of families who were landless (distance
training, 63%; health advice, 25%; χ2 =
4.29; P = .04). Therefore the random-
ization seemed in general to have pro-
duced equivalent study groups demo-
graphically.

There was a considerable difference
across groups in terms of the interval
between first and second assessment
(F(3,54)= 2.80, P < .05), with several
of the families allocated to the mother-
child group having been particularly
difficult to contact for a follow-up as-
sessment. Each of the following analy-
ses of change was therefore checked
again, taking interval into account in
the calculation.

Change Over Time

For the rural groups, it was hypothe-
sized that children whose parents re-
ceived active intervention with distance
training packages would progress bet-
ter in adaptive skills than those receiv-
ing only health advice (Table III). The
predicted pattern of change was found:
in the health advice group there was a
significant decrease in rate of progress
compared with the norm (ie, mean
IBAS z scores dropped from initial to
final assessment (t = 2.78, P < .02)), and
not in the distance training package
group. For the latter, there was a small,
non-significant decline in z score, and
this meant that the degree of change
was not significantly different between
groups. The fact that the distance train-
ing package group was more disadvan-
taged in terms of the majority having
no land may have lessened the positive
effect of intervention.

It was further hypothesized that the
level of maternal stress would decrease
and maternal adaptation to the child,
perceived levels of support, and as-
sessed knowledge would increase for
the distance training package group,
with no such changes in the health ad-
vice group. The predicted pattern was
found for mothers’ perceptions of the
helpfulness of formal sources of sup-
port, which increased significantly for
the distance training package group (t
= –3.25, P < .01). When change scores
were compared directly between the
rural groups, the intervention group
showed significantly more positive
change (t = 2.77, P < . 02). Both the dis-
tance training package group and the
health advice group reported increased
maternal adaptation by the end of the
study (having been significantly lower
than that of the urban mothers before
intervention, F(3,54) = 11.58, P = .00).
Apparent reductions in stress were not
significant, and there was no change in
parental knowledge. Therefore the hy-
pothesis of differential change between
groups was not supported for 3 of the
4 maternal variables in the rural sam-
ple. One possible explanation is the
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low power of the study, given the de-
gree of variability in, for example,
stress levels before the study (overall
mean, 6.38; SD, 5.02).

For the urban groups, the null hy-
pothesis was proposed in terms of dif-
ferential change, and this is what was
observed for all measures. Further-
more, it was expected that an effect of
intervention would be seen from initial
to final assessment in both groups. In
terms of children’s adaptive skills, z
scores did not decline significantly,
which may imply a small intervention
effect (by comparison with the rural
health advice group).

For mothers in the mother-child
group, there was a significant increase
in knowledge (t = –2.96, P < .02), and
there was some increase in knowledge
for mothers in the distance training
package group. There was also an in-
crease in perceived helpfulness of for-
mal sources of support, which just
missed significance in the case of the
mother-child group (t = –2.63, P =
.025). Maternal adaptation to the child
increased in both groups, significantly
so in the mother-child group (t = –2.87,
P < .02). However, stress levels rose on
average in both groups after interven-
tion, though not statistically significant-

ly. Thus observed changes for mothers
in both urban groups were in the direc-
tion predicted for a positive interven-
tion effect (somewhat more consistent-
ly for the mother-child group) with the
exception of maternal stress.

Attendance As Intended
There was considerable variation in

the degree to which mothers were
willing or able to return to the clinic
bases to take part in the intervention
programs. Attendance at the distance
training packages service was for a
mean of 6 sessions (Table II), but only
11 (of 16) urban mothers and 12 (of
19) rural mothers returned for 4 or
more of the intended 9 times. Those al-
located to the mother-child group at-
tended for a mean of 24 times. In all,
34 (of 46) mothers had a minimum of
4 contacts with therapists and said
they had used the training package
manual (distance training package
groups only) at the post-program in-
terview; this was taken as a definition
of “therapy as intended.” There was a
significant difference between those
who received therapy as intended and
those who did not in terms of positive
outcome for the child’s skill develop-
ment; that is, the former showed, on

average, no decrease in the level of
their IBAS z scores between initial
and final assessments (U = 107, P <
.02), which implies they were match-
ing the age-normed rate of acquisition
of new skills (Fig 2). There was a
trend for rate of development of new
skills to be related positively with in-
crease in maternal adaptation (r = .26,
P < .08, n = 46).

DISCUSSION

Two studies of disabled children, one
in Guyana7 and one in Egypt,27 have
shown quantitative differences in chil-
dren’s skill attainment, depending on
the mode of delivery of services, and
the importance of fully involving moth-
ers. We have established evidence of
the effectiveness of an outreach pro-
gram for young children with cerebral
palsy through brief training of moth-
ers, who were given pictorial manuals
to take home. All of the children in the
present study were young with a diag-
nosis of cerebral palsy, and more than
40% had severe motor disability; there-
fore, dramatic progress in adaptive
skills was not expected. However, pos-
itive effects in maintaining the rate of
children’s skill development were
shown in the active intervention
groups, particularly when mothers did
bring their children for the program
several times.

The mothers attending the mother-
child group, who had the most contact
with therapists, significantly increased
their knowledge of how to help a dis-
abled child. More urban than rural
mothers had had education and so may
have been better able to absorb didac-
tic experience and use knowledge con-
veyed on paper. At the post-program
interview, several rural mothers men-
tioned that they had lost the distance
package training manual (eg, in a
flood). Within the intervention groups,
progress in children’s adaptive skills
was associated with increased mater-
nal adaptation, as has also been shown

774

Fig 2. Difference in rate of progress in children’s adaptive skills depending on whether therapy was
received as intended (box plot showing median, minimum, maximum, and interquartile range).
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in developed countries.10 Thus there
was evidence of broader effects of in-
tervention, not just on the child. How-
ever, the models of intervention exam-
ined in this evaluation focused
primarily on the child and did not di-
rectly address families’ wider prob-
lems.8 For positive effects to become
self-sustaining, it might be important
to harness support of the other mem-
bers of the family by including home
visits. The results provided no evi-
dence of change in perceived helpful-
ness of informal sources of support to
mothers, such as neighbors, relatives,
or coworkers.

Intervention may have had paradox-
ical effects. Participation increased
stress for a considerable proportion of
mothers, particularly those coming to
the urban clinic. Attendance was vari-
able, and distance and transport were
frequently mentioned as problems.28

In addition, though maternal adapta-

tion to the child did increase on aver-
age, it was enhanced most for the
health advice group. It may be that the
“minimal” health advice and box of
toys intervention, with a request to
come back in 9 months’ time, was
found reassuring by parents and took
emphasis away from the child’s disabil-
ity. Conversely, there may be an emo-
tional cost for mothers in attempting to
participate in distant services, which
are hard for them to access, increasing
their frustration in being unable to
help their child consistently, having
made the original efforts to find a
source of useful advice. Similar appar-
ently paradoxical effects of interven-
tion on parental adaptation have been
noted in a study of children with
epilepsy in West Bengal.29 Thus
providers of services need to consider
both potential positive and potential
negative effects of any intervention
and to minimize stress on parents. For

example, a community-based rehabili-
tation service might be considered,
merging outreach developmental ser-
vices with support to the family more
generally.

In conclusion, the trial indicates that
an outreach parent training service
(distance training packages) in a coun-
try such as Bangladesh shows promise
in helping mothers to improve the
skills of their young children with cere-
bral palsy. However, it is suggested
that services should be widened to in-
clude family support to mothers, rein-
forced through home visits.

We are especially grateful to the parents and
children who took part in the study for their co-
operation.
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Urban
Difference between

Rural
Difference between

Distance Mother-child urban groups in mean Distance Health advice rural groups in mean
training group group amount of change training group group amount of change

Mean (SD) Mean (SD) (95% CI) Mean (SD) Mean (SD) (95% CI)

IBAS z scores
Total

Pre –2.62 (1.13) –2.04 (1.54) –2.10 (1.81) –1.77 (2.01)
Post –3.11 (1.10) –2.75 (1.62) –0.22 (–1.02, 0.57) –2.61 (2.40) –2.50* (2.25) 0.21 (–0.61, 1.02)

Adaptation to the child
(Judson scale)

Pre 109.88 (15.11) 112.18 (15.94) 90.68 (13.94) 86.92 (10.47)
Post 113.69 (15.73) 122.18* (12.61) 6.19 (–3.78, 16.15) 109.84* (17.55) 121.00* (12.99) –14.93 (–30.99, 1.14)

Stress (SRQ)
Pre 4.44 (3.12) 4.45 (3.75) 7.79 (5.77) 7.08 (4.93)
Post 6.75 (4.64) 6.00 (4.71) –0.77 (–4.94, 3.40) 5.74 (4.47) 3.83 (4.37) 1.20 (–3.60, 6.00)

Parental knowledge
Pre 8.47 (1.64) 8.05 (1.96) 8.13 (1.98) 8.21 (1.70)
Post 9.94 (1.88) 10.55* (2.67) 1.38 (–0.93, 3.69) 7.89 (1.74) 8.21 (1.29) –0.24 (–1.67, 1.20)

Family Support Scale
Informal

Pre 13.88 (6.65) 12.73 (7.09) 13.05 (8.99) 15.73 (5.14)
Post 15.25 (7.38) 13.45 (6.46) –0.65 (–5.75, 4.45) 14.63 (7.72) 15.91 (6.89) 1.58 (–4.90, 8.06)

Formal
Pre 3.19 (4.32) 2.18 (2.18) 1.11 (2.11) 1.91 (3.30)
Post 4.06 (3.70) 4.36 (4.20) 1.31 (–1.31, 3.93) 4.00* (4.42) 0.82 (1.17) 4.09† (1.00, 7.19)

IBAS, Independent Behaviour Assessment Scale; Pre, before intervention; Post, after intervention.
*Significant change from pre-intervention to post-intervention assessment, P < .02.
†Significant difference between the rural groups in amount of change, P < .02.

Table III. Changes over time



MCCONACHIE ET AL THE JOURNAL OF PEDIATRICS

DECEMBER 2000

ability in less developed countries: ra-
tionale and study design. Int J Ment
Health 1991;20:47-60.

2. Khan N, Durkin M. Framework:
prevalence. In: Zinkin P, McConachie
H, editors. Disabled children and de-
veloping countries. Clinics in Develop-
mental Medicine, 136. London: Mac-
Keith Press; 1995. p. 1-9.

3. UNICEF. The state of the world’s chil-
dren 2000. New York: UNICEF; 2000.

4. McConkey R. Early intervention in
developing countries. In: Zinkin P,
McConachie H, editors. Disabled chil-
dren and developing countries. Clinics
in Developmental Medicine, 136. Lon-
don: MacKeith Press; 1995. p. 63-83.

5. Chaudhury G, Menon-Sen K, Zinkin
P. Disability programmes in the com-
munity. In: Zinkin P, McConachie H,
editors. Disabled children and devel-
oping countries. Clinics in Develop-
mental Medicine, 136. London: Mac-
Keith Press; 1995. p. 152-82.

6. Helander E, Mendis P, Nelson G, Go-
erdt A. Training in the community for
people with disabilities. Geneva:
WHO; 1989.

7. O’Toole B. A community-based reha-
bilitation programme for pre-school
disabled children in Guyana. Int J Re-
habil Res 1988;11:323-34.

8. Guralnick MJ, editor. The effective-
ness of early intervention. Baltimore:
Paul H. Brookes; 1997.

9. Brinker RP, Seifer R, Sameroff AJ.
Relations among maternal stress, cog-
nitive development, and early inter-
vention in middle- and low-SES in-
fants with developmental disabilities.
Am J Ment Retard 1994;98:463-80.

10. Davis H, Rushton R. Counselling and
supporting parents of children with de-
velopmental delay: a research evalua-
tion. J Ment Defic Res 1991;35:89-
112.

11. Levitt S. Treatment of cerebral palsy
and motor delay. 2nd ed. Oxford:
Blackwell Scientific Publications; 1982.

12. Knowles W, Masidlover M. The Der-
byshire Language Scheme. Ripley,
Derbyshire, England: Education Of-
fice; 1982.

13. Werner D. Disabled village children: a
guide for community health workers,
rehabilitation workers and families.
Palo Alto (CA): Hesperian Founda-
tion; 1987.

14. Shearer MS, Shearer DE. The Portage
Project–a model for early childhood ed-
ucation. Except Child 1972;39:201-7.

15. Zaman S, Balo MR. Comparing class-
room training with Distance Package
training of handicapped children in
rural and urban settings. Presented at
Rehabilitation International Asia and
Pacific Regional Conference; 1990 Oct
26-30; Beijing, China.

16. Zaman S, Khan N, Islam S, Dixit S,
Shrout P, Durkin M. Validity of the ten
questions for screening serious child-
hood disability: results from urban
Bangladesh. Int J Epidemiol 1990;
19:613-20.

17. World Health Organization. Assess-
ment of people with mental retarda-
tion. Geneva: WHO, Division of Men-
tal Health; 1992.

18. World Health Organization. Interna-
tional classification of impairments,
disabilities and handicaps. Geneva:
WHO; 1981.

19. Neville BGR. Paediatric neurology
section. In: Walton J, editor. Brain dis-
eases of the nervous system. 10th ed.
Oxford: Oxford University Press;
1993. p. 453-77.

20. National Center for Health Statistics
Growth Charts. Rockville (MD):
United States Public Health Service,
Health Resources Administration;
1976. (HRA’76-1120,25,3).

21. Munir S, Zaman S, McConachie H.
Development of an independent behav-
iour assessment scale for Bangladesh.
J Appl Res Intellect Disabil 1999;12:
241-52.

22. Mari J de J, Williams P. A comparison
of the validity of two psychiatric
screening questionnaires (GHQ-12
and SRQ-20) in Brazil, using Relative
Operating Characteristic (ROC)
analysis. Psychol Med 1985;15:651-9.

23. Judson S, Burden R. Towards a tai-
lored measure of parental attitudes: an
approach to the evaluation of one as-
pect of intervention projects with par-
ents of handicapped children. Child
Care Health Dev 1980;6:47-55.

24. Dunst CJ, Jenkins V, Trivette CM.
The Family Support Scale: reliability
and validity. J Indiv Fam Community
Wellness 1984;1:45-52.

25. Guralnick MJ. Efficacy research in
early childhood intervention programs.
In: Odom SL, Karnes MB, editors.
Early intervention for infants and chil-
dren with handicaps: an empirical base.
Baltimore: Paul H. Brookes; 1988.

26. Khan NZ, Ferdous S, Munir S, Huq
S, McConachie H. Mortality of urban
and rural young children with cerebral
palsy in Bangladesh. Dev Med Child
Neurol 1998;40:749-53.

27. Sebeh A. Evaluation of community
based rehabilitation for disabled chil-
dren in urban slums in Egypt [disser-
tation]. London, England: University
College; 1996.

28. McConachie H, Huq S, Munir S,
Kamrunnahar, Akhter N, Ferdous S,
et al. Difficulties for mothers in using
early intervention services for children
with cerebral palsy in Bangladesh.
Child Care Health Dev 2000. In press.

29. Pal DK. Control of childhood epilepsy
rural India [dissertation]. London:
Univ of London; 1998.

776


