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Abstract 

Background: As in many low‑income countries, the treatment gap for developmental disorders in Pakistan is nearly 
100%. The World Health Organization (WHO) has developed the mental Health Gap Intervention guide (mhGAP‑IG) to 
train non‑specialists in the delivery of evidence‑based mental health interventions in low‑resource settings. However, 
a key challenge to scale‑up of non‑specialist‑delivered interventions is designing training programs that promote 
fidelity at scale in low‑resource settings. In this case study, we report the experience of using a tablet device‑based 
application to train non‑specialist, female family volunteers in leading a group parent skills training program, culturally 
adapted from the mhGAP‑IG, with fidelity at scale in rural community settings of Pakistan.

Methods: The implementation evaluation was conducted as a part of the mhGAP‑IG implementation in the pilot 
sub‑district of Gujar Khan. Family volunteers used a technology‑assisted approach to deliver the parent skills training 
in 15 rural Union Councils (UCs). We used the Proctor and RE‑AIM frameworks in a mixed‑methods design to evalu‑
ate the volunteers’ competency and fidelity to the intervention. The outcome was measured with the ENhancing 
Assessment of Common Therapeutic factors (ENACT), during training and program implementation. Data on other 
implementation outcomes including intervention dosage, acceptability, feasibility, appropriateness, and reach was 
collected from program trainers, family volunteers, and caregivers of children 6 months post‑program implementa‑
tion. Qualitative and quantitative data were analyzed using the framework and descriptive analysis, respectively.

Results: We trained 36 volunteers in delivering the program using technology. All volunteers were female with a 
mean age of 39 (± 4.38) years. The volunteers delivered the program to 270 caregivers in group sessions with good 
fidelity (scored 2.5 out of 4 on each domain of the fidelity measure). More than 85% of the caregivers attended 6 or 
more of 9 sessions. Quantitative analysis showed high levels of acceptability, feasibility, appropriateness, and reach of 
the program. Qualitative results indicated that the use of tablet device‑based applications, and the cultural appropri‑
ateness of the adapted intervention content, contributed to the successful implementation of the program. However, 
barriers faced by family volunteers like community norms and family commitments potentially limited their mobility 
to deliver the program and impacted the program’ reach.
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Contributions to the literature

– The present study provides an example of using imple-
mentation science frameworks to explore the barriers 
to and facilitators of using technology to train non-
specialist family volunteers to implement a parent skills 
training program and measure program fidelity at scale 
in a low-resource community setting.

– This study administers validated implementation sci-
ence instruments to measure the program acceptabil-
ity, feasibility, appropriateness, and reach and provides 
a comprehensive perspective of diverse stakeholders 
including organizations, providers, and consumers 
regarding program implementation in real-world set-
tings.

– The present study suggests that although technology 
is a feasible and acceptable implementation strategy to 
train non-specialist female volunteers, several gender-
related barriers—notably competing demands in their 
homes and community norms that potentially limit 
the ability of women to participate alone outside the 
home—could reduce the reach of the program.

– While technology-assisted application was well 
accepted as a training tool, most of the caregivers 
refused to consent to video record a live caregiver-child 
interaction for monitoring, quality assurance, and eval-
uation purposes. Understanding the use of technology 
from end-users’ perspectives is critical to the success of 
scale-up efforts using technology.

Background
Prevalence rates of developmental disorders are esti-
mated to be 1 in 162 children globally [1]. Many low-
resource settings lack trained human resources and 
evidence-based intervention packages for childhood 
developmental disorders, resulting in a documented 
treatment gap of over 90% [2]. In the past two decades, 
there has been an increasing focus on actions to reduce 
this gap, particularly in low-resource settings [3]. A key 
landmark was the launch of the WHO Mental Health 
Gap Action Program (mhGAP) which provides evidence-
based guidelines for the treatment of priority mental 

health conditions, including developmental disorders, by 
non-specialists in low-resource settings [4].

The mhGAP intervention guide offers a holistic, 
evidence-based package of care including guidelines 
for the assessment and management of developmental 
delays and disorders in children [4]. The program takes 
a trans-diagnostic approach, addresses a range of devel-
opmental conditions, and recommends parent skills 
training to promote child development using evidence-
informed strategies [5]. It emphasizes training non-
specialist health workers such as parents, caregivers, 
teachers, nurses, and community volunteers to deliver 
the program (task-shifting) in primary care settings or 
community-based facilities. Existing evidence show 
that mental health programs, delivered by lay health-
care workers, are found to be more effective, compared 
to treatment as usual to treat common mental health 
disorders (CMDs) in adults in low- and middle-income 
countries (LMICs) [6]. However, ensuring program 
fidelity at scale remains a key implementation chal-
lenge to disseminating such programs in low-resource 
settings, globally [7]. Many guidelines and models have 
been recently published to effectively recruit, engage, 
train, and supervise healthcare workers (e.g., cascade 
model of training and supervision) to deliver mental 
healthcare in the community setting. Among all these 
approaches, the use of technology has been identified as 
a complementary strategy to strengthen the task-shift-
ing for the delivery of mental healthcare in low-resource 
rural settings [8].

Pakistan is a low- and middle-income country in South 
Asia with an estimated population of 220 million [9]. 
Over 6% of Pakistani children suffer from a developmen-
tal delay or disorder [10]. To address the barriers to access 
and improve the quality of child mental health services 
in low-resource settings of Pakistan, the National Minis-
try of Health is implementing mhGAP through primary 
health care platforms through task-shifting [11, 12]. The 
sub-district of Gujar Khan is one of the pilot sites for the 
implementation of mhGAP-IG in rural Pakistan. Pres-
ently, Gujar Khan has only one public special education 
institution, which is underfunded, oversubscribed, and 
inaccessible to most children with developmental disor-
ders in need of healthcare, educational, and rehabilitative 

Conclusions: Technology can be used to train non‑specialist family volunteers in delivering evidence‑based inter‑
vention at scale with fidelity in low‑resource settings of Pakistan. However, cultural and gender norms should be 
considered while involving females as volunteer lay health workers for the implementation of mental health programs 
in low‑resource settings.

Keywords: Developmental disorders, WHO mhGAP, Technology‑assisted task‑shifting, Family volunteers, Low‑
resource settings
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services. The nearest specialist mental health care facil-
ity is the Institute of Psychiatry, Rawalpindi, 40 km away. 
Previous studies conducted in Gujar Khan using the Ten 
Questions Screen (TQS) identified 34.2% of children as 
having developmental difficulties [13]. Furthermore, the 
lack of awareness about childhood developmental disor-
ders in family and carers and the stigma associated with 
such conditions were identified as barriers that hamper 
access to care and increase the burden of caregiving for 
parents of children with developmental disorders [14]. 
Our earlier work in the same study settings has estab-
lished that community-based female family volunteers 
can deliver evidence-based mental health care in com-
munity settings to bridge the mental health treatment 
gap [15–17].

Previously, we had converted the mhGAP guidelines 
into training videos for caregivers of children with devel-
opmental disorders and hosted them on a tablet device 
[18]. We trained non-specialist female family volunteers 
to deliver this technology-assisted parent skills training 
and pilot tested the intervention with 70 families with 
children with developmental disorders. This model of 
service delivery was found to be acceptable, feasible, and 
resulted in improving child outcomes [18]. Based upon 
these preliminary findings, we scaled up the program and 
evaluated its implementation to explore how technology-
assisted task sharing at scale impacts training, fidelity, 
reach, and adoption [19]. We also explored the facilita-
tors and barriers for scaling up technology-assisted, 
task-sharing interventions in low-resource rural settings 
[10]. Our specific research questions were (a) Can fam-
ily volunteers be trained using technology to deliver par-
ent skills training program at scale with fidelity? and (b) 

What is the acceptability, feasibility, appropriateness, and 
reach of technology-assisted, family volunteers delivered 
parent skills training intervention in rural community 
settings of Pakistan?

Methods
Study design
Our evaluation was part of a cluster Randomized Con-
trolled Trial (cRCT) of the technology-assisted parent 
skills training intervention to improve clinical outcomes 
in children with developmental disorders [19]. The trial 
findings have been published elsewhere [10]. The evalu-
ation used a mixed-methods design in the intervention 
arm of the trial. Quantitative data on implementation 
outcomes was collected using structured, validated meas-
ures [20] at 6 months post-program implementation. 
We explored participants’ perceptions about the accept-
ability, feasibility, appropriateness, and reach of the pro-
gram and conducted qualitative in-depth interviews with 
program trainers, provider, and consumers at 6-months 
post-program implementation.

Implementation evaluation frameworks
Our implementation evaluation was informed by Proc-
tor and colleagues’ [21] and the RE-AIM framework 
[22]. According to Proctor and colleagues, evidence-
based mental health interventions are implemented 
through strategies at different levels (organizations, pro-
viders, consumers), whose impact is interactive with 
implementation, service, and client outcomes (Fig.  1). 
This evaluative implementation science framework 
clearly articulates the significance of measuring imple-
mentation outcomes (such as acceptability, adoption, 

Fig. 1 Conceptual model of implementation evaluation of technology‑assisted parent skills training program delivered through “family volunteers” 
(adapted from Proctor et al. (2009) [13]



Page 4 of 17Hamdani et al. Implementation Science Communications            (2022) 3:99 

appropriateness, feasibility, fidelity, implementation cost, 
penetration, and sustainability), apart from service and 
client outcomes, which are usually influenced by these 
implementation outcomes. To complement the findings 
of Proctor and colleagues’ framework, we used the RE-
AIM framework, which is another evaluative implemen-
tation science framework that is designed to evaluate the 
impact of public health interventions in real-world set-
tings. It focuses on key program elements including its 
reach, effectiveness, and adoption. As the current study 
aimed to evaluate the implementation of technology-
assisted, family volunteers delivered parent skills training 
at different levels, Proctor and colleagues and RE-AIM 
frameworks were considered more appropriate to use 
(instead of other implementation science process models 
and determinants frameworks [23]).

We measured the implementation outcomes and cal-
culated Reach, Effectiveness, Adoption, Implementation, 
and Maintenance (RE-AIM) indices [24] at three levels: 
organization (including program trainers), family vol-
unteers (hereafter, provider), and caregivers (hereafter, 
consumer). The detail on the definition of implementa-
tion outcomes and the way they have been measured in 
the preset study is given in Table 1. The findings on the 
Effectiveness dimension of RE-AIM, measured using a 
cluster randomized controlled, are published elsewhere 
[10]. As the implementation data in the present study 
was collected at 6 months post-program implementation, 
the Maintenance dimension of the RE-AIM framework 
(focuses to evaluate the long-term impact of the program 
on clinical outcomes) was not explored.

Study settings
The program was delivered in 15 rural Union Coun-
cils (UCs) of the sub-district Gujar Khan. A UC is the 
smallest administrative unit within a sub-district and 
has a Basic Health Unit (BHU) that provides health 
care to the local population. Each BHU is staffed by a 
medical doctor, a dispenser, 15–20 Lady Health Work-
ers (LHWs) working under the supervision of a lady 
health supervisor, a lady health visitor, and a vaccina-
tor. LHWs are trained to provide preventive maternal 
and child health care and education in the community. 
Each LHW is responsible for about 100 households in 
her village.

Identification of children with developmental disorders
In the present study, children with developmental dis-
orders were identified with the help of LHWs, in two 
phases. Firstly, the research team along with LHWs 
conducted a door-to-door survey and screened all chil-
dren, aged 2–12 years in the LHW’s catchment area for 
developmental disorders using Ten Questions Screen 
(TQS). Secondly, children who screened positive were 
assessed by a trained clinical psychologist following 
the clinical assessment guidelines (history and clinical 
examination) outlined in the mhGAP-IG [4]. A written 
informed consent was obtained from all the study par-
ticipants before their participation in the study. Where 
a participant was unable to write, a thumbprint was 
placed in lieu of a signature.

Table 1 Implementation outcomes and their description

a Description of RE-AIM indices (Holtrop et al. [24])

Implementation 
outcome 
measure

Description

Fidelity Fidelity is the competency of program trainers and providers to deliver the parent skills training program in the manner in which it 
was intended to be delivered.

Acceptability Acceptability is the perception of program trainers, providers, and consumers that the program (content, mode of delivery, and 
delivery agent) was relevant, suitable, and satisfactory.

Feasibility Feasibility is the ease of access to parent skills training program resources, participation in the training sessions, and adoption of 
program strategies by providers and consumers.

Appropriateness Appropriateness is the perception of “program trainers, providers, and consumers” that the program is useful for its state purpose.

Reacha Reach is the proportion of the caregivers who received the parent skills training program delivered by family volunteers.

Effectivenessa Effectiveness is the impact of parent skills training program on child and caregivers’ clinical outcomes including child’s functioning, 
socio‑emotional development, and caregivers’ quality of life

Adoptiona Adoption is the proportion of participants (both provider and consumers) who agreed to (i) participate and continue to implement 
the parent skills training program and (ii) promote/disseminate the program to other families of their community.

Implementationa Implementation is the extent to which the parent skills training program was delivered consistently with fidelity by the providers 
and the cost of the program implementation.

Maintenancea Maintenance is the long‑term treatment effect of the parent skills training program on both caregivers and children (such as 2 
years after the implementation of the parent skills training program)
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Identification of family volunteers
The family volunteers were family members or par-
ents or caregivers of children with developmental 
disorders. They had at least eight grades of formal 
education and were voluntarily willing to be trained 
and supervised to deliver the intervention to 4–5 fam-
ilies in their villages for at least 6 months. The fam-
ily volunteers were identified during the door-to-door 
screening survey. A written informed consent from 
each family volunteer was obtained before their par-
ticipation in the study.

Study participants
In addition to the family volunteers, the study partici-
pants for the implementation evaluation were program 
organizers and caregivers of children with developmen-
tal disorders.

Program organizers (hereafter, referred to organizers 
in the manuscript) were master trainers who had post-
graduate education and specialized training in child 
mental health as well as program trainers who were 
graduates with master’s degrees in psychology or social 
sciences and had at least 1 year of experience of deliv-
ering psychological interventions in the study settings. 
They were trained in parent skills training program by 
master trainers and cascaded down the training to the 
providers using tablet-based tool.

Consumers of the intervention (caregivers of children 
with developmental disorders, residing in the study 
sub-district for the duration of the study).

Intervention—technology‑assisted, 
non‑specialist‑delivered parent skills training program
We adapted the content and delivery of the mhGAP-IG 
parent skills training guidelines to suit delivery by non-
specialist volunteers in low-resource rural Pakistan.

Cultural adaptation of program content
The adapted program consists of 9-weekly group ses-
sions and aims to train caregivers to promote commu-
nication, socioemotional development, and adaptive 
behaviors and manage co-morbid conditions and motor 
difficulties in their children. It also highlights the signif-
icance of caregivers’ self-care and teaches coping skills 
to caregivers to improve their own psychological well-
being. A complete description of technology-assisted 
family volunteers delivered parent skills training pro-
gram is mentioned elsewhere [10].

Delivery of the program
We converted the adapted program into an applica-
tion consisting of training videos hosted on an Android 

tablet device. To help caregivers learn from the lived 
experiences of families of children with developmen-
tal disorders, the key program messages and strategies 
were converted into real-life narratives of three children 
with developmental disorders and their caregivers and 
family members. The narrative script is simple, interac-
tive, and allows intervention providers and caregivers to 
discuss each scenario in the context of their own lives 
and develop individualized management plans for their 
children. To address the challenge of limited internet 
access in rural areas of Pakistan, we hosted the interven-
tion videos on the tablet to make them accessible offline. 
The intervention resources are freely available in Urdu 
(the national language of Pakistan) using the following 
web link: https:// fansf orkids. org/.

Training and supervision of providers
We followed a cascade model of training and supervi-
sion [25] (Fig.  2). A master trainer trained 10 trainers 
who cascaded down the training to 80 potential provid-
ers, using a tablet-based training application. Each trainer 
was assigned a case load of 6–8 providers for training and 
supervision. Each trainer trained providers of the program 
in 9 weekly group sessions of the parent skills training pro-
gram, followed by a competency rating of the providers by 
a master trainer on ENhancing Assessment of Common 
Therapeutic (ENACT) during practice sessions.

Outcome measures
The data on implementation variables was collected dur-
ing the program implementation and at 6 months post-
program implementation at three implementation levels: 
organization, providers, and consumer (Table 2).

Quantitative measures and analysis
Measuring fidelity of the program using ENhancing 
Assessment of Common Therapeutic (ENACT) tool
We evaluated the fidelity of the program delivery by non-
specialist providers by live rating a random sample of 
20% sessions delivered by each “provider” on the ENACT 
tool [26], adapted for the parent skills training program. 
The ENACT is an observational rating scale intended to 
be used when observing a trainee interact with a real or 
standardized (mock) patient. It consists of 18 items, rated 
on a three-tiered response system. A score of 1 means 
needs improvement, 2 means done partially, and 3 means 
done well. A mean score of 2 on each domain of ENACT 
is required to fulfill the fidelity criteria for the program 
delivery. The tool has been extensively used previously to 
measure the common factors competence among non-
specialist providers delivering mental health services in 
low-resource settings [27].

https://fansforkids.org/
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Adaptation of ENACT for parent skills training Gen-
eral adaptations were made to the tool such as the use 
of words “parents/caregivers” and “family volunteers” 
instead of using “clients” and “clinician.” In the adapted 
ENACT, 8 items were added to reflect the essential 
therapeutic skills required to deliver the technology-
assisted parent skills training program in a group set-
ting. Domains of ENACT (n = 7) that were specific for 
one-on-one therapy sessions were excluded in consul-
tation with the developer of ENACT. The final adapted 

ENACT for parent skills training consisted of a 20-item 
tool and incorporated a four-tiered response system. A 
mean score of 2.5 on each domain of adapted ENACT 
was required to fulfill the fidelity criteria for the program 
delivery (see supplementary material).

Intervention monitoring data
Apart from collecting data on the fidelity of interven-
tion delivery by non-specialists, we also collected 

Fig. 2 Cascaded model of training and supervision of program trainers and family volunteers (adapted from Murray et al. 2011). Note: master 
trainer (UH), program 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 program and cascade the training to 4–5 
families in their villages)

Table 2 Implementation constructs and data collection time points

Organization = program trainers; providers = family volunteers and consumers = caregivers of children with developmental disorders
a Effectiveness findings are published elsewhere (see Hamdani et al. [10])

Implementation 
outcome/construct

Organization Providers Consumers During program implementation After 6 months 
of program 
implementation

Feasibility ✓ ✓ ✓ – Quantitatively/qualitatively

Acceptability ✓ ✓ ✓ – Quantitatively/qualitatively

Appropriateness ✓ ✓ ✓ – Quantitatively/qualitatively

Reach ✓ ✓ ✓ Quantitatively/qualitatively Quantitatively

Effectivenessa – – ✓ – Quantitatively

Adoption – ✓ ✓ – Quantitatively

Implementation (fidelity) – ✓ – Quantitatively –
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data on intervention dosage and analyzed notes of the 
supervision meetings.

Implementation outcome measures
We used the Applied Mental Health Research Dissemi-
nation and Implementation measurements (AMHR 
D&I) [20] to measure the implementation outcomes 
at the organization, provider, and consumer levels. 
These tools have been validated to measure the imple-
mentation outcomes including feasibility, acceptabil-
ity, appropriateness, adoption, and penetration of the 
mental health programs in low- and middle-income 
countries [20]. We translated and adapted the tools 
following the standard procedure (forward and back 
translation of tool, conducting cognitive interviews 
and piloting of the tool and blind back translation) for 
translation and adaptation of the mental health instru-
ments for trans-cultural research [28].

Adaptation of AMHR D&I measures for parent skills 
training program 
General adaptations: The general adaptations to the 
AMHR D&I measures included the change of the pro-
gram’s name, replacing the word “provider” with “family 
volunteers” and “mental health services” to “services for 
caregivers of children with developmental disorders.” As 
the parent skills training program targets the whole fam-
ily and has been designed for children of both genders 
with developmental disorders and their caregivers, the 
items exploring the appropriateness of the program from 
a gender perspective such as does program fit with the 
male/female culture in your country? were removed from 
all three versions (consumer provider, and organization). 
The reach sub-scale assesses the reach of mental health 
services/programs to underprivileged groups, males/
females, orphan children, and people in the military 
office. All such items related to the reach of the program 
to male/female and military personnel were excluded 
as these items were contextually and conceptually not 
relevant.

Specific adaptations At the provider’s level, the inter-
vention-specific examples such as the delivery of the pro-
gram, monitoring of the child’s progress using tablets, 
and participation in monthly supervision meetings were 
included. In the current study, the providers became 
family volunteers due to altruism and because of their 
intrinsic needs of helping their community members or 
helping their own extended family members (baradari) 
to improve their health outcomes. As all-female family 
volunteers were delivering the intervention voluntarily, 
neither any official contract was issued to them by the 
implementation organization nor they were employed 
somewhere else during their participation in the study 
(80% were not currently employed at the time of enroll-
ment); therefore, the whole domain of “individual pro-
fessionalism” that was designed to evaluate (1) how does 
their current role, being the providers of mental health 
program, and help community health providers feel suc-
cessful in their job; (2) allow them to have job stability; 
(3) is aligned with their professional goals; and (4) cre-
ate more opportunities for their career advancement, was 
excluded in an adapted version of the tool; each item is 
scored on a 4-point scale ranging from 0 not at all to 3 
a lot, with an additional category for do not know/not 
applicable. We calculated Cronbach’s alpha for each 
domain of adapted tools to assess the reliability. The val-
ues of Cronbach’s alpha ranged from 0.70 to 0.90, except 
for the domain of “reach” (α = 0.30).

Quantitative analysis The quantitative data was ana-
lyzed using descriptive analysis. To compare the imple-
mentation variables across three levels of participants 
(organization, providers, and consumers), the mean dif-
ferences in each domain of AMHR D&I measures were 
calculated.

Qualitative measures and analysis
We conducted 30 in-depth interviews with six groups 
of participants (see Table  3 for categories of partici-
pants) at 6 months post-program implementation using 

Table 3 Sample matrix for in‑depth qualitative interviews (N = 30)

Categories of participants N = 30

Providers who completed the parent skills training program and delivered the intervention to caregivers 5

Providers who completed the parent skills training program but did not deliver the intervention to caregivers 5

Providers who did not complete the training in the parent skills training program 5

Consumers who completed the training in parent skills training intervention 5

Consumers who did not complete the parent skills training intervention 5

Organizers (trainers) of parent skills training program who trained providers in the parent skills training intervention 5
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a semi-structured interview guide. The respondents were 
selected purposively depending upon their willingness 
and availability. The average duration of each interview 
was 55 min (± 9.5). All interviews were audio recorded 
and transcribed verbatim.

Qualitative analysis
The data were analyzed using the framework analysis 
[29]. In the first step, the transcriptions of interviews 
were read again and again for familiarization, identifi-
cation of any data (thoughts, feelings, and impressions) 
that seemed of potential interest and significant for our 
research question, and to generate codes. After gen-
erating the initial coding of few transcriptions using an 
inductive approach, an analytical framework around a 
priori categories of interest (acceptability, feasibility of 
the program) was developed to index the data from the 
coded transcriptions. After indexing the data of all tran-
scriptions, the research team summarized the indexed 
data for each category and organized it in a chart form. 
Finally, mapping and interpretation of the data were 
done to describe each category, identify any common-
alities and differences between the data (across the dif-
ferent groups of participants), and map the connections 
between categories to explore causality (if there was any).

Results
The case study has been reported following the Standards 
for Reporting Implementation Studies (StaRI) checklist 
[30] (please see additional file).

Parent volunteer (provider) participation 
and characteristics
Out of 62 trained providers, 36 delivered the program 
to caregivers in local villages. Twenty-six providers were 
not able to deliver the program due to health problems (n 
= 7), competing family commitments (n = 7), having to 
work (n = 6), or not achieving competency (n = 6).

The mean age of the 36 participating providers was 35 
(± 4.38) years. For 61% of the providers, education level 
was 10 years (Table  4). All 36 providers were females 
(95% mothers and 5% paternal aunts). Eighty-one percent 
of them were not currently employed, and 70% were liv-
ing in the nuclear family system.

Parent (consumer) participation and characteristics
Out of 326 potential parent-child dyads in 15 Union 
Council, 270 parents of children with development dis-
orders who met the eligibility criteria were enrolled in 
the study (see Fig. 3for the eligibility criteria and flow of 
the participants through the study). Out of 270 caregivers 
enrolled, 85% (230/270) of the trial participants attended 
6 sessions (± 1), and only 166 caregivers participated 
in the implementation evaluation. The mean age of the 
consumers was 35 (± 7.6) years. Half of the consumers 
had less than 5 years of education or no education (50%, 
83/166).

Provider delivery of the program
A total of 504 sessions of the program were delivered 
by 36 providers in 79 groups within the duration of 6 
months. The average group size was 6 (range from 5 to 7). 
Eighty-five percent (230 /270) of the consumers attended 
6 sessions (range from 5 to 7). The average duration of a 
group session was 102 min (± 15). The average group size 
was 6 (range from 3 to 7).

Cascading supervision sessions with providers
Over the period of 6 months, 10 program trainers organ-
ized 30 group supervision meetings of providers. The 
average attendance in the group supervision was 75%. 
In turn, providers conducted 178 group supervision ses-
sions with consumers after initial training of 9 sessions. 
The attendance in these supervision sessions was 73%.

Table 4 Demographic details of participants who provided quantitative data

Variables Consumers (n = 166) Providers (n = 36) Organization (n = 14)

Age (mean, SD), years 35 (±7.6) 35 (±4.38) 25.5 (±1.8)

Education

 Uneducated 44 (26.5%) – –

 Primary—grade 5 39 (23.5%) 6 (17%) –

 Middle—grade 8 17 (10.2%) 4 (11%) –

 Matriculate—grade 10 35 (21.1%) 22 (61%) –

 College and university—grades 11–16 31 (18.6%) 4 (11%) 14 (100%)

Number of sessions attended (mean, SD) – 9 (0.00) –

Number of sessions delivered (mean, SD) – 7.60 (±2.31) –
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Fidelity of the program
To assess the fidelity of the program, 20% of the ses-
sions (103/504) spread over 36 providers were rated at 
three time points (between program sessions 1–3, 4–6, 
and 7–9). Cronbach’s alpha reliability of the adapted 
version of ENACT for all three-time points ranged 
between 0.70 and 0.93. The intervention sessions were 
delivered with good fidelity as all providers scored on 
an average of 2.5 or more (mean [SD], 2.97 ± 0.21) out 
of 4 on all items of the adapted ENACT at the three 
time points.

The primary clinical outcome of interest was change 
in the child’s functioning at 6 months post-interven-
tion implementation. The results of the overall trial 
have been published elsewhere [10].

Acceptability, feasibility, appropriateness, and reach 
of the program at scale
The data on implementation outcomes was collected 
from 166 consumers, 36 providers, and 14 members of 
the program team including program trainers (Table 5).

Acceptability of the program
Caregivers (n = 166) indicated that the program was 
highly acceptable to them (mean scores of acceptability 
domain, 39.49 ± 5.92). They reported high satisfaction on 
receiving the program training from a “family volunteer” 
(item response a lot 2.77 ± 0.47) as she was perceived 
to be someone who listens, understands, and addresses 
their questions or concerns about their child and pro-
gram (2.74 ± 0.49) and takes interest in their concerns 

Fig. 3 Flow of participants through the study



Page 10 of 17Hamdani et al. Implementation Science Communications            (2022) 3:99 

and problems (2.75 ± 0.49). Family volunteers were able 
to earn the trust of the caregivers of children with devel-
opmental disorders (2.77 ± 0.46) as she was perceived as 
qualified enough to deliver the program (2.77 ± 0.45).

The program was perceived as highly acceptable by the 
providers (n = 36) (mean scores of acceptability domain, 
34.2 ± 3.01). They not only liked the program materi-
als (3.90 ± 0.31), but they also felt good while delivering 
the program to the families (3.70 ± 0.67). They felt the 
program was an appropriate intervention (3.90 ± 0.31); 
moreover, the skills they learnt while delivering the pro-
gram were perceived to be useful for the families (3.90 
± 0.31). They were also satisfied with the amount of the 
training (3.90 ± 0.31) and supervision (3.60 ± 0.51) they 
received by the program trainers.

The program acceptability at the organization level 
was very high (17.79 ± 2.45). The organizers felt that the 
delivery of the program was a source of contentment for 
the program team and trainers. It was not only helpful 
and beneficial for the reputation of the organization, but 
it could also create more opportunities of service delivery 
for the organization.

Feasibility of the program
The caregivers perceived that participating in the par-
ent skills training program was feasible for them (31.29 
± 4.76). However, they reported challenges in taking 
time out of their daily routine to attend weekly training 
sessions (1.86 ± 0.90): in managing household respon-
sibilities, in implementing program strategies at home 
by themselves (2.15 ± 0.82), and in finding childcare for 

their other children during the time they were attending 
the session (2.09 ± 1.03). Caregivers reported that com-
munity members did talk negative about the families 
seeking program services for their children (1.80 ± 0.75).

The program was very feasible for providers to deliver 
(domain score 49.7 ± 5.73). The item-wise analysis 
showed that they felt skilled enough to deliver the pro-
gram (3.80 ± 0.422) and had appropriate time to imple-
ment all the activities of the program (3.40 ± 0.84) 
including organizing group, providing training and peer 
supervision to caregivers in their villages and continu-
ously monitoring child’s progress during program imple-
mentation. Although providers in the current study were 
delivering services on volunteer basis and they were only 
given a tablet device (an intervention delivery aid) for 
the duration of the program; being enrolled in the pro-
gram as community workers positively contributed to 
enhance their skills and confidence. This finding is con-
sistent with the results of previous studies on evaluating 
the social impact of doing community work on com-
munity healthcare workers in Pakistan. Studies show 
that even with the minimalistic stipend of rupees 2500 
(PKR), the program had a positive impact on their well-
being and contributed to women empowerment, per-
haps by increasing their access to healthcare resources, 
enhancing their decision-making skills, and opening 
employment opportunities [31].

The program trainers perceived that implementing the 
parent skills training program was feasible for the organi-
zation (42.29 ± 5.44). According to them, the organiza-
tion had sufficient resources including a sufficient pool 

Table 5 Descriptive statistics of AMHR D&I* measures (at consumer, provider, and organizer levels)

*AMHR D&I Applied Mental Health Research Dissemination and Implementation

Scale No. of items M (SD) Observed range Possible range on 
instrument

α

Consumer’s level (n = 166)

 Acceptability 15 39.49 (5.92) 15–45 0–45 0.91

 Feasibility 13 31.29 (4.76) 13–38 0–39 0.76

 Appropriateness 10 24.62 (4.17) 9–30 0–30 0.82

 Reach 4 6.99 (1.98) 3–12 0–12 0.37

Provider’s level (n = 36)

 Acceptability 9 34.2 (3.01) 18–34 9–36 0.89

 Feasibility 15 49.7 (5.73) 26–45 15–60 0.95

 Appropriateness 9 31.8 (4.62) 14–33 9–36 0.85

 Reach 4 10.6 (2.01) 4–11 4–16 0.75

Organizer’s level (n = 14)

 Acceptability 5 17.79 (2.45) 12–20 5–20 0.87

 Feasibility 12 42.29 (5.44) 30–48 12–48 0.90

 Appropriateness 10 36.43 (4.16) 26–40 10–40 0.88

 Reach 4 11.07 (2.84) 6–15 4–16 0.77
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of trainers (3.86 ± 0.53), sufficient finances (2.75 ± 0.75), 
an adequate transportation system (3.57 ± 0.75), and the 
necessary equipment (3.86 ± 0.36) to train non-special-
ists and implement the program in the study settings. 
Moreover, program trainers also mentioned that they 
received adequate administrative support (3.62 ± 0.65) 
and clinical supervision (3.77 ± 0.43) to provide supervi-
sion and support to the providers.

Appropriateness of the program
As the intervention content was adapted into a train-
ing application with “real-life” narratives [18] both the 
consumers and providers rated the program as highly 
appropriate and in keeping with the local traditions and 
cultural values (the mean score of consumers on the 
appropriateness domain was 24.62 ± 4.17 and 31.8 ± 
4.62 for providers). The consumers perceived that the 
program was a good way to address their and their child’s 
problems (2.43 ± 0.71). The program strategies they 
learned helped them to deal with their worries (2.46 ± 
0.63) and solve their problems related to their children 
(2.49 ± 0.78). The consumers agreed that these strategies 
would also be useful to other caregivers of their commu-
nity who have similar problems (2.43 ± 0.66). However, 
attending group training sessions would be inconvenient 
for these caregivers due to their household responsibili-
ties (1.72 ± 0.89).

Providers reported that they were satisfied with their 
role as a provider of the program, and they will keep 
implementing the program to the families (3.50 ± 0.85) 
in their villages under the supervision of the trainers 
(3.20 ± 1.1). They appreciated the idea of implementing 
the program through non-specialist, family volunteers; 
however, difficulties in seeking permission from their own 
family to deliver program in the community and compet-
ing demands on time due to household responsibilities 
were identified as potential barriers to continue to imple-
ment the program through family volunteers. Previous 
studies conducted in Pakistan on exploring the factors 
affecting the work experience of community health work-
ers in rural settings of Pakistan show that providing door-
to-door healthcare services in the community settings, 
especially paying visits to the houses of “non-kin” [32] is 
not considered prestigious [33–35], and because of this, 
they face disapproval from the community [35]. They also 
face family pressure in connection with their work often 
due to a common misconception that because of their 
work, family reputation is at-risk [33]. Thus, ensuring the 
involvement of family members, particularly effectively 
taking male family members on board, becomes impera-
tive to increase family support, ensure women’s safety 
while field visits, and increase the appropriateness of the 
“role of provider” overall.

The program trainers perceived that the program was 
highly appropriate to the needs and cultural values of the 
consumers (mean scores of the domain, 36.43 ± 4.16). 
According to the program trainers, as the program con-
tent was designed to meet the needs of the consumers, 
it was likely to be useful to manage the problems of chil-
dren with developmental disorders and their caregivers. 
They perceived that the delivery of the program to the 
families of children with developmental disorders in the 
study area was aligned with the core values and goals of 
their organization and implementing this program was a 
priority for leaders at their organization.

Reach of the program
Both the program trainers and providers perceived that 
the reach of the program was high (mean scores of reach 
domain for program trainers and providers were 11.07 
± 2.84 and 10.6 ± 2.01, respectively). The item level 
analysis indicated that according to the providers, the 
community members were fully aware that the program 
was being delivered in the community by the family vol-
unteers (3.50 ± 0.70). They also perceived that all those 
caregivers in their community who might be in need of a 
parent skills training program, specifically parents from 
low socio-economic status, would still find this program 
useful and attend the training (2.40 ± 0.69). However, 
according to the consumers the reach of the program was 
comparatively low (6.99 ± 1.98).

We also calculated the reach of the program using RE-
AIM indices. We successfully established 36 potentially 
self-sustaining village-based “family networks” led by 
36 trained providers working under the supervision of 
trainers from the local nongovernmental organization. 
The target population for the program was 270 caregiv-
ers and their children who met the eligibility criteria and 
were enrolled in the program. Out of 270 participants, 
85% (230/270) of the population received the program 
training by 36 providers using the technology platform. 
Although the reach of the program during the implemen-
tation phase was high (might be due to program accepta-
bility), however, various barriers, such as family pressure 
and restricted women’s mobility in the rural settings of 
Pakistan, can inhibit the scale-up implementation of the 
program.

Qualitative findings
Most of the respondents in the qualitative study 
reported that the program content addressed the prob-
lems of children with developmental disorders and car-
egivers’ concerns that they faced in taking care of their 
child (see Table 6 for themes and relevant quotes). The 
use of a training application hosted on the tablet was 
appreciated by the respondents. The participants also 
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Table 6 Findings of qualitative interviews

Objectives Themes Quote (source)

Acceptability to consumers Increase in knowledge We learnt how to deal with children and (particularly) their 
behavioral issues. We also came to know about why do they 
(children with developmental disorders) (mis)behave; it was 
very nice to learn about this program because we did not 
know about these simple but helpful strategies that we know 
now. (Consumer)

Trustable relationship with the provider We find it easy to talk to her (provider) and discuss our 
challenges (of implementing program strategies) with her 
during the sessions. She patiently listens to our other (family) 
problems that are not related to the child (and program) and 
shows interest; we feel good after sharing our problems with 
her. (Consumer)

Acceptability to providers Acceptance from family and community My family has supported me when I shared with them that 
trainers will come to my place (to do the trainings of other 
family volunteers). My husband fully supported me (and 
generously offered) that the mothers of other children who 
have problem can come to our house for participating in the 
program. (Family volunteer, who completed the training 
and delivered the program)

Facilitated learning through the use of training videos Use of tablet and videos is a good way when mothers cannot 
understand explanation of the trainer, they can understand 
it in a better way through training videos. (Family volunteer, 
who completed the training and delivered the program)

Group sessions—created a sense of shared experience We learned from experiences of each other and realized that 
we were always feeling alone (in this problem) but there are 
others who have similar problem with their children. There 
were many mothers in our group with different problems of 
their children and we came to know about their problems also. 
(Family volunteer, who completed the training but did not 
deliver the program)

Feasibility to consumers Household responsibilities as a barrier We all have household and community responsibilities such 
as working in the fields, taking care of animals and fetching 
water; if one has a child with special needs which demands 
special attention then it sometimes become too much for one 
to handle. (Consumer)

Feasibility to provider Timing and duration of group sessions Most mothers were very co-operative. They came to my place 
on-time and attended the training sessions attentively. If 
someone had to go back to home for some urgent work, we 
would catch-up at a later time. It was also a good learning 
experience for all the mothers in my village. (Family volunteer)

Cooperation from caregivers It was easy for people who were educated (to understand the 
content of program) but it was difficult for the people who 
were illiterate to understand (the content of program). After 
completing the training session using videos and explanation 
from the trainer, the content was easily understood by the 
illiterate mothers as well. (Family volunteer, who completed 
training and delivered the program)

Appropriateness to consumers Cultural relevance of intervention content In our village we do the same. We have Charpoy (Cot) where 
we all sit together, get sun bath, some children play with toy 
cars and others ride the cycles around. So, whatever shown 
in the video was similar to surroundings of our village. It was 
very much similar… It was not about city environment. It was 
mostly about village and our children. (Consumer)

Appropriateness to provider Relevance of intervention strategies with problems of 
children

The problems that were showed through video by tablet were 
very much similar to the problems of children in our village 
and most of the people could relate to the problems. It includes 
speech problems, like some children also have difficulty in 
moving around, difficulty in changing position at bed. (Family 
volunteer, who completed the training and delivered the 
program)
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mentioned that program illustrations (personas, sce-
narios, and sittings) were quite reflective of their sur-
rounding environment, people, and cultural norms and 
helped them to effectively learn program strategies. The 
qualitative data analysis indicated that family support 
from their own family was identified as an important 
factor in caregivers’ involvement with the program. 
However, the engagement of providers with the pro-
gram relied, in turn, on the support they received from 
their own family members in delivering the program. 
Moreover, the household responsibilities such as look-
ing after the children and domestic animals and work-
ing in the fields got in the participants’ way to attend the 
program sessions. For both the providers and consum-
ers, there was reliance on their own family members 
to cover other household responsibilities so that they 
had time to participate in the program sessions. Fam-
ily-related obligations have been frequently reported 
as one of the significant barriers in the participation of 
the task-sharing mental health interventions previously 
[36]. “Domestic work” has been identified as one of the 
major perceived barriers encountered by community 
healthcare workers in the delivery of services (Khan, 
2012). The continuation of their work depends on how 
well they manage their work and household responsi-
bilities. This is perhaps normatively in Pakistan; women 
are expected to perform household chores rather than 
involving in economic activities outside their homes 
[32]. Often community healthcare workers received 
support to perform household responsibilities by other 
women of their family, particularly in the joint family 
system, however, primary responsibility of their home, 
especially the responsibility of upbringing of their chil-
dren lies with them [33]. Therefore, giving due consid-
erations to the socio-cultural context in which female 
family volunteers operate is important for sustainable 
delivery of the program in community settings.

Both providers and consumers expressed their satisfac-
tion over the duration of the sessions and suggested to 
schedule the sessions a week apart so that consumers are 
able to attend the sessions conveniently. The respondents 
expressed their satisfaction on organizing the trainings 
at basic health units (located within their respective vil-
lages) or at the house of providers. Intervention delivery 
in village-based groups was regarded as an acceptable 
format of parent skills training by a number of respond-
ents. According to participants, sitting together as a 
group served as a learning platform for them in which 
they could share their problems with each other. The 
respondents expressed that having a session in a group 
helped them to validate and normalize their feelings 
about their child’s health condition; additionally, they 
helped to learn from each other through this experience.

Discussion
This case study describes the implementation evalua-
tion of a family volunteer-delivered, technology-assisted 
parent skills training program for children with devel-
opmental disorders in low-income rural communi-
ties. The results showed that technology can be used to 
train female family volunteers in the delivery of parent 
skills training program at scale with fidelity. The find-
ings of quantitative and qualitative analyses show that 
the program’s content, mode of delivery using technol-
ogy, and non-specialist family volunteers as the delivery 
agent were perceived to be highly acceptable, feasible, 
and appropriate to consumers, providers, and organ-
izers, and the technology-assisted program had a high 
reach according to them. The study also illustrated sev-
eral other important points about scaling up task-shifting 
interventions in low-resource settings. First, in addition 
to the tablet platform, adapting materials to make them 
engaging and readily identifiable as commonly encoun-
tered situations in the community was a key factor in 
the acceptability of the program. Second, measuring the 
competency at the end of the training was an essential 
step in assuring fidelity; nearly 10% of family volunteers 
entering the training could not be deployed to their com-
munities because they did not achieve the required level 
of skill.

While the technology-assisted training and delivery 
were feasible and well-accepted, other barriers—notably 
competing demands in their homes faced by the fam-
ily volunteers and the parents they worked with, plus 
community norms that potentially limited the ability of 
women to participate alone outside the home—reduced 
the reach of the program. The use of task-shifting 
approaches to deliver psychological interventions at a 
doorstep via community-based female healthcare work-
force has been frequently used previously and found to 
be an acceptable implementation strategy [15, 17, 37, 38]. 
However, numerous individuals, family, intra-household 
dynamics, and sociocultural challenges are faced by 
female lay healthcare workers that affect their participa-
tion in program delivery. Especially in more conservative 
and patriarchal communities, barriers faced by female 
healthcare workers include but are not limited to; lack of 
autonomy, adequate experience, and education; restric-
tions from in-laws and husbands to participate and 
deliver the program [39]; and lack of transport, gender 
dynamics (reluctance of family members to let females 
travel alone or at their own), and mental health stigma 
[40]. The lack of adequate training and support from 
mental health professionals is yet another obstacle faced 
by female healthcare workers in other similar settings [41, 
42]. Moreover, sociocultural norms have been reported 
as another most significant barrier to the provision of 
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mental health services using task-shifting approaches in 
low- and middle-income countries (LMICs) [36]. Much 
importance has been given to consider the cultural 
norms in the intervention design and delivery to increase 
the program’s acceptability. Future versions of the pro-
gram may need to address these factors, perhaps by 
involving additional family members or providing other 
support to the female volunteers such as providing mon-
etary rewards during program administration and ensur-
ing support of male family members. Finally, despite 
rating the program very positively, consumers reported 
difficulty carrying out what they had learned at home and 
required more supportive supervision to learn the strat-
egy and time to practice these strategies.

In the present study, we trained family volunteers to 
deliver parent skills training program to the caregivers 
of children with developmental disorders in their own 
villages. The findings of qualitative in-depth interviews 
showed that locally identified family volunteers were 
highly acceptable as delivery agents. According to the 
participants, family volunteers exhibited characteris-
tics of trustworthiness and altruism which contributed 
significantly to increase the program’s acceptability and 
made it appropriate for the targeted community/popu-
lation. In Pakistan, as in many other countries, women/
mothers are children’s main caretakers. Based on forma-
tive work [18] and to be consistent with social norms in 
Pakistan, we used females as volunteers to deliver the 
program. This was also consistent with the idea that 
peer-to-peer support can be most effective when the 
beneficiary sees the peer supporter as knowledgeable but 
also with similar gender [43]. Also, studies show that the 
use of culturally responsive interventions and effective 
engagement with local stakeholders positively contribute 
to the increase acceptance of the task-sharing programs 
[36]. Task-shifting has been frequently used as an effec-
tive implementation strategy to tackle the shortage of 
healthcare workforce, especially in low-resource settings, 
where there is a scarcity of mental health professionals 
[44, 45]. Delivery of trans-diagnostic, skills training inter-
ventions through non-specialist family facilitators is a 
widely accepted approach and has the potential to deliver 
psychosocial interventions in low-resource, fragile, and 
humanitarian settings [46].

However, one of the frequent concerns regarding the 
implementation of evidence-based practices by non-spe-
cialist at scale is the decrease in program fidelity and its 
effectiveness [7] due to the diverse mental health needs of 
the populations and challenges associated with maintain-
ing the quality of training and supervision of non-spe-
cialists at scale. Mobile-based devices and services have 
been frequently used previously for data collection, train-
ing, and delivery of healthcare services by community 

providers and are promising strategies to improve health-
care delivery in LMICs [47]. In the present study, we 
addressed these challenges by developing a tablet-based 
application for training and program implementation. 
This innovation is consistent with the current evidence 
that highlights the considerable potential of digital men-
tal health interventions to maintain high fidelity of the 
evidence-based programs at scale [44] and are reported 
to be as good as training by specialists [46]. The findings 
of qualitative analysis showed that the use of culturally 
appropriate avatars and real-life stories of three children 
with developmental disorders and their families helped 
providers and caregivers to gain a deeper understanding 
of the issues faced by children and learn strategies and 
skills to manage child’s conditions. This is consistent with 
the findings of previous studies in which digital mental 
health interventions were reported to be highly feasi-
ble and acceptable to not only promote but also to treat 
mental health problems in low-resource settings [48, 49]. 
Also, careful sensitization and adaptation of mHealth 
interventions according to socio and cultural factors can 
facilitate to achieve its intended positive outcome of the 
innovation [50]. The findings of our study are critical to 
the efforts of promoting the use of technology platforms 
and training non-specialists to bridge the treatment gap 
for mental health in low resource settings, globally.

A key hallmark of our study is the use of implementa-
tion science frameworks and valid and reliable imple-
mentation outcome measures alongside a clinical trial to 
measure the effectiveness of the intervention [51], which 
are often overlooked in implementation science stud-
ies [52, 53]. Furthermore, we translated and culturally 
adapted the implementation outcome measures follow-
ing the standard procedure recommended for transla-
tion and adaptation of the mental health instruments for 
trans-cultural research [54]. Although our study was not 
powered to assess the implementation effectiveness, we 
systematically collected the data on implementation out-
come measures at consumer, provider, and organization 
levels. The use of implementation science frameworks 
and mixed-methods study design to collect data helped 
us to identify critical insights that are imperative for the 
successful implementation of parent skills training pro-
gram in low-resource community settings of Pakistan. 
Our study highlighted that technology in the form of 
training videos can be a feasible and acceptable strategy 
to deliver mental health program with fidelity at scale in 
real-world settings.

The definitive randomized evaluation of interven-
tion effectiveness demonstrated that the program did 
not result in statistically significant improvement in 
the clinical outcomes of children when implemented at 
scale. This difference in the intervention impact from 
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the exploratory study [18] could be because of multiple 
reasons; in the definitive cRCT, we used trans-diagnostic 
eligibility criteria to enroll children with developmental 
disorders in the cRCT; as a result, children with a range 
of developmental disorders conditions including intel-
lectual disability, motor difficulties, speech and commu-
nication difficulties, and Down syndrome were included 
in the study. Although the effectiveness evaluation was 
powered to detect improvement in child’s functioning, 
the heterogeneous nature of the study sample might 
have led to inadequate power to evaluate a statistically 
significant improvement in children with different devel-
opmental conditions and severity. Moreover, a relatively 
short duration of the intervention (i.e., 6 months) might 
not have been adequate to improve clinical outcomes in 
children with complex and long-standing unmet devel-
opmental needs. The parent skills intervention resulted 
in improved quality of life of caregivers of children with 
developmental disorders [10]. However, we were not able 
to establish whether improved parental health-related 
quality of life translated into enhancing their compe-
tency to interact and engage with the child due to the 
high refusal rate to video record mother-child inter-
action. Moreover, the data from implementation out-
comes offered some important explanations about the 
difficulties that parents reported in using the skills at 
home and the barriers to participating in the full num-
ber of sessions, which might have created hindrances 
for caregivers to effectively learn the intervention strat-
egies and implement these with their children at home. 
As Ilozumba et al. identified that a number of contextual 
factors including household responsibilities, financial 
issues, transportation, availability of services, autonomy 
and family influence, and relationship between health-
care providers and participants play an important role in 
the adoption and adherence of technology-based inter-
ventions and to bring its desired positive change [55]. It 
highlights a need of providing more hands-on support to 
the caregivers to implement the intervention strategies in 
real-life settings, apart from training them in skills train-
ing program only.

While our study offers detailed insight into the fea-
sibility and acceptability of using technology-assisted 
task-shifting strategies to bridge the treatment gap for 
developmental disorders in low-resource settings, it has 
a number of limitations. Although we used psychomet-
rically strong implementation outcome measures, our 
study was not powered to evaluate the implementation 
effectiveness. The study was not designed and pow-
ered to evaluate the implementation outcomes (accept-
ability, feasibility, and appropriateness) as potential 
mediators to change clinical outcomes (change in car-
egivers’ quality of life) in caregivers. Moreover, the data 

on the implementation outcome was collected at only 
one time point. The data collection at multiple time 
points can help to explore whether the fidelity, accept-
ability, feasibility, and appropriateness of the program 
were sustained over time. In addition to that, the use 
of implementation science frameworks helped us to 
systematically plan and execute the implementation of 
parent skills training program in real-world settings 
and to unpack implementation processes at the organi-
zation, provider, and consumer levels which are often 
poorly understood and missing in a traditional rand-
omized evaluation.

Conclusions
Technology-enhanced training of volunteers has many 
positive features, but it needs to be deployed in a cul-
turally congruent way including understanding the way 
in which the volunteers’ participation potentially chal-
lenges their traditional roles in families and communi-
ties to improve program implementation and increase 
its reach. Moreover, context-specific evaluation of the 
program using implementation outcome measures and 
frameworks, embedded within the traditional RCTs 
could be beneficial to identify the priority challenges 
that need urgent mitigation before further scale up of 
the program in real-world settings. Such trials are war-
ranted to (a) compile and consolidate implementation 
data using validated implementation outcome measures 
that can be used or adapted for a variety of settings and 
implemented with a range of stakeholders, (b) evaluate 
the adoption and integration of evidence-based inter-
vention strategies in the healthcare system; (c) evaluate 
the impact of improved implementation on clinical out-
comes, and (d) measure the sustainability of such com-
munity-based initiatives over the period of time.
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