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Abstract

Background: Globally, there is a large documented gap between needs of families and children with developmen-
tal disorders and available services. We adapted the World Health Organization’s mental health Gap-Intervention
Guidelines (MhGAP-IG) developmental disorders module into a tablet-based android application to train caregivers of
children with developmental disorders. We aimed to evaluate the effectiveness of this technology-assisted, family vol-
unteers delivered, parents’skills training intervention to improve functioning in children with developmental disorders
in a rural community of Rawalpindi, Pakistan.

Methods: In a single-blinded, cluster randomized controlled trial, 30 clusters were randomised (1:1 ratio) to inter-
vention (n=15) or enhanced treatment as usual (ETAU) arm (n=15). After screening, 540 children (18 participants
per cluster) aged 2—-12 years, with developmental disorders and their primary caregivers were recruited into the trial.
Primary outcome was child’s functioning, measured by Childhood Disability Assessment Schedule for Developmental
Disorders (DD-CDAS) at 6-months post-intervention. Secondary outcomes were parents’health related quality of life,
caregiver-child joint engagement, socio-emotional well-being of children, family empowerment and stigmatizing
experiences. Intention-to-treat analyses were done using mixed-models adjusted for covariates and clusters.

Results: At 6-months post-intervention, no statistically significant mean difference was observed on DD-CDAS
between intervention and ETAU (mean [SD], 47.65 [26.94] vs. 48.72 [28.37], Adjusted Mean Difference (AMD), — 2.63;
95% Cl — 6.50 to 1.24). However, parents in the intervention arm, compared to ETAU reported improved health related
quality of life (mean [SD] 65.56 [23.25] vs. 62.17 [22.63], AMD 5.28; 95% Cl 0.44 to 10.11). The results were non-signifi-
cant for other secondary outcomes.
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Conclusions: In the relatively short intervention period of 6 months, no improvement in child functioning was
observed; but, there were significant improvements in caregivers'health related quality of life. Further trials with a
longer follow-up are recommended to evaluate the impact of intervention.

Trial registration Clinicaltrials.gov, NCT02792894. Registered April 4, 2016, https://clinicaltrials.gov/ct2/show/NCT02

Keywords: Developmental disorders, WHO mhGAP-IG, Family Volunteers, Technology assisted task-shifting, Low
income settings, Caregivers’skills training, Low resource settings

Background

Developmental disorders are lifelong conditions char-
acterized by early childhood onset and a delay in cen-
tral nervous system development and maturation. They
include conditions such as Autism Spectrum Disorder
(ASD) and Intellectual Disabilities (ID) [1]. Developmen-
tal disorders cause substantial economic and social bur-
den on families and societies globally [2, 3]; therefore,
addressing developmental disorders is a priority for the
global health agenda [4]. The World Health Organiza-
tion (WHO) has developed evidence-based guidelines,
published in the Mental Health Gap Intervention Guide
(mhGAP-IG) for the management of priority mental
health conditions in low resource settings globally [5].
The WHO mhGAP-IG recommends caregivers’ skills
training for the management of children with develop-
mental disorders in low-resource settings. The WHO
mhGAP guidelines take a trans-diagnostic approach (a
diagnosis is not required for participation in the pro-
gram) and are designed to be delivered by non-specialists
(health workers, primary health care physicians, nurses).
These guidelines are recommended to be integrated into
existing community services [6].

In Pakistan, over 6% of children suffer from a develop-
mental disorder (ID or ASD) and like other low resource
settings, most children and families receive no interven-
tion or care. Specialist services are rare, concentrated
in urban areas and inaccessible to the majority. There is
considerable stigma and discrimination affecting children
with developmental disorders and their families. Thus,
the treatment gap for developmental disorders in rural
Pakistan is almost 100% [7, 8]. The Ministry of Health in
Pakistan is implementing the WHO mhGAP in primary
health care settings to bridge the treatment gap for prior-
ity mental health conditions including childhood devel-
opmental disorders in Pakistan. Like many other low
resource settings that have neither the trained human
resource nor the mechanism to ensure program fidelity
at-scale in real world settings, there are many contextual
challenges to mhGAP implementation in Pakistan [9].

In recent years, use of mobile and internet technology
has been recommended to address the barriers to access
and improve quality of mental health care in low resource

settings [10]. As a part of mhGAP implementation in a
pilot sub-district of Rawalpindi, Pakistan, we converted
the WHO mhGAP guidelines into training videos for
caregivers of children with developmental disorders and
hosted them on a tablet device. Family Volunteers (FVs)
were trained to deliver this training to the caregivers of
children with developmental disorders [7]. The train-
ing videos were interactive, allowing family volunteers
and members to discuss each scenario in the context of
their own lives and develop individualised management
plans for their children. To pilot test the intervention, we
identified and trained 10 family volunteers in implement-
ing technology assisted, evidence-based, WHO mhGAP
guidelines with 70 families and children with develop-
mental disorders. The program was found to be feasible,
acceptable and resulted in change in child’s outcomes [7].

The aim of present study was to evaluate the effective-
ness of a scaled-up model of technology assisted, fam-
ily volunteers delivered, brief, multicomponent parents’
skills training intervention for the management of devel-
opmental disorders in a low resource setting of rural
Pakistan [11].

Methods

Study design

The effectiveness of intervention was evaluated in a two
arm, single-blinded cluster randomized controlled trial
(cRCT). As the intervention was delivered by ‘Family
Volunteers’ in village-based groups, cluster randomized
controlled design was considered appropriate to avoid
contamination between the intervention and control
arms. Primary outcome (child functioning) was evaluated
at 6-months post-intervention. Implementation effective-
ness was evaluated using mixed-methods research which
has been described elsewhere (forthcoming publication).

Study settings and participants

The study was conducted in a rural sub-district of Gujar
Khan in Rawalpindi district, Pakistan. Gujar Khan sub-
district is a typical rural setting in northern Punjab and
Pothohar region, situated about 35 km south east of the
Rawalpindi city and has a population of about 1 million.
The sub-district is divided into 30 rural Union Councils
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(UCs). Each UC is the smallest administrative unit
within a district and it formed our unit for cluster ran-
domisation. The trial participants were children (a) aged
between 2 and 12 years, residing in the study sub-district
for the duration of the study. A two-stage screening pro-
cess included (a) positive score on any of the Ten Ques-
tions Screen questionnaire items # 1, 4, 5, 7, 8, 9, 10 for
neurodevelopmental delay [12]—a cross culturally valid
instrument to screen children with developmental diffi-
culties [13]; and (b) clinical assessment of screened-pos-
itive children with developmental delays and disorder(s)
according to the WHO mhGAP developmental disorders
guidelines for clinical assessment in primary healthcare
settings by a trained clinical psychologist. The ethics
approval for this study was obtained from the Institu-
tional Review Board and Ethics Board of the Rawalpindi
Medical University and Allied Hospitals Rawalpindi (eth-
ical approval certificate number ERC/RMU/29/01/2017)
and Human Development Research Foundation, Islama-
bad (IRB/002/2016), Pakistan. All participants provided
written informed consent before participating in the
study. The trial protocol has been published [11].

Randomization and blinding

The unit of randomization was a Union Council (UC—
the smallest administrative unit in rural sub-district).
Thirty UCs were randomized to intervention and control
arms on a 1:1 allocation ratio using a permuted-block
randomization method with the block size of 6. Allo-
cation of clusters was carried out by an independent
researcher not involved in the conduct of the trial before
the recruitment of participants in the study. The outcome
assessment team, trial statistician and principal investi-
gator were blind to the allocation status of trial partici-
pants. The fidelity of the masking was assessed by asking
the assessors to guess the allocation status of each trial
participants after post-assessment.

Intervention

We developed the intervention based on the guidelines
of WHO mhGAP-IG module on developmental disor-
ders. The adapted intervention consists of nine sessions
delivered in group format to caregivers of children with
developmental disorders. The programme aims to pro-
vide evidence-based strategies to caregivers of children
with developmental disorders that can be implemented
in low resource settings. The strategies target to promote
child’s communication, socioemotional development and
adaptive behaviours; manage co-morbid conditions in
children; provide practical guidance on managing motor
difficulties in children and coping skills to improve psy-
chological well-being of caregivers. The intervention was
delivered to caregivers of children with developmental
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disorders in 9 sessions. The nine intervention sessions
are briefly described in Table 1 (Intervention manual and
online training resources are freely available and can be
accessed here https://fansforkids.org/).

In the adaptation of the intervention from the WHO
mhGAP-IG, we employed several strategies to aid scale-
up of intervention in under-resourced settings; firstly,
based on the formative research [7] and in consultation
with mental health experts and program trainers, the
content of the intervention modules was simplified and
contextualised to make the program content relatable
for the parents with limited literacy skills. Secondly, an
android application consisting of simple training videos,
hosted on a tablet device was used to train parents, tak-
ing out the need for specialist to deliver the training. The
intervention guidelines were broken down into training
scenarios which were converted into narrative scripts by
a panel of experts. The training scenarios incorporated all
core techniques and principles of intervention. The key
psycho-educational contents (‘key messages’ and strat-
egies) of caregivers’ skills training were incorporated
into ‘real-life’ narratives of the lives of three children
with developmental disorders, their family members,
and other supporting characters. Culturally appropriate
real-life characters for the Family Volunteers (FVs) were
developed. An artist converted the characters into ‘Ava-
tars. The training scenarios were shared with the group
of parents and community health workers (not involved
in the study). Their feedback was incorporated to refine
the narratives. The narratives were interactive, with
pause buttons and instructions; allowing family mem-
bers to discuss each scenario in the context of their own
lives; develop individualized management plans for their
child based on the information provided; practice skills
through role plays; discuss ways of increasing participa-
tion in communal life; and share problem-solving strate-
gies. Thirdly, we used cascade model for the training and
supervision of FVs and parents [14] (Fig. 1). First, the
master trainer trained 10 trainers. The training of train-
ers was conducted using the android application hosted
on a tablet device. The training consisted of 10-days
class-room training followed by case studies under the
supervision of master trainer. The master trainer per-
formed live competency rating of the trainers on the case
studies using an adapted version of ENhancing Assess-
ment of Common Therapeutic factors (ENACT) for car-
egiver skills training for developmental disorders [15].
The trainers had completed at-least a Masters in Clinical
Psychology and had at-least 1 year of experience in work-
ing with children and families with developmental disor-
ders. Only competent trainers (mean score above 2.5 on
all domains of adapted version of ENACT) were allowed
to train and supervise the Family Volunteers (FVs). Each
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Sessions

Content

Intervention density

Session 1: Getting to know developmental disorders

Session 2: Causes and prevention of developmental disor-
ders

Session 3: Learning through play and learning to play

Session 4: Understanding and promoting communication

Session 5: Managing challenging behaviours

Session 6: Managing everyday life situations

Session 7: Managing caregiver’s stress through problem
solving and group support

Session 8: Strategies to manage comorbid conditions in
children with developmental disorders/delays

Session 9: Strategies to manage motor difficulties in children
with developmental disorders/delays

Introducing program and engaging caregivers and family

Psycho-educating caregivers about child development and
developmental delays and disorders

Strategies for caregivers to engage children and promote
child development

Highlighting the role of family, school and community in
helping and supporting children with special needs

Psychoeducation about causes and prevention of devel-
opmental disorders/delays before, during and after child
birth and in early childhood

Strategies to manage caregiver’s stress
Play based activities to promote caregiver-child interaction
and child’s learning

Psycho-educating caregivers about understanding child’s
communication (by observing child’s words, gesture and
challenging behaviour)

Skills based strategies for caregiver to promote child's com-
munication

O Respond to child’s every communication by showing a
gesture and talking at a level that he/she can understand

O Look and listen to notice when a child wants something
and wait for a few seconds to see if he/she will ask for

O Help the child to know how to ask for something with a
gesture and words

Skills based strategies for caregivers to manage child’s chal-
lenging behaviours

O Managing child’s challenging behaviour by looking and
listening for signals before the challenging behaviour

O Responding to child’s skills and appropriate behaviour
with praise and encouragement

O Responding to challenging behaviour by teaching the
child words and gestures to ask

Use of picture schedules to help the child understand
routines and stay regulated

Psycho-educating caregivers that children can learn new
skills for everyday life by practicing with caregiver's help
and assistance

Skills based strategy (i.e. break and teach) and four levels of
help for caregivers to teach child every day skills

Strategies to manage caregiver’s stress

O Stress management through slow breathing

O Problem solving

O Ensuring family support

O Mobilizing group support to manage practical problems

Psychoeducation and skill based strategies to manage co-
morbid conditions including epilepsy, adolescent depres-
sion and Attention Deficit Hyperactivity Disorder (ADHD)

Promoting community based rehabilitation, addressing
stigma and promoting human rights according to the
WHO mhGAP-IG guidelines

Practical guidance on managing motor difficulties in chil-
dren with developmental disorders

A 90 min session in week-1

A 90 min session in week-2

A 90 min session in week-3

A 90 min session in week-4

A 90 min session in week-5

A 90 min session in week-6

A 90 min session in week-7

A 90 min session in week-8

A 90 min session in week-9

trainer trained FVs in 9 weekly group sessions followed
by competency rating using adapted version of ENACT.
The trainers cascaded down the training to 62 FVs using
tablet-based tool, who, then, delivered the programme
to the 4-5 families in their villages. Each trainer was

assigned a case load of 4—6 FVs for training and supervi-
sion. These FVs were either the parents or were related
to the children with developmental disorders, had at-
least eight grades of formal education, and volunteered
to be trained and supervised by the trainers for at-least
6-months duration of the programme.
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training to 4-5 families in their villages) (Adapted from Murray et al. [14])

Fig. 1 Master trainer (UH); trainers (had at-least 16 years of education and 1 year of experience in working with children and families with
developmental disorders; Family Volunteers (FVs) (parents or caregivers of children with developmental disorders, had at least eight grades of formal
education, are voluntarily willing to be trained and supervised by the trainers for at-least 6-months duration of the programme and cascade the

The FVs were fortnightly supervised by the train-
ers during the program delivery; similarly, trainers were
supervised fortnightly by the master trainer. The fidelity
of program delivery by the FVs was assessed by the train-
ers. To assess the fidelity, the trainers randomly selected
and rated 20% of the sessions delivered by the FVs using
adapted ENACT.

The intervention was delivered to caregivers of children
with developmental disorders by the FVs using the tablet-
based android application in weekly group sessions, for
9-weeks. To deliver intervention sessions, a tablet device
(an intervention delivery aid) was provided to each FV
for the duration of the program. The participation of car-
egivers in trainings sessions was tailored to the individual
needs of their child. After 9-weeks of program imple-
mentation, FVs provided supervision to the caregivers
in implementing the intervention strategies with their
children in fortnightly group sessions with caregivers,
delivered over a period of 4-months. All group sessions
were organized at the local primary healthcare facility.
No financial remuneration was provided to FVs for the
program delivery.

Enhanced Treatment As Usual (ETAU)

Evidence-based mental health care is currently not avail-
able in primary healthcare centres. Treatment as usual for
childhood developmental disorders in primary healthcare
centres of Rawalpindi consists of a range of complemen-
tary/alternative treatment regimes, such as multi-vitamin

syrups and tablets, prescribed by the primary health care
physicians. For this study, the treatment as usual was
enhanced in two ways: (a) Community Health Workers
(CHWs), in the ETAU arm received training in recog-
nising signs and symptoms of developmental disorders
and making referrals to their primary care physicians for
treatment; and (b) the primary care physicians received
a half day orientation session on identification, man-
agement and referral guidelines of WHO mhGAP on
developmental disorders by the specialists at Institute of
Psychiatry, WHO Collaborating Centre for mental health
in Pakistan. Data on health services accessed by trial par-
ticipants in both arms is presented in Table 2.

Outcomes

Baseline and end point assessments (6 months’ post-
intervention) on the sample of 540 caregiver—child dyads
were conducted by the trained research assessment team
blind to the allocation status of the trial participants.

Primary outcome

Developmental Disorders-Children Disability Assess-
ment Schedule (DD-CDAS) [16]: was adapted from the
WHODAS-Child [17]. The DD-CDAS is a 36-item ques-
tionnaire measuring functioning and disability. The 36
items are rated on a five-point Likert scale (1 =none to
5=extreme/cannot do). The items represent cognition,
mobility, self-care, getting along with others, life activi-
ties, and participation in the society. The raw scores are
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Table 2 Health services utilization across two arms at baseline and during past 6-months (N = 540)

Group Baseline 6-months post-intervention
n (%) Mean number Mean duration n (%) Mean number Mean duration
of visits (SD)  in minutes (SD) of visits (SD)  in minutes (SD)
Education services
Main stream school ETAU arm 65 5.88(0.57) 5.85(0.66) 81 5.90 (0.30) 5.89(0.89)
Intervention arm 54 5.85 (0.40) 5.72(0.71) 79 5.87 (0.43) 5.77 (1.04)
Outpatient services
Traditional healer ETAU arm 2 3.00(141) 7.50 (3.53) 9 244 (1.59) 16.67 (11.45)
Intervention arm 2 2.00 (0) 7.50 (3.53) 9 4.56 (6.63) 12.78(7.12)
Mental health professional ~ ETAU arm 0 0 0 0 0 0
Intervention arm 0 0 0 0 0 0
Medical doctor ETAU arm 5 16.60 (13.53) 28 (4.47) 7 54 (78.4) 60.71 (43.05)
Intervention arm 10 11.90 (16.42) 42 (31.46) 7 257 (1.71) 62.14 (53.68)
Community health worker ~ ETAU arm 13 3.38 (3.66) 10.38 (8.47) 33 2.82(2.28) 10.09 (7.32)
Intervention arm 10 540 (5.48) 15.50 (11.41) 13 4.85 (6.65) 9.54(5.72)
Any others services ETAU arm 5 3.40 (1.94) 11.00 (11.93) 0 0 0
Intervention arm 5 5.80 (4.49) 11.00 (4.18) 0 0 0
Religious help and retreats ETAU arm ETAU arm 404 (15.52) - 89 5.51(5.92) 0
Intervention arm Intervention arm  6.07 (18.50) -2 69 6.53 (7.94) 0

ETAU enhanced treatment-as-usual

2 Data was missing

sum across all the items of each domain and all 36 items
for a tool. Domain and total raw scores are transformed
into a range from 0 to 100. A global disability score is
computed from all 36 items, where higher score indicates
greater disability or difficulty in functioning. The inter-
viewer-administered proxy version (caregiver report) of
the tool because children with developmental disorders
were not expected to be able to self-report. The tool has
been validated for children with developmental disorders
in Pakistan (DD-CDAS) by our group [16].

Secondary outcomes

Parental health related quality of life was measured by
Paediatric Quality of Life (Peds-QL) [18] family impact
module. The Peds-QL is a 36-item scale comprising 8
dimensions (physical functioning, emotional function-
ing, social functioning, cognitive functioning, commu-
nication, worry, daily activities and family relationships)
measuring parent self-reported functioning. Items are
rated on a 5-point Likert scale (0=never to 4=almost
always). Peds-QL has shown sound psychometric prop-
erties in different cultures [19, 20].

Caregiver—child interaction [21]: we proposed to video
tape a 15-min caregiver—child interaction at baseline and
at-endpoint for families in both arms of the study. Car-
egivers were asked to try home routines involving the
child (e.g. feeding the child, performing domestic chores)
or play based routines (e.g. playing with toys or reading a

book) with their child. Caregiver’s facilitators and inter-
rupters (including child’s engagement and distress during
social communication) and joint engagement was rated.
The CCI videos were singly coded by trained assessors.

Socio-emotional well-being of children was measured
using Strengths and Difficulties Questionnaire (SDQ)
[22]. SDQ is a parent-rated, 25 item scale distributed over
five domains: emotional symptoms; conduct problems;
hyperactivity/inattention; peer relationship problems,
and prosocial behaviour. Each item is rated on a 3-point
Likert scale (0 =not true, 1 =somewhat true, 2 = certainly
true). A total difficulty score is calculated by adding the
scores of all domain except prosocial behaviour items
[22]. SDQ has been validated in Pakistani and has shown
good psychometric properties [23, 24].

Family empowerment was measured by Family
Empowerment Scale (FES) [25]. FES is a parent-rated,
34 items scale consisting of three subscales (family sub-
scale [12 items], service system subscale [12 items] and
community subscale [10 items]). Each item is rated on a
5-point Likert scale (1 =not true at all to 5=very true).
Scores are summed across all items for each subscale
with higher scores indicating relatively more empower-
ment. FES has shown good internal consistency, test—
retest reliability and factor structure.

Caregivers’ stigmatizing experiences were measured
using Inventory of Stigmatizing Experiences (ISE) [26]—
family version. ISE is a 7 items interview based measure
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of the extent of stigma faced by family. Each item is
rated on a 5-point liker scale (1=never to 5=always).
The responses are recoded into a binary variable with 1
reflecting presence of stigma and O reflecting absence of
stigma. Scores are summed across all items with a maxi-
mum score of 7, with lower scores indicating relatively
less stigma. The scale indicated good internal consistency.

Health services utilisation by the trial participants was
measured using the Client Service Receipt Inventory
[27], that has been adapted for use in children and fami-
lies with developmental disorders.

The data on severe adverse events, including death of
the participant due to any cause, suicide attempt and
hospital admission was collected from all study partici-
pants at 6-months post-intervention follow-up.

Statistical analysis

The data was analysed using SAS 9.3 on intention-
to-treat basis. The previous studies of non-specialist
delivered psychosocial interventions for children with
intellectual disability and autism spectrum disorders
used the effect sizes between 0.1 and 1 for the interven-
tion outcome [6]. We aimed for a conservative effect-size
estimate of 0.35 for the primary outcome measure. We
proposed to recruit a sample of 540 parent—child dyads
in 30 clusters (an average of 18 parent—child dyads per
cluster), equally distributed between the intervention
and control arms. This gave 93% power at 5% two-sided
significance level with an intra-cluster correlation coef-
ficient (ICC) of 0.01, after accounting for 15% attrition
rate. To estimate the treatment effect, a linear mixed
model was employed for the primary endpoint analysis,
which had treatment as fixed effect, and baseline meas-
urement of primary endpoint as covariate, and cluster as
random effect. The mean difference between two treat-
ment arms at 6-months together with its 95% confidence
interval was derived from the mixed model. Covariate-
adjusted mixed model of primary endpoint was also per-
formed by adding pre-specified covariates (age, gender
and baseline severity) at baseline into the above model.
Subgroup analysis was also performed for the pre-spec-
ified covariates (age, gender and baseline severity), used
in the covariate adjusted analysis. Adjusted and subgroup
analysis were based on covariates at baseline without
missing values. Sensitivity analysis was performed on the
covariates with missing values imputed [28]. Missing data
was treated as missing at random in the mixed model
analysis and no imputation of primary and secondary
endpoints was made. All trial analyses were described in
detail in the finalised and signed statistical analysis plan
before unmasking the data and have been described in
the published trial protocol.
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Procedures

The current trial to evaluate the effectiveness of
mhGAP-IG based caregivers’ skills training was embed-
ded within the implementation of WHO mhGAP pro-
gram in Pakistan. 540 parent—child dyads, who fulfilled
the eligibility criteria for participation in the trial, from
30 UCs (on an average 18 parent—child dyad in each
UC) were enrolled in the study between February and
April, 2017. All primary caregivers of the children pro-
vided written informed consent for participation in the
study. The details of recruitment and trial procedures
can be accessed from the registered and published trial
protocols [11].

Results

The findings of the trial are reported following the
recommendations of the Consolidated Standards of
Reporting Trials (CONSORT) 2010 statement: exten-
sion to cluster randomized trials [29]. Figure 2 depicts
participant flow through the trial. In 30 eligible UC
clusters, 653 parent-child dyads were assessed for eli-
gibility and 540 parent—child dyads who met the eligi-
bility criteria were enrolled in the trial (average cluster
size 18 participants). We were able to collect primary
endpoint data at 6 months’ post-intervention from
460/540 (85.18%) trial participants.

The mean (SD) age of children was 6.72 (+2.76)
years and 60% of the children were males (320/540).
Based upon the clinical assessment by psychologists
44% (239/540) of the children had cognitive difficulties,
40% (216/540) of children had cognitive difficulties with
motor difficulties, and 5.9% (32/540), 2.6% (14/540) and
7.2% (39/540) had motor difficulties, communication
difficulties and Down Syndrome, respectively. Only
27.4% (148/540) of children were attending school.
Mothers were primary caregivers in 96% (520/540)
of cases. Regarding mothers’ literacy, 33% (177/540)
of mothers had no formal education; whereas, 56%
(303/540) of mothers had completed some schooling
(7 [+ 1.5] years of schooling). In 74% (399/540) of fami-
lies, caregivers had consanguineous marriages and 35%
(187/540) of the children had positive family history for
developmental disorders. There was no significant dif-
ference between the intervention and control arms in
demographic characteristics (Table 3).

At baseline, the DD-CDAS total score in the interven-
tion and control arms were (mean [SD] 56.13 [22.56] vs.
53.65 [23.08]). At 6-months post-intervention, although,
the intervention arm did show more improvement in dis-
ability scores on DD-CDAS from baseline as compared
to control arm, the difference on DD-CDAS total score
between intervention and control arm at endpoint was
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Cluster having no CHWs assigned* n=

Very low Prevalence of Developmental

- ’ No. of clusters assessed for eligibility n=36 ‘ Excluded clusters n=6
=
£ 1
% > Urban UCs n=2
=
= \ Disorders n=1
’ Clusters randomized n= 30 ‘ Included in pilot study n=2
Clusters allocated to intervention group n= 15 Clusters allocated to ETAU n= 15
No. of parent-child dyads assessed for eligibility No. of parent-child dyads assessed for eligibility
=326 =327
Not met Inclusion criteria n=28 (8.5%) Not met Inclusion criteria n= 30 (9%)
Met exclusion criteria n=22 (6.7%) Met exclusion criteria n= 16 (4.8%)
Declined consent n=4 (1.2%) Declined consent n=8 (2%)
Families migrated n=2 (0.6%) Language barrier n=1 (0.3%)
Baseline assessment completed=270 (average per Families migrated n=2 (0.6%)
g cluster 18) Baseline assessment completed =270 (average
'g Received allocated intervention= 206 (76.3%) per cluster 18)
133 Did not receive allocated intervention=64 (23.7%)
=] PO
= Family did not allow n= 17
< Not interested n= 15
Could not manage to attend weekly
sessions n= 11
Caregivers’ health issues n=8
Expected financial
compensation/medications n= 6
Families migrated n=3
Family issues n=3
Not well reputed in the community n=1
v v
Clusters completing 6 months’ post intervention Clusters completing 6 months' post intervention
Assessments n =15 Assessments n = 15
Average cluster size = 15 Average cluster size = 16
Parent-child dyads completing 6 months’ post Parent-child dyads completing 6 months’ post
a intervention assessments n =221 (81.8%) intervention assessments n=239 (88.51%)
s Lost to follow-up (n=49) (18.14%) Lost to follow up (n=31) (11.48%)
E Migrated (n=9) Migrated (n=5)
= Refusal (n=28) Refusal (n=13)
é Child seriously ill (n=3) Death of child (n=7)
PC was not available (n=1) PC was not available (n=2)
Met exclusion criteria (n=8) Met exclusion criteria (n=3)
Working mother (n=1)
' ;
1°d
%’ Clusters analyzed n =15 Clusters analyzed n = 15
S Average cluster size = 18 Average cluster size = 18
< Parent-child dyads analyzed n =270 Parent-child dyads analyzed n =270
Fig. 2 Flow of participants through trial

not statistically significant (mean [SD], 47.65 [26.94]
vs. 48.72 [28.37]), AMD, —2.63; 95% CI —6.50 to 1.24)
(Table 4).

At 6-months post-intervention, there was statistically
significant improvement in parental health related qual-
ity of life (PedsQL) total score (mean [SD] 65.56 [23.25]



Hamdani et al. Int J Ment Health Syst (2021) 15:53

Table 3 Demographic characteristics (N =540)

Page 9 of 17

Characteristic Total (N =540)

Intervention arm (n=270) ETAU arm (n=270)

Age of child in years 6.72 (2.76)
Age in categories
2-8 years 378 (70.0%)
—12 years 162 (30.0%)
Sex of child
Male 320 (59.3%)
Female 220 (40.7%)
Caregivers'relationship with child
Mother 520 (96.3%)
Sister 4(0.7%)
Paternal aunt 6 (1.1%)
Maternal aunt 3 (0.6%)
Grandmother 7 (1.3%)
Type of developmental difficulties
Cognitive difficulties 239 (44.3%)
Motor difficulties 32 (5.9%)
Cognitive difficulties with motor difficulties 216 (40.0%)
Communication difficulties 4 (2.6%)
Down syndrome 39 (7.2%)
Mother's education
No schooling 177 (32.8%)
Primary (6 years) 126 (23.3%)
Middle (8 years) 70 (13.0%)
Matric (10 years) 107 (19.8%)
Intermediate (12 years) 28 (5.2%)
College and university (16 years) 32 (5.9%)
Father's education
No schooling 76 (14.1%)
Primary (6 years) 71 (13.1%)
Middle (8 years) 5(21.3%)
Matric (10 years) 198 (36.7%)
Intermediate (12 years) 43 (8.0%)
College and university (16 years) 27 (5%)
Not applicable 10 (1.9%)
Total monthly income 540

Mean (SD)?

19,236.65(17,617.78)

6.59 (2.66) 6.85 (2.86)
195 (72.2%) 183(67.8%)
75 (27.8%) 87 (32.2%)

159 (58.9%) 161 (59.6%)

111 (41.1%) 109 (40.4%)

259 (95.9%) 261 (96.7%)
2(0.7%) 2(0.7%)
4(1.5%) 2(0.7%)
1(0.4%) 2(0.7%)
4(1.5%) 3(1.1%)

116 (43.0%) 123 (45.6%)

15 (5.6%) 17 (6.3%)

108 (40.0%) 108 (40.0%)

8 (3.0%) 6 (2.2%)

23 (8.5%) 16 (5.9%)
(31 19%) 93 (34.4%)
6 (20.7%) 70 (25.9%)
( .8%) ( .1%)
2(19.3%) 5 (20.4%)
6 (5.9%) 2 (4.4%)
22 (8.1%) 0(3.7%)
( 5.6%) 34 (12.6%)
8 (10.4%) 43 (15.9%)
60 (22.2%) 5 (20.4%)
(36 7%) (36 7%)
5 (9.3%) 8 (6.7%)
( 8) 14 (5.1)

3 (m%) 7 (2.6%)

270 270

19,543.58 (19,194.36) 18,929.71 (15,915.82)

2 Amount in Pakistani rupees

vs. 62.17 [22.63], AMD 5.28; 95% CI 0.44 to 10.11) and
individual domain scores on; emotional wellbeing,
(mean [SD] 61.76 [26.12] vs. 56.08 [28.03]), AMD 6.23;
95% CI 0.52 to 11.94) and worry domain (mean [SD]
57.58 [28.66] vs. 52.85 [30.09], AMD 6.66; 95% CI 0.00
to 13.33). The results of covariate adjusted analysis show
that baseline severity, age and gender of the child did not
influence the intervention’s effects on caregiver qual-
ity of life (Table 5). Since, the study was conducted in a
conservative rural community settings of Pakistan, only

10% of the study sample consented to be video recorded
for caregiver—child interaction. The intervention did
not result in improving caregiver-child interaction,
socio-emotional difficulties and family empowerment.
Tables 4 and 6 present the findings of the primary and
secondary outcomes at the primary end point (6-months
post-intervention).

All Family Volunteers (FVs) were females (95% moth-
ers and 5% paternal aunts) with the mean age of 39 years
(£4.38). Out of 62 potential FVs trained by the trainers,
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Measurements Visit Descriptive statistics Mixed model analysis
Intervention arm ETAU arm Difference in mean (95% Cl) p-value
n Mean (SD) n Mean (SD)
DD-CDAS total disability score Baseline 270 56.13(22.56) 270 53.65(23.08)
6 months post-intervention 221  47.65(26.94) 239 4872(2637) —2.63(—6.50,1.24) 0.1820
DD-CDAS—understanding and com-  Baseline 270 59.15(25.07) 270 158.81(24.16)
munication 6 months post-intervention 221 4921 (2697) 239 51.08 (27. 87) —1.28 (—6.53,3.96) 06304
DD-CDAS—getting around Baseline 270 45.17(4232) 270 43.56(40.99)
6 months post-intervention 221 37.40(43.10) 239 3964 (41.14) —2.66(—6.75,144) 0.2024
DD-CDAS—self-care Baseline 270 6597 (28.24) 61.02 (29 28)
6 months post-intervention 221 5458 (33.46) 239 53.09 (32.77) —2.66 (—6.74,1.43) 0.2020
DD-CDAS—getting along with Baseline 270 51.52(28.85) 270 49.11(28.12)
people 6 months post-intervention 221  42.85(30.23) 239 46.07 (30.49) —3.60 (—9.63,2.42) 0.2404
DD-CDAS—participation in society Baseline 270 4274 (21.84) 270 39.27(23.30)
6 months post-intervention 221 37.99 (24.18) 239 38.06 (2291) —1.70(—7.82,442) 0.5862
DD-CDAS—life activities Baseline 270 7221(24.76) 270 70.11(23.99)
6 months post-intervention 221 63.90 (3147) 239 6440 (30.16) —1.83(—6.33,267) 0.4245
PedsQL total score Baseline 270 5856(1737) 270 60.66(18.69)
6 months post-intervention 221 6556 (23.25) 237 62.17(22.63) 5.28(0.44,10.11) 0.0325
PedsQlL—parental health related Baseline 270 57.09(20.37) 270 57.90(22.14)
quality of life 6 months post-intervention 221 6392 2470) 237 60.58 (2475) 443 (—053,939) 00797
PedsQL—family functioning Baseline 270 71.63((2264) 270 74.16(20.26)
6 months post-intervention 221 72.68 (24.32) 237 7027 (25.04) 3.88(—1.72,9.48) 0.1738
PedsQL—physical functioning Baseline 270 4861 (2346) 270 51.74(25.14)
6 months post-intervention 221 6139(2893) 237 57.17(29.46) 5.73(—0.53,12.00) 0.0728
PedsQL—emotional functioning Baseline 270 91 (26.79) 270 5197 (27.17)
6 months post-intervention 221 76 (26.12) 237 56.08 (28.03) 6.23(0.52,11.94) 0.0325
PedsQL—social functioning Baseline 270 6593 (26.55) 270 6546 (26.86)
6 months post-intervention 221 67.79(30.62) 237 64.87(30.18) 3.10 (—343,9.63) 03515
PedsQL—cognitive functioning Baseline 270 6537(27.28) 270 65.13(27.64)
6 months post-intervention 221  66.04 (29.25) 237 65.74 (29.88) 1.24 (—4.15,6.63) 0.6509
PedsQ—communication total Baseline 270 6644 (24.12) 270 71.45(23.48)
6 months post-intervention 221 70.72 (28 37) 237 66.75(28.20) 5.85(—0.25,11.95) 0.0602
PedsQL—worry Baseline 270 38.71(22.16) 270 43.60(22.33)
6 months post-intervention 221 5758 (28.66) 237 52.85(30.09) 6.66 (0.00,13.33) 0.0499
PedsQL—daily activities Baseline 270 54.81(31.15) 270 55.80(30.95)
6 months post-intervention 221 57.96 (33. 65) 237 56.01(35.92) 295(—561,11.52) 0.4984
PedsQL—family relationship Baseline 270 (23 57) 270 85.17(20.92)
6 months post-intervention 221 2(24.35) 237 7884 (26.59) 4.04 (—1.65,9.73) 0.1632
SDQ total socio emotional difficulties  Baseline 270 1650(5.56) 270 16.50(6.04)
6 months post-intervention 221 1624 (6.13) 238 1698 (6.38) —0.79 (—2.24,0.66) 0.2840
SDQ—emotional symptoms Baseline 270  3.73(244) 270 3.94(248)
6 months post-intervention 221 364 (241) 238 404(253) —036(—097,0.25) 0.2460
SDQ—conduct problems Baseline 270 328(1.99) 270 323(2.11)
6 months post-intervention 221 349(1.86) 238 361(1.86) —0.13(—=0.57,0.30) 0.5434
SDQ—hyperactivity symptoms Baseline 270 522229 270 529(2.25)
6 months post-intervention 477 (2.42) 490 (236) —0.12(=054,031) 0.5965
SDQ—peer problems Baseline 427 (2.02) 404 (2.21)
6 months post-intervention 221 433(2.03) 238 443229 —0.19(—0.69,0.31) 0.4550
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Measurements Visit Descriptive statistics Mixed model analysis
Intervention arm ETAU arm Difference in mean (95% Cl) p-value
n Mean (SD) n Mean (SD)
SDQ—pro social Baseline 270 449(294) 270 496 (3.26)
6 months post-intervention 221 486(3.09) 238 520(3.06) —0.12(=0.60,0.37) 0.6395
FES total score Baseline 270 40.77 (11.07) 270 39.74(10.16)
6 months post-intervention 221 4141 (9.78) 237 40.89 (9. 52) 047 (—1.70, 2.64) 0.6701
FES—service system Baseline 270 3460(1237) 270 34.24(10.97)
6 months post-intervention 221 3924 (11.59) 237 38.72(11.79) 0.55 (—2.64,3.75) 0.7344
FES—community involvement Baseline 270 1930(748) 270 18.87(7.08)
6 months post-intervention 221 2028 (8.21) 237 19.48(7.09) 1.117 (= 2.20,0.607) 0.26
FES—attitude Baseline 270 31.70(9.31) 270 30.86(8.60)
6 months post-intervention 221 32.84(873) 237 3223(8.21) 0.53 (—0.99, 2.05) 0.4936
FES—knowledge Baseline 270 32.61(1024) 270 32.32(9.15)
6 months post-intervention 221 36.14(10.73) 237 3545 (9.91) 0.81 (—1.63,3.24) 0.5160
FES—Dbehaviours Baseline 270 3036(9.76) 270 29.66(8.75)
6 months post-intervention 221 31.95(8.78) 237 31.42(845) 0.46 (—1.72,2.65) 0.6768
ISE Baseline 270 246(203) 270 1(2.27)
6 months post-intervention 221 223205 237 242(223) —0.21(=0.70,0.28) 0.3967

ETAU enhanced treatment-as-usual, DD-CDAS Developmental Disorders-Children Disability Assessment Schedule, PedsQL Paediatric Quality of Life Inventor—family
impact module, SDQ Strengths and Difficulties Questionnaire, FES Family Assessment Schedule, ISE Inventory of Stigmatizing Experiences

36 delivered the program to caregivers in local villages.
Remaining 26 FVs were not able to deliver the program;
due to health problems (n=7); competing family com-
mitments (n=7); they were working mothers (n=6) and
did not achieve competency (n=6). A total of 504 group
sessions were delivered by 36 FVs in 79 village-based
groups. The average group size was 6 (range 5 to 7). Out
of 270, 230 (85%) of the trial participants attended 6 ses-
sions (+1). Average duration of a group session was 1 h
42 min. FVs organized group supervision sessions with
178 caregivers after 9-training sessions. The attendance
in these sessions was 73%.

We assessed 20% (103/504) of sessions delivered by the
36 FVs using ENACT to evaluate program fidelity. The
intervention sessions were delivered with good fidelity as
all FVs scored 2.5 or more (mean [SD], 2.97£0.21) on all
items of adapted ENACT. Over the 6-months duration
of program delivery, FVs were supervised in 30 group
supervision meetings by the trainers. The attendance in
the group supervision sessions was 75%.

All caregivers were provided feedback about the assess-
ment result of their child and informed about the options
for seeking appropriate care. During the 6-month fol-
low-up period, 80.5% (178/270) participants in interven-
tion arm and 78% (187/237) of caregivers in the ETAU
arm contacted a primary health care physician for their
child’s health related issues. Medicines including vita-
mins, calcium and iron supplements were prescribed

to 88.2% (195/270) participants in intervention arm and
83.3% (199/270) participants in control arm. The details
on health services utilization are mentioned in Table 2.

The allocation status of only 1 cluster (13%) in the
intervention arm and 2 clusters (20%) in ETAU arm was
correctly guessed by outcome assessors after the primary
outcome assessment at post-intervention, indicating that
blinding was successful.

Discussion

The results of our study show that a technology-
assisted, family-volunteer delivered, brief, multicom-
ponent, parents’ skills training did not improve child
functioning beyond those in the ETAU arm. Our sam-
ple consisted of heterogeneous group of children with a
range of developmental conditions such as intellectual
disability, motor difficulties, speech and communica-
tion difficulties and Down syndrome. Although in sta-
tistical analysis, child’s age, gender and baseline severity
did not impact the effect of intervention, the heteroge-
neity of the study sample might have led to inadequate
power to evaluate a meaningful difference in each sub-
group of the current study sample. Another possible
explanation of lack of improvement in child’s function-
ing could be a relatively short intervention period that
was inadequate to bring a clinically meaningful change
in child’s functional disability and other socioemotional
outcomes. Finally, we used a cluster randomised trial



Hamdani et al. Int J Ment Health Syst (2021) 15:53

Page 12 of 17

Table 5 Summary of mixed model analysis of primary and secondary outcomes (changes from baseline): covariate adjusted analysis

Primary and secondary outcomes

Descriptive statistics

Mixed model analysis

Intervention arm ETAU arm Difference in mean p-value
(95% CI)
n Mean (SD) n Mean (SD)
DD-CDAS—total disability score 221 —7.34(17.07) 239 —4.50(15.95) —2.74(—6.63,1.14) 0.1662
DD-CDAS—understanding and communication 221 6(23.72) 239 —7.79(21.48) —2.68(—755,2.19) 0.2797
DD-CDAS—getting around 221 —5.63(23.63) 239 —291(2243) —3.01 ( 7.05,1.03) 0.1442
DD-CDAS—self-care 221 —10.29 (21.96) 239 —7.03 (21.50) 0(—5.68,2.69) 04826
DD-CDAS—agetting along with people 221 —7.04 (29.09) 239 —291(28.72) —433 ( 9.90, 1.23) 0.1268
DD-CDAS—participation in society 221 —3.83(25.35) 239 —045 (24.44) 47 (—7.10,4.16) 0.6076
DD-CDAS—life activities 221 —8.08 (24.30) 239 —592(23.01) —206(—6.83271) 0.3965
PedsQL total score 221 7(21.85) 237 0.77 (20.96) 535 (O 62, 10.09) 0.0268
PedsQL—parent health related Quality of life 221 7.08 (24.72) 237 1.90 (22.97) 470 (—=0.19,9.58) 0.0597
PedsQL—family functioning 221 1.54 (27.29) 237 —4.23(25.93) 3.90 (—1.63,9.43) 0.1663
PedsQL—physical functioning 221 12.50 (31.14) 237 3(28.64) 6.21 (—0.10,12.52) 0.0538
PedsQL—Emotional functioning 221 10.29 (29 08) 237 3.50 (30.44) 6.43 (O 82,12.05) 0.0248
PedsQL—social functioning 221 1.67 (33.69) 237 —1.50(33.50) 3.63(—2.71,9.98) 0.2605
PedsQL—cognitive functioning 221 1.72 (33.63) 237 —0.84(3043) 41 (—3.84,6.66) 0.5967
PedsQL—communication 221 407 (30.07) 237 —550(32.18) 5. 92( 0.09, 11.93) 0.0536
PedsQL—worry 221 1843 (31.15) 237 799 (31.91) 6.76 (0.31,13.21) 0.0401
PedsQL—daily activities 221 381 (36 08) 237 —-074 (39 50) 329(—4.89,1147) 04298
PedsQL—family relationship 221 8(29.73) 237 —6.31(28.22) 399 (—1.77,9. 75) 0.1744
SDQ total socio emotional difficulties 221 —0.50 (6.54) 238 0.44 (6.69) —0.84 (—2.25,0.57) 0.2431
SDQ—emotional symptoms 221 7(2.99) 238 1(2.97) —040(—1.00,0.19) 0.1863
SDQ—conduct problems 221 5(.12) 238 0.36 (2.21) —0.13(—=0.56,0.30) 0.5395
SDQ—hyperactivity symptoms 221 —049 (2.74) 238 —040(2.61) —0.14 (—0.55,0.26) 04853
SDQ—peer problems 221 0.00 (2.34) 238 0.37 (2.65) —0.17(—0.68,0.33) 04934
SDQ—pro social 221 0.31(2.82) 238 0.27 (2.80) —0.11(=0.59,0.36) 0.6401
FES total scores 221 141 (13.03) 237 8(11.69) 041 (—1.74,257) 0.7085
FES-service system 221 5.50 (14.56) 237 4.79(13.48) 047 (—2.71,3.65) 0.7711
FES—community involvement 221 193.00 (86.34) 237 180.97 (85.25) 13.09 (—4.07,30.25) 0.1346
FES—attitude 221 1.87(10.22) 237 1.50 (9.81) 048 (—1.04,2.01) 0.5351
FES—knowledge 221 422 (1147) 237 9(11.21) 0.76 (—1.69,3.21) 0.5426
FES—Dbehaviour 221 223(11.14) 237 1.95(10.32) 0.39 (—1.78,2.55) 0.7258
ISE 221 —-033(24 ) 237 —0.04 (2.56) —0.20 (= 0.69,0.29) 04169

Adjusted for age, gender, and baseline DD-CDAS and DD-CGAS score

ETAU enhanced treatment-as-usual, DD-CDAS Developmental Disorders-Children Disability Assessment Schedule, PedsQL Paediatric Quality of Life Inventor—family
impact module, SDQ Strengths and Difficulties Questionnaire, FES Family Assessment Schedule, ISE Inventory of Stigmatizing Experiences

design to minimise the risk of contamination; however,
given that the intervention delivery agents in the study
were family volunteers working in closely knit rural
community settings of Pakistan, the risk of contamina-
tion between the study arms cannot be ruled-out. The
intervention led to significant improvement in caregiv-
ers’ quality of life. These results are consistent with
other studies reported in the literature, where, fam-
ily focused, parent-mediated interventions improved
parental and family functioning [7, 30]. These findings
become more significant in the context of South Asia,

where mostly the mothers carry the main burden of
caring for children with developmental disorders and
while doing so they experience high emotional burden
and stress [31-35]. Our village based ‘family networks’
intervention model provides an opportunity to the
caregivers to discuss their challenges in taking care of
a child with developmental disorder with their peers/
family volunteers in a non-stigmatizing and supportive
environment. This may have resulted in improved emo-
tional wellbeing and reduced worries of caregivers asso-
ciated with taking care of a child with developmental
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Caregivers’ child Domains of Visit Descriptive statistics Mixed model analysis
interaction caregivers—chid - -
interaction Intervention  ETAU arm Difference in mean p-value
arm (95% CI)
n M(SD) n M(SD)
Play based activity Child unengaged Baseline 43 240(1.73) 27 3.22(2.06)
6 months post-inter- 61 243(1.78) 47 2.77(2.07) 0.77 (—0.04, 1.58) 0.0614
vention
Child object engaged Baseline 43 223(1) 27 230(1.14)
6 months post-inter- 61 251(139) 47 304(167) —0.04(—0.84,0.76) 09103
vention
Child’s joint engagement Baseline 43 367(1.27) 27 3.07(1.38)
6 months post-inter- 61 392(1.56) 47 3.17(1.51) 0.14 (—0.76, 1.05) 0.7477
vention
Child's stereotyped, Baseline 43 153(1.08) 27 274(2.19)
restricted, repetitive g 1y onths post-inter- 61 1.89(155) 47 251(1.98) —082(—2.02,037) 0.1718
behaviours vention
Child’s attention to Baseline 43 349(130) 27 3.15(1471)
caregiver 6 months post-inter- 61 380(149) 47 364(144) —0.10(—0.94,0.74) 0.8100
vention
Child’s initiation of com-  Baseline 43 2(1.18) 27 193(1.21)
munication 6 months post-inter- 61 225(150) 47 162(1.03) 0.21 (=059, 1.01) 06021
vention
Child's expressive lan- Baseline 43 230(1.73) 27 2.19(1.80)
guagelevelanduse ¢ onths postinter- 61 2.69(209) 47 2.87 (205  0.05 (—067,076) 08923
vention
Caregiver’s scaffolding Baseline 43 274 (1.51) 27 21(1.31)
6 months post-inter- 61 3.11(1.90) 47 240(1.68) 0.34 (—0.69, 1.36) 05117
vention
Caregiver following in on  Baseline 43 2.74(1.35) 27 2.26(1.40)
child's focus 6 months post-inter- 61 323(209) 47 257(1.64) —004(—1.13,1.06) 09480
vention
Caregiver’s affect Baseline 43 293(1.39) 27 248(1.58)
6 months post-inter- 61 334(1.97) 47 281(1.56) 0.54 (—0.24,1.32) 0.1665
vention
Fluency and connected-  Baseline 43 3.05(140) 27 226(1.23)
ness 6 months post-inter- 61 331(158) 47 294(151) 0.18 (—0.68, 1.03) 0.6801
vention
Shared routines and Baseline 43 242(1.33) 27 1.85(1.20)
rituals 6 months post-inter- 61 295(1.83) 47 238(161) —001(—1.04,1.01) 0.9827

vention
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Table 6 (continued)

Caregivers’ child Domains of Visit Descriptive statistics Mixed model analysis
interaction caregivers—chid - -
interaction Intervention  ETAU arm Difference in mean p-value

arm (95% Cl)
n M(SD) n M(SD)

Home routine Child unengaged Baseline 39 228(206) 23 435(248)
6 months post-inter- 37 192(1.72) 23 4(232) —0.21(—1.82,139 0.7821
vention
Child object engaged Baseline 39 1.56(1.14) 23 1.48(0.79)
6 months post-inter- 37 1.81(1.22) 23 191(1.08) 0.11(—0.88,1.10) 0.8124
vention
Child's joint engagement Baseline 39 4.03(208) 23 2.87(1.46)
6 months post-inter- 37 3.86(1.40) 23 3.17(1.40) 0.31(=0.97,1.59) 06211
vention
Child’s stereotyped, Baseline 39 1.87(1.38) 23 2.04(1.58)
restricted, repetitive )
behaviours 6 months post-inter- 37 1.27(065) 23 165(1.23) —0.52(—154,0.50) 0.3000
vention
Child’s attention to Baseline 39 369(1.52) 23 352(1.34)
caregiver
6 months post-inter- 37 427145 23 3.09(1.12) 0.67 (—0.69, 2.03) 0.3135
vention
Child's initiation of com-  Baseline 39 169(083) 23 139(0.58)
munication
6 months post-inter- 37 21 23 157(090) —0.24(—0.96,0.48) 0.4887
vention
Child's expressive lan- Baseline 39 226(162) 23 2.93(1.850)
guage level and use i
6 months post-inter- 37 327(192) 23 365(1.82) —0.19(—1.47,1.09) 0.7621
vention
Caregiver’s scaffolding Baseline 39 282(197) 23 226(1.54)
6 months post-inter- 37 3.14(1.78) 23 1.83(1.15) 1.20(—0.24,2.64) 0.0981
vention
Caregiver following in on  Baseline 39 277(2.15) 23 2(1.45)
child’s focus
6 months post-inter- 37 335(1.83) 23 1.65(1.19) 0.95 (—0.59, 2.49) 0.2117
vention
Caregiver's affect Baseline 39 277(168) 23 235(1.34)
6 months post-inter- 37 330(163) 23 1.87(1.22) 1.04 (—0.38, 2.46) 0.1404
vention
Fluency and connected-  Baseline 39 287(1.61) 23 230(1.18)
ness
6 months post-inter- 37 357(1.28) 23 265(1.40) 0.79 (—0.24,1.83) 0.1244
vention
Shared routines and Baseline 39 3.13(1.88) 23 252(1.50)
rituals
6 months post-inter- 37 351(1.50) 23 265(1.72) 0.69 (—0.49, 1.88) 0.2360
vention

disorder. Parental health related quality of life is developmental outcomes in children with developmen-

an important proximal outcome of a parent medi- tal delays in later years.

ated intervention and it may be related to positive In the present study, we used technology to enhance
our previous work on parent-mediated interventions,
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implemented in two of the most populous South Asian
countries [36]. We enhanced our intervention delivery by
developing android application hosted on a tablet device
to train caregivers and taking task-shifting to its proximal
level by training Family Volunteers (FVs) to deliver inter-
vention to caregivers of children with developmental in a
rural Pakistan. The results of the program fidelity demon-
strated the use of technology as an effective innovation to
train caregivers in evidence-based psychosocial interven-
tions in low resource settings. Digital technology in any
form (web based platforms, discussion forums, mobile
devices) has a potential to deliver parent-mediated inter-
ventions [37], especially to scale-up interventions in low
resource settings [38] and minimize the risk of reduction
in program fidelity and dosage of intervention delivery by
non-specialists, which are the frequent concerns associ-
ated with the task-shifting in global mental health [39].

Existing child mental health approaches rely on weak
and fragmented health or social care systems that are
incapable of providing evidence-based services to chil-
dren with developmental disorders at-scale and sus-
tainably in low resource settings. Our model of service
delivery provides its own motivated human-resource and
culturally adapted technology-assisted training platform.
These technological and social innovations can work in
synergy with the existing health care systems to provide
an integrated and innovative [40] system of care that can
be sustained with minimal support from local govern-
mental and non-governmental agencies. Such innovative,
community-based models of service delivery can serve as
a starting point of a cost-effective and potentially sustain-
able stepped-care model of service delivery for childhood
developmental disorders in low resource settings globally
[41, 42].

Ever since its launch, the WHO mhGAP-IG has created
a huge impact globally. It is being implemented in more
than 90 countries of the world to bridge the service gap,
with the ultimate aim to achieve the Universal Health
Coverage for mental health [43]. Despite its huge uptake,
globally, the impact evaluation of WHO mhGAP-IG has
only been restricted to small studies, with less informa-
tion on real-world contextual challenges and scientific
learnings [44—46]. Our study is the first substantive ran-
domised controlled trial of a non-specialists’ delivered
WHO mhGAP-IG based caregivers’ skills training inter-
vention for management of children with developmental
disorders in low resource community settings. Although,
our study did not result in improving child outcomes at
6-months post-intervention, the lessons learned from the
present study have methodological implications on scal-
ing-up care for children with developmental disorders
in low resource settings globally. We recruited partici-
pants following the trans-diagnostic approach of WHO
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mhGAP program, which resulted in a heterogeneous
group of children with a wide age range and a range of
developmental conditions such as intellectual disability,
motor difficulties, speech and communication difficulties
and Down syndrome. Future studies may benefit from
using adaptive interventions designs [47, 48] to cater the
specific developmental needs of diverse group of children
with developmental disorders.

There are several limitations in our study. Although,
the caregivers’ skills training resulted in improved paren-
tal health related quality of life, the results of evaluation
did not demonstrate improvement in child outcomes and
we are unable to comment if improved parental health
related quality of life translated in enhancing caregivers’
competency to interact and engage with the child due
to high refusal rate from the community to video record
mother—child interaction. Another limitation was brief
duration of intervention delivery (6 months), given the
diversity of conditions included in the category of devel-
opmental disorders; different degree of severity of symp-
toms of developmental disorders and delays in the target
group, and wide age range of the study sample. These
limitations call for pragmatic outcome measures [49],
adaptive interventions [47, 48] and Sequential Multiple
Assignment Randomized Trial (SMART) trial designs
[50] to evaluate the impact of a caregivers skills training
intervention for children with developmental disorders in
real-world settings.

Conclusions

The treatment gap for community-based interven-
tions for children with developmental disorders in low
resource settings globally remains nearly 100% and
research to address barriers to scaling-up care for child-
hood developmental disorders remain a neglected area.
Innovations such as training caregivers and lay health
workers using technology may address such bottlenecks
to bridge the treatment gap for developmental disor-
ders in low resource settings. WHO mhGAP-IG based
caregivers’ skills training is a potentially scalable inter-
vention; however, methodological innovations such as
pragmatic outcome measures and SMART trials are
needed to evaluate the impact in real-world settings.
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