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Abstract 
Background: There are numerous barriers leading to a high unmet 
need for family planning and contraceptives (FP/C).  These include 
limited knowledge and information, poor access to quality services, 
structural inefficiencies in service provision and inadequately trained 
and supervised health professionals. Recently, social accountability 
programs have shown promising results in addressing barriers to 
accessing sexual and reproductive health services. As a highly 
complex participatory process with multiple and interrelated 
components, steps and actors, studying social accountability poses 
methodological challenges. The Community and Provider driven Social 
Accountability Intervention (CaPSAI) Project study protocol was 
developed to measure the impact of a social accountability 
intervention on contraceptive uptake and use and to understand the 
mechanisms and contextual factors that influence and generate these 
effects (with emphasis on health services actors and community 
members). 
Methods: CaPSAI Project is implementing a social accountability 
intervention where service users and providers assess the quality of 
local FP/C services and jointly identify ways to improve the delivery 
and quality of such services. In the project, a quasi-experimental study 
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utilizing an interrupted time series design with a control group is 
conducted in eight intervention and eight control facilities in each 
study country, which are Ghana and Tanzania. A cross-sectional 
survey of service users and health care providers is used to measure 
social accountability outcomes, and a cohort of women who are new 
users of FP/C is followed up after the completion of the intervention to 
measure contraceptive use and continuation. The process evaluation 
utilizes a range of methods and data sources to enable a fuller 
description of how the findings were produced. 
Conclusion: This complex study design could provide researchers and 
implementers with the means to better measure and understand the 
mechanisms and contextual factors that influence social 
accountability processes in reproductive health, adding important 
findings to the evidence base.

Keywords 
Protocol, social accountability, community monitoring, contraception, 
complex intervention

article can be found at the end of the article.
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Abbreviations
CaPSAI, Community and Provider driven Social Accountabil-
ity Intervention; CRF, case report form; CSC, community score 
cards; CSO, civil society organization; EDC, electronic data 
capture; FP/C – family planning/contraception; GEE, general-
ized estimating equation; GII, Ghana Integrity Initiative; IDI, 
in-depth interviews; IHI, Ifakara Health Institute; ITS-CG, inter-
rupted time series with a control group; MRC, Medical Research  
Council; NMRI, National Medical Research Institute; NON, 
non-participant observation; SRH/HRP, Department of Sexual 
and Reproductive Health, which includes the United Nation 
Development Program/United Nations Population Fund/United  
Nations Children’s Fund/WHO/World Bank Special Programme  
of Research, Development and Research Training Human Repro-
duction; SRH/SIS, Department of Sexual and Reproductive  
Health’s Statistics and Informatics Service; RMNCAH, repro-
ductive, maternal, newborn, child and adolescent health; 
RCT, randomized control trial; ToC, theory of change; WHO,  
World Health Organization.

Introduction
Many women who want to use family planning and contra-
ceptives (FP/C) are unable to access it and are at risk of unin-
tended pregnancy1. Limited knowledge and information  
about FP/C, poor access to quality services, poor quality of care 
and client-provider interaction, structural inefficiencies in service  
provision and untrained health professionals remain barri-
ers for those seeking services2. Interventions that change the 
attitude, norms, and behavior of both service users and pro-
viders, such as health communication, community group 
engagement, addressing provider bias and improving client-
provider interactions, have proven effective in addressing these  
barriers3,4.

These are interventions encompassed within social account-
ability processes, where a combination of activities aims 
to empower and educate clients to demand quality services 
and to support health services actors to recognize and act on  
citizens’ demands5. These activities include civic and health 
education, group priority-setting, joint problem identifica-
tion, and problem-solving. At the heart of these actions are 
efforts to change: 1) values, norms, and culture related to  

health-seeking; 2) attitudes and perceptions; and 3) resources 
and capacities of the health service. These actions change the 
behavior of service users and providers and, in turn, contribute 
to improvements in service availability, access, utilization and  
quality of services6. 

Not only do these processes have instrumental value but 
they also have intrinsic importance as well. Participation is 
central to a rights-based approach and to the provision of  
contraceptive services7–10. In recent years, a number of social 
accountability programs have shown promising results in the 
field of sexual and reproductive health3,11,12. Social accountability  
programs evaluated have been effective in: increasing service  
utilization; better service delivery; improved health provider  
responsiveness; increasing knowledge and information; gov-
ernance; and in health outcomes in broader reproductive, 
maternal, newborn, child and adolescent health (RMNCAH)  
(Table 1).

Rationale
Although there are some data supporting the implementa-
tion of social accountability programs for FP/C3,11,13, there  
remains little robust evidence documenting and demonstrating the 
effects of these changes as applied to FP/C service  delivery.

Table 1. Examples of reported outcomes from 
studies of social accountability in reproductive, 
maternal, newborn, child and adolescent health 
(RMNCAH).

Outcome area Reported specific outcomes
Service utilization Increased immunizations14 

Increased examinations14 
Improved access to services15 
Increased antenatal visits16 
Use of skilled birth attendants16

Service delivery Available medical equipment16,17 
Available supplies14,16,18 
Increased resources19 
Increased staffing17 
Improved infrastructure17 
Reduction in waiting time18

Service providers Less absenteeism16,18 
Improved morale19 
Improved training and 
supervision19 
More engaged provider-client 
interaction17

Knowledge and 
information

Safe sex/high risk behavior20,21

Governance Participation17 
Transparency17 
Community and decision-
making engagement17

Health outcomes Child weight16 
Maternal mortality ratio22

      Amendments from Version 1
Following receipt of the two reviewer reports, the authors have 
made minor updates to the manuscript. To avoid confusion, 
the authors reviewed the use of the terms social accountability 
intervention and process. Intervention now only refers to social 
accountability in the context of studies and process refers to 
social accountability processes generally. The authors added 
details regarding site selection, including how matching was 
done between intervention and control arms. Table 3 was 
updated to include the data gathering activity at the top of the 
table for clarity. For ease of locating the study instruments and 
forms, specific file names are referred to within the text.

Any further responses from the reviewers can be found at 
the end of the article
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Social accountability is a highly complex participatory proc-
ess with multiple and interrelated components, steps and actors 
and several simultaneous processes of behavior change that  
create methodological challenges for research23–25. The com-
plexity of the interventions and the range of interrelated out-
comes of interest create challenges for conceptualizing  
research and developing appropriate study designs23,26.

The Community and Provider driven Social Accountability  
(CaPSAI) Project builds on and contributes to a growing but 
limited body of work that aims to better understand how social  
accountability and participatory processes in the context of an  
FP/C program contribute to people enjoying the highest possi-
ble sexual and reproductive health and contribute to improved  
quality of care and contraceptive choice.

Theory of change
A theory of change (ToC) was developed for the CaPSAI 
Project (Figure 1) based on studies on social accountabil-
ity conducted by the Evidence Project13,25, the formative phase 
UPTAKE Project3,27 and the established literature in both  
FP/C programming and social accountability28–32. The ToC 
describes how a social accountability intervention is antici-
pated to address poor quality FP/C services that result in low 
client satisfaction and limited use and uptake of contraceptives.  
Engaging community members and health services actors in 
dialogues to discern challenges and developing action plans 
can lead to improvements in service quality, counseling, 
interpersonal care, staff capacity, and stock management.  
These, in turn, are expected to support full, free and informed 

choice and facilitate increased uptake and use of modern  
contraceptive methods.

The social accountability intervention is expected to create  
change by engaging group processes of health and civic education  
that raise awareness about health issues, service standards  
and local performance against them and then ways to engage 
to bring about change. At the individual level, the serv-
ice user or potential user gains knowledge and is empow-
ered to engage with the health system, both in terms of  
their own health seeking and their participation in community 
forums and in dialogues with authorities. Group engagement  
is interactive (e.g., prioritization, mapping) and supports social 
learning, creating a collective sense of shared (in)justice and 
can build confidence or assertiveness, which, in turn, can lead to 
more active collective engagement with providers, often through 
facilitated activities such as action planning and community  
monitoring of the agreed actions.

At the same time, these collective processes encourage health 
services actors to scrutinize themselves and alter their behav-
ior in line with community concerns33. Health systems actor 
response is critical for changes in the quality of service  
provision provided.

Study protocol
The CaPSAI Project has been registered at Australian New 
Zealand Clinical Trials Registry (ACTRN12619000378123, 
11/03/2019)34. The study was retrospectively registered follow-
ing its classification as a clinical trial as per the WHO definition,  

Figure 1. CaPSAI Project theory of change.
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which occurred during the continuing review of the protocol 
by the WHO ethics review committee a year after initial eth-
ics approval. WHO International Clinical Trial Registry Plat-
form (ICTRP) defines a clinical trial as any research study  
that prospectively assigns human participants or groups of 
humans to one or more health-related interventions to evaluate  
the effects on health outcomes.

Study objectives
As complex interventions, social accountability interventions  
have several interacting components where it is difficult to 
identify ‘the active ingredients’ producing effects, and a range 
of outcomes is possible24. The Medical Research Council’s  
(MRC) guidance on evaluating complex interventions recom-
mends evaluating outcomes alongside process25. To inform 
policy and practice, we need to know whether interventions 
‘worked’ or not, but also how they were implemented, their causal  
mechanisms and how effects differed from one context to another.

The CaPSAI Project examines both the impact and proc-
esses of a social accountability intervention in the context 
of FP/C programming. Specifically, it aims to measure the  
effect of the intervention on contraceptive uptake and use. 
It also aims to understand the mechanisms and contextual  
factors that influence and generate these effects.

Two objectives were identified:

1. To develop more responsive quantitative measures 
for social accountability as well as show the rela-
tionship between social accountability and uptake of  
contraceptives and use and other FP/C behaviors;

2. To describe and examine how social accountability  
interventions are implemented and operationalized with 
a focus on understanding behaviors, decision-making  
processes, and the barriers and facilitators of change, with 
a view to generalizability.

To capture changes in contraceptive uptake and use, two  
designs are used:

i. Contraceptive uptake. A quasi-experimental pre-test  
post-test study, using a facility audit in both interven-
tion and control facilities to determine the actual number 
of new users of contraception amongst women 15–49  
in study catchment areas.

ii. Contraceptive use. A cohort of women who are new 
users of contraception, using standardized interview 
questions across both intervention and control facili-
ties are tracked to measure changes in behaviors around  
contraceptive.

To measure the effects of the social accountability intervention, 
two additional designs were also used:

iii. Social accountability outcomes. An evaluation of 
the intermediary outcomes related to the social 
accountability intervention, using a questionnaire of  

psychometric scales among health care providers and 
service users in the intervention facilities only. We also 
assess the feasibility, acceptability, and validity of the  
instrument.

iv. Process evaluation. An evaluation of the implementation 
of the CaPSAI in intervention facilities, using predomi-
nantly qualitative methods and data sources to illumi-
nate the processes contained in the social accountability 
intervention and enabling a fuller description of how the  
findings were produced.

Study design and methods
1 The intervention
The study is implementing community and health provider  
driven social accountability interventions where service 
users and providers in each study country assess the qual-
ity of local FP/C services and jointly identify ways to improve  
the delivery and quality of such services. The CaPSAI interven-
tion builds on community scorecard (CSC), citizen voice and  
action and citizen hearing methodologies that have been  
implemented and evaluated by other organizations13,35,36. Eight 
common steps were distilled (Table 2) and the essential prin-
ciples of these steps were identified for adaptation to local con-
texts, emphasizing conceptual fidelity over standardization37,38.  
It is anticipated that this approach will allow for local adapta-
tion while retaining fidelity across study sites and will result  
in generalizable findings.

2 Study setting
The intervention targets community members, health profes-
sionals and other duty bearers at both the community and 
facility level. Study outcomes are measured at the facility  
level.

Ghana and Tanzania were selected as the study countries based 
on the following selection criteria: existence of a national 
civil society organization (CSO) partner with local experi-
ence of delivering a social accountability intervention with the  
eight steps; low modern contraceptive prevalence rate; avail-
ability of contraceptive services at the point of contact by 
the client at no cost or where cost is not a barrier to access;  
an enabling environment in terms of the potential for the  
health system to respond to the social accountability activi-
ties; and the existence of formal structures linking the  
community with the health system (e.g. health committees). 

In each country, districts were pre-selected based on similar  
cultural, religious and socio-economic context, as well as pres-
ence of enough health facility offering FP/C services. Data on 
at least 20 facilities in the pre-selected districts, where there 
are no social accountability programs in FP/C currently taking  
place, were gathered. From the initial list, eight intervention  
and eight control facilities were selected based on the follow-
ing criteria: provision of contraceptive services; availability of 
the following methods: a barrier method, a short and long-acting  
method, emergency contraception, and at least referral for 
permanent methods in districts; no social accountability pro-
grams in FP/C currently underway. Criteria that include  
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facility type and level, average number of service users and 
number of new users, will be used to match the study and  
control facilities.

3 Study design
The study design contains two parts: capturing changes 
in contraceptive uptake and use (i and ii) and evaluating  
the effects of the social accountability intervention (iii and iv).  
The overview of the study design is summarized in Table 3.

i. Capturing changes in contraceptive uptake: A quasi-
experimental study utilizing an interrupted time 
series design with a control group (ITS-CG) is con-
ducted to determine the actual number of new users 
of contraception amongst women 15–49 years old 
in eight intervention and eight control facilities per  
country. New users are defined as: never used an FP/C 
method (new acceptors); are switching from a tradi-
tional to a modern FP/C method (additional users); or  
are re-starting an FP/C method after a period of not 
using it for at least six months (additional users).  
The facility is the sampling unit.

 Contraceptive uptake in both the intervention and control 
arms is measured by comparing the level changes and 

trends over time during the study period. The numera-
tor of the rate is measured using the facility audits  
provided by the intervention and control facilities, while 
the denominator of the rate, measured at the community 
level, is the number of women of reproductive age in  
the catchment area for the facility. The facility catch-
ment area definitions used are those provided by Ghana 
Health Service in Ghana and the Ministry of Health 
in Tanzania. The catchment area study population 
size is collected from official statistics calculated on a 
yearly basis and, based on trend analysis, is expected  
to remain roughly constant throughout the study duration.

ii. Capturing changes in contraceptive use: A cohort 
of women, 15 to 49 years of age, who are new 
users of contraception and who are accessing FP/C  
services at the study facilities are tracked across both 
intervention and control facilities to measure changes in  
behaviors around contraceptive use such as method con-
tinuation, switching, contraceptive decision making,  
and client satisfaction. Method contraception discon-
tinuation rate (first use) is estimated using a prospec-
tive cohort study design. The outcome of interest is time  
from starting modern contraceptive method use until  
when use is discontinued.

Table 2. Eight standard steps of Community and Health Provider driven Social Accountability Intervention (CaPSAI).

Step Description

1. Introduction of the 
intervention to the 
community

The implementation partner (a civil society organization) meets with local leaders, 
identifies stakeholders and sets up the infrastructure to deliver the social accountability 
intervention.

2. Mobilization of participants 
for the intervention

Community members, service providers, and other health services actors (duty bearers) 
are gathered by the implementing partner and introduced to the social accountability 
process.

3. Health, rights and civic 
education with community 
participants

The implementation partner shares information on health awareness and education, 
existing service standards and provides training on rights, good governance, and 
accountability. The group begins to rate existing services against rights-based standards 
and generate discussion about local priorities.

4. Prioritization meeting with 
community

The implementation partner distils themes and priorities raised by the community. The 
community groups then collectively score the issues and indicators and set priority areas 
for action.

5. Prioritization meeting with 
duty bearers

The implementation partner distils themes and priorities raised by the service providers. 
The providers then collectively score the issues and indicators and set priority areas for 
action.

6. Interface meeting and joint 
action planning

The implementation partner then holds a joint meeting between the community, the 
service providers and health services actors (duty bearers). Following the presentation 
of results from the prioritization meetings, the community groups and the service 
providers will aim to reach consensus on the ranking of the priority items and the actions 
required to address them. An action plan with assigned roles and responsibilities will be 
developed for the following 6- to 12-month period.

7. First follow-up meeting 
with community and duty 
bearers at three months

Priority areas and action items will be followed up with both the community and service 
providers. It is at this stage that change is anticipated on the part of health services 
actors and remedial actions have taken place which should be demonstrated in the 
monitoring activities. For any unresolved issues, these meetings present an opportunity 
to involve higher level duty bearers or third-party groups (media/politicians) to increase 
the pressure to act.

8. Second follow-up meeting 
with community duty bearers 
at six months

A second follow-up meeting will enable the monitoring of longer-range outcomes and 
on the remedy of unresolved issues raised in the first follow-up meeting.  The community 
and service providers will continue to monitor the action plan for changes in relation to 
agreed priority areas.
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 Contraceptive method continuation (proportion of 
women in a cohort using the same contraceptive method 
after one year) and contraceptive switching (propor-
tion of women in a cohort changing method within 
one year of initiation, out of those using any method at 
baseline/proportion of women, because they were not  
satisfied with the previous one) are measured.

iii. Evaluating effects of the social accountability proc-
ess: To capture the intermediate outcomes outlined in 
the ToC (see Figure 1), such as empowerment of women 
and health providers and expansion of negotiated spaces,  
a cross-sectional survey using accountability-related 
psychometric scales is conducted at pre- and post-
intervention phases. One survey is conducted with 
women accessing FP/C services in health facilities in 
the catchment areas where the social accountability  

intervention is being implemented. Another sur-
vey is conducted with health workers providing FP/C  
services in health facilities in the catchment areas 
where the social accountability intervention is being  
implemented.

iv. Evaluating effects of the social accountability proc-
ess: A process evaluation of the implementation of 
the CaPSAI in intervention facilities uses a range of 
qualitative methods and data sources (non-participant 
observation [NON], in-depth interviews [IDI] and docu-
ment review) and are conducted over the intervention 
and post-intervention period in four intervention facili-
ties per country to trace the implementation, thus ena-
bling a fuller description of how the outcomes were  
produced. 

Table 3. Study overview table.

Data gathering 
activity

Facility audit Cohort study Cross sectional 
survey

Process evaluation

Changes in contraceptive uptake and 
use

Effects of the social accountability process

Outcomes Contraceptive 
uptake (new 
users)

Contraceptive 
use (method 
discontinuation, 
continuation and 
switching)

Social accountability 
intermediate outcomes 
(service user and 
health provider 
empowerment; 
expansion of 
negotiated space)

Dose, reach and fidelity: Process 
evaluation and context mapping

Participants Health facilities 
providing FP/C 
services

A cohort of new users Health Care Providers, 
New and continuing 
users of facilities 
women accessing FP/C 
services in intervention 
facilities 

Community and district participants 
and staff at key program/
implementation events N.B. The 
context mapping activity will be 
undertaken in both intervention and 
control sites. 

Study size Eight intervention 
and eight control 
facilities 

Estimated 800 women 
over eight study 
facilities per arm 

Health care 
professionals (two per 
site) and 750 women

Four process evaluations per country 
tracking between 8–12 intervention 
related events each

Setting Intervention and 
control facilities

Intervention and 
control facilities

Intervention facilities Intervention facilities 
N.B. The context mapping activity will 
be undertaken in both intervention 
and control sites (three interviews per 
district). 

Timing 
(N.B. Month 1–4 
was for preparing 
the study) 

Baseline: 
Month 5 
Interim: 
Month 17 
End-line: 
Month 29

Intake: 
Month 10–12 
Check-up: 
Month 16–18 
Follow up: 
Month 22–24

Pre-test: 
Month 5 
Post-test: 
Month 17

8–12 data points tied to key events 
in the intervention facilities between 
Month 6 and Month 18. Eight events 
at four intervention facilities per 
country.

Data sources Facility audit of 
FP/C facilities 

Prospective cohort 
follow-up of new users

Cross sectional survey 
using a questionnaire 
of psychometric 
scales with women 
accessing FP/C and 
health care providers 
in intervention sites 

Context mapping (three per district 
for both the intervention and control 
sites) 
In-depth interviews (three per 
observation) 
Observations (8–12 per process 
evaluation site) Document review 
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  The process evaluation aims to respond to the follow-
ing research questions: Was the intervention delivered 
as intended (per protocol) and did it reach the target  
audiences of health care providers, duty bearers,  
citizens and health service users? (Dose, reach  
and fidelity of the intervention.) What factors facili-
tate or hinder the implementation of the intervention  
in the study intervention facilities per country?

  To understand the context where the intervention 
is conducted, a context mapping is administered to 
local leaders, health workers, and community repre-
sentatives at three data collection points throughout 
the duration of the study in both the intervention and  
control districts. The context mapping aims to understand  
FP/C initiatives and other community participation  
programs to be considered alongside the findings.  
This will help to contextualize the implementation and  
effect of the study intervention.

  To better understand how changes occurred in the  
course of the intervention, retrospective case stud-
ies exploring reported changes resulting from the  
intervention will be compiled.

4 Sample size
The sample size is calculated for each the four the study  
outcomes:

i. Contraceptive uptake: For sample size calcula-
tions, it is assumed that, at pre-intervention, the mean 
number of new users per facility per month would 
be similar in both the intervention and control arms.  
It is further assumed that in the control arm, the  
pre-test and post-test mean number of new users per 
facility per month, per arm will remain the same. 
Study sample size and power were estimated in two 
ways: with the facility as the unit of measurement for  
Poisson regression, and with the monthly data points 
as the unit of measurement for time series regres-
sion. With the facility as the unit of sampling and of  
analysis, and assuming two-time points of interest, at 
pre-test (or baseline) and at post-test, different sample  
size estimates were computed using a two-sided t-test 
with Type I error at 5% level, statistical power at 80%, 
and assuming equal variance. These various sample 
size estimates are provided assuming a constant  
denominator (included as an offset in the Poisson 
model) and a pooled variance for mean number of 
new users at pre-intervention in both arms of between 
100 and 200 new users per facility, per month, and a  
difference in uptake per facility per month, at post-
intervention of between 60 and 200 new users. 
Approximately, five to eight facilities are needed  
per intervention or control group to detect an approxi-
mately two-fold increase in the rate of new users with 
80% power and allowing for a 5% Type I error. The 
monthly data points were used as the unit of analysis 
and, based on effect size and time periods, the  
simulation-based power calculation provided by  
Zhang et al., 201139 was used. Assuming an effect size 

of 2.0 (derived from 100 new users in control group 
and 200 new users in intervention group and a pooled 
standard deviation of 50) and an autocorrelation of  
up to 0.3, a total of 12 data points – the equiva-
lent to six monthly pre-intervention data points and 
six monthly post-intervention data points – would be  
needed to achieve 80% power at p=0.05 statistical  
significance level39.

ii. Contraceptive use: The discontinuation rate, being 
a time-to-event outcome and involving censoring, 
necessitates the use of sample size estimation meth-
ods for survival data. Different sample size estimates  
were computed for values of hazard ratio (interven-
tion vs control) of 0.5, 0.6 and 0.7, and given values of 
the proportion of discontinuing use of modern contra-
ception by end of the first year, in the control arm range 
from 30% to 60%. Sample size estimates were obtained  
using a Type I error at 5% level, accrual time of 0.01 
years, and an exponential loss to follow-up of 20% 
that would enable a two-sided Logrank test to achieve 
80% statistical power to detect the difference in  
discontinuation rates by the end of one year of follow-up.  
The final sample size was also adjusted for clustering40  
due to the intervention being offered at clus-
ter level. Assuming an intra-class correlation of 
0.05 and an average cluster size of 20 first users of  
modern contraception, resulting in a design effect of 
2.0, the final sample size was doubled. The sample is 
estimated to be 800 women across five to eight study  
facilities per arm. The total sample is estimated at 
1600 women distributed depending on the size of the  
facilities in the intervention and control arms in each  
country.

iii. Social accountability intermediate outcomes: In  
intervention facilities, health care professionals  
providing FP/C services (two per site at pre- and at 
post-intervention) and 750 women aged 15 to 49 years 
accessing FP/C services are interviewed pre- and  
post- intervention over an 18-month period. Sampling 
for the service users survey was calculated using a  
priori sample size calculation with the ratio of ten  
subjects per item ratio and guidance of more than  
500 which equals a very good sample for validation11,41. 
The calculation is based on 75 items.

iv. Process evaluation: To answer the process evalu-
ation research questions, key events related to the 
eight steps of the intervention, such as interface  
meetings, are observed by trained data collec-
tors to capture data regarding the intervention  
process and surrounding contextual factors. IDIs are  
conducted with health providers, community mem-
bers and other health services actors at the same key 
events. The anticipated minimum qualitative data 
capture overall is 174 IDIs (three per observation in  
four intervention facilities per country) and 64 NONs 
(one observation per activity, activities aligned to  
eight interventions steps in four intervention facilities per 
country).
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 To better understand how changes occurred during the 
intervention, approximately 64 ‘case study of change’ 
interviews (eight per process evaluation across four 
intervention facilities per country) will be compiled at 
the end of the intervention. These will also incorpo-
rate IDIs, document reviews, and NONs. Interviews 
informing the case studies will be snowball-sampled  
from learning through other data collected throughout  
the process evaluation. Relevant documentation, such 
as implementation plans and reports, local action 
plans, budget commitments, local or national stand-
ards of service and onwards will be collected and  
included in the analysis.

5 Data collection
The data collection is described below for each of the  
study outcomes as above.

i. Contraceptive uptake: A standardized questionnaire is 
used to conduct the facility audits (see CaPSAI_FAU,  
Extended data)42. The audit is conducted every 12  
months during the study period to capture any changes 
at baseline, at mid-point (at 12 months) and at  
end-line (at 24 months). Monthly data on new users of  
contraceptives is recorded from six months prior to  
baseline and every month until end-line. Facility  
records are consulted to verify data on new users.

 The audit captures data on FP/C services available and 
their quality, as well as how well they are integrated 
into the other services provided by the facility. The 
audit also maps the community structures working 
with the facility or active within the facility catch-
ment area. This instrument was developed using  
sections of the service availability and readiness  
assessment (SARA) tool specific to FP/C services  
(Sections 2–5)43. The collected data are entered at  
each country using a customized web-based electronic 
data capture (EDC) system using the OpenClinica 
Enterprise platform for entering, cleaning and tracking  
the study data, developed by the WHO Department of 
Sexual and Reproductive Health and Research Statis-
tics and Informatics Services (WHO/SRH/SIS) team 
in Geneva. The web-based data capture system is  
designed to ensure that only authorized staff can enter, 
change, or view data. The local study data manage-
ment teams were trained in data collection, online 
data entry, and data management using the EDC  
system. The SRH/SIS team liaises with the local 
study team to coordinate and track case report form  
(CRF) completion and data queries.

ii. Contraceptive use: A cohort of women new to using 
contraception in both intervention and control facili-
ties is followed-up over a 12-month period (start-
ing at the end of the main intervention steps, i.e. end of 
step 6). Data is collected in real time using tablet-based  
standardized interview questions developed using 
OpenClinica Participate. The EDC system performs 

edit checks during the data capture process to notify  
immediately of potential errors and inconsistencies. 
The local study team keeps an updated log of screened  
and enrolled study participants.

 The two main instruments (intake and follow-up  
survey) collect data from new users of family plan-
ning services at the facility (see CaPSAI_ITS_CUI_FUI 
Extended data)42. A mid-term check-up interview is  
used to reduce loss to follow-up and estimate continuation  
by confirming if the participants are still using a method 
and which method it is. The cohort study instruments  
are adapted from existing tools capturing demo-
graphic characteristics and contraceptive use44, client  
satisfaction45, contraceptive continuation46. Exposure 
to or knowledge of the community and provider driven  
social accountability intervention is also captured.

iii. Social accountability intermediate outcomes: A cross-
sectional survey using a questionnaire of accountability-
related psychometric scales (see CaPSAI_XSU_XPV, 
Extended data)42 is conducted with service users at the 
facilities receiving the intervention at pre- (before step 
1 of the intervention) and post-intervention (starting 
after completion of step 8) and completed within three  
months. The study uses the CARE’s Women’s 
VOICES tool to measure these outcomes in sexual,  
reproductive and maternal health programs, adapted  
to assess FP/C programs47. Some measures were 
adapted and new measures were added; these were 
field tested but did not undergo formative research.  
The service user survey is conducted using a  
tablet-based questionnaire to capture real-time data 
using OpenClinica Participate. Data are checked during 
data entry and potential data errors and inconsistencies 
are notified and resolved immediately. The health pro-
vider survey is conducted with paper-based CRF and 
collected data are entered at each country using a  
customized web-based EDC system using OpenClinica 
Enterprise platform. The screening and enrolment logs  
are kept at the sites by the local study team.

iv. Process evaluation: NONs and IDIs as part of the 
process evaluation are conducted during key events 
related to each of the eight intervention steps in four  
of the eight intervention facilities in each country.

 The NON instrument collects data on activities related  
to the CaPSAI and allow the capture of a broader pic-
ture of the intervention in action and the roles taken  
by citizens and health services actors in the social 
accountability process. The IDIs collect experiential data  
from key actors in the social accountability intervention 
including citizens, health care providers, and duty bear-
ers (see ContextMapping_ProcessEvaluation, Extended  
data)42. They are asked about their experience of the  
CaPSAI intervention, what they believe its impacts 
have been and their experience of intervention-related 
events. Document review is done as needed in all the  
eight intervention facilities.
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6 Data analysis
The four main outcomes of interest will be analyzed in the  
following manner:

i. Contraceptive uptake: All potential confounders asso-
ciated with all the facilities enrolled are recorded. An 
ITS segmented Poisson regression model will be used 
to estimate both the level changes in first-use modern 
contraception rate and changes in time trends for the 
rate of modern contraception first-use rates per 10,000  
women-months, after the introduction of the interven-
tion. The generalized estimating equation (GEE) Poisson 
segmented regression model will allow adjustment 
for correlation due to repeated observations from the  
same facilities, while also adjusting for important  
baseline family planning facility characteristics. 

ii. Contraceptive use: For categorical variables frequencies  
and percentages will be reported, and for quantita-
tive variables number of subjects, means, standard  
errors, medians, interquartile range, minima, and 
maxima will be reported. Rate of loss to follow-up  
for the one-year follow-up period will be com-
puted by intervention arm. The one-year cumula-
tive method discontinuation and method switching 
rates will be compared between the intervention and 
control arms. Because of the clustered nature of the  
outcomes, with intervention package designed at the 
cluster level, all time-to-event outcomes including loss 
to follow-up, method discontinuation, and method 
switching, will be analyzed with hazard ratios estimated 
from the marginal Cox model and/or shared Frailty  
models. The model will be adjusted for baseline 
potential confounders at participant and/or facil-
ity level. Two-sided tests, 5% significance levels and 
95% confidence intervals will be used for all relevant  
parameters. Statistical Analysis System (SAS) Ver-
sion 9.4 and R Version 3.3.3 software packages will 
be used for the statistical analyses. Open-ended 
questions will be listed and coded for meaningful  
comparisons of their distribution.

iii. Social accountability intermediate outcomes: Demo-
graphic data are collected and will be analyzed for rep-
resentativeness. We will use difference-in-difference 
(DiD) and local average treatment effect (LATE) esti-
mates to evaluate changes in social accountability 
intermediate outcomes at pre and post-intervention  
periods. The outcomes include knowledge and  
awareness of rights, decision making, self-efficacy, politi-
cal capabilities and collective efficacy among women  
and health providers. For the validity of the serv-
ice users scale, an analysis of the distribution of 
responses for individual items will be conducted and 
those with no variability will be removed. A reli-
ability analysis will follow on each proposed scale, with  
items removed in accordance with standard pro-
cedure. The distribution of overall and dimension 
scores will be analyzed by calculating mean scores 
and standard deviations (SD). Floor and ceiling  
effect will be assessed. To determine internal  

consistency, Cronbach’s Alpha analysis will be  
conducted with the use of standard thresholds of 
0.60 for acceptable reliability and 0.70 to be good or 
high reliability. Re-test will be assessed using intra-
class correlation coefficient. We will be assessing the  
feasibility and acceptability of the instrument by assess-
ing the time taken to complete the questionnaire and 
ease of use through analysis of the completion rate and  
range of missing answers.

iv. Process evaluation: Process evaluation data will be 
synthesized to produce an overall summary of the 
outcomes of the process evaluation, and this will be  
supplemented with other outcomes data. NONs will be 
transcribed. IDIs are audio-recorded and transcribed/
translated into English, where applicable. A common 
data analysis plan will be used that describes the  
synthesized analysis of the data. It enables evalu-
ation at a country level and comparability across  
countries. This is necessary to be able to answer 
questions about the intervention and its effects.  
All qualitative components will be analyzed in 
a single qualitative data analysis database using 
NVivo, a qualitative analysis software. Data will be  
thematically coded at country level, although a sin-
gle yet iterative code list will be used to enable cross 
country comparisons where applicable. Throughout 
analysis of the process evaluation data, research  
questions may be identified to be explored in the 
process evaluation. The case studies of change can 
be used to consolidate and synthesize data, provid-
ing information on case studies of interest (e.g., high  
performing in comparison to low performing sites or 
facilities). Document review, which comprises collecting 
materials or forms of documentation, might be useful  
to help develop the case studies of change. 

7 Ethics
CaPSAI Project master and country protocols (Project ID 
A65896) were approved by technical and ethics review com-
mittees at the World Health Organization (WHO). Additionally,  
the country protocols were reviewed and approved by the 
Population Council Institutional Review Board (exemption  
approval - # EX201714) and Ghana Health Service Ethics Review 
Committee (GHS-ERC:009/08/2017) in Ghana. In Tanzania,  
the protocol has been approved by Ifakara Health Institute  
Institutional Review Board (IHI/IRB/No:18-2018 and IHI/
IRB/AMM/No:03-2019) and the National Institute of Medical 
Research (NIMR) review board (NIMR/HQ/R.8a/Vol.IX/2668), 
as well as the NIMR/Mbeya Medical Research and Ethics  
Review Committee (GB.152/377/01/214a).

The study adheres to the highest ethical standards, and to 
the current international and local legislation pertaining to 
research governance. All study participants undergo informed 
consent procedures. For low literacy respondents expressing 
interest in participating in the study, the data collector requests 
the respondent to identify a trusted literate witness to be 
part of the informed consent process or to come back to the  
facility with the trusted literate witness to go through the  
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consent. For adolescents, the consenting/assenting and inter-
viewing may a be a two-step process. The researcher explains 
the study and informs the adolescent that their parent or 
guardian needs to be informed about the study and give their  
consent unless they are emancipated adolescents. If the adoles-
cents agree to participate and they are accompanied by their par-
ents or guardian, consent is obtained from the parents/guardian,  
followed by assent from the adolescent. If the parent/guardian  
is not present at the facility, they are invited to come back 
to the facility with their parent/guardian to go through the  
consent and assent process separately. Emancipated adolescents  
are able to give informed consent in both countries accord-
ing to local regulatory bodies. Written informed consent is  
not taken for the non-participant observation but a group con-
senting process is followed. Participants are provided with a  
copy of a study information sheet (see CaPSAI Informed 
Consent Forms- Extended data)42, informed that the activity  
is part of a research study and are offered the opportunity to 
leave (to opt-out of being observed) or to ask questions about  
the study aspects. 

All identifying information is removed from transcripts and 
stored separately with access restricted to the research team.  
All transcripts are stored electronically in password-protected 
online services, and physical documents are securely stored  
at the principal investigators’ institutions.

8 Dissemination
The study results will be disseminated in participating  
districts and at the national level as well as with the global 
FP/C communities through publications and presentations to  
contribute in addressing the gap in evidence on integration and 
measurement of social accountability interventions for FP/C. 
An implementation manual providing guidance on social  
accountability for FP/C will be developed based on the findings  
of the study.

De-identified country-specific data will be available one 
year after primary manuscripts have been published as  
agreed on a Data Transfer Agreement. De-identified coun-
try-specific data will be available for 10 years after that. As 
this is a multi-country study, the ownership of country-specific  
data will be at country-level. Request for de-identified data 
may be submitted to Primary Sponsor (WHO SRH/HRP  
Research) or Principal Investigators, and data will be shared 
contingent on approval by the internal review and approval  
by local internal ethics review board.

9 The CaPSAI Project team
The study and intervention design were jointly conceptualized 
and designed by the Department of Sexual and Reproductive 
Health and Research, WHO, which includes the United Nation  
Development Program/United Nations Population Fund/United 
Nations Children’s Fund/WHO/World Bank Special Pro-
gramme of Research, Development and Research Training  
Human Reproduction (WHO SRH/HRP) and the Evidence 
Project. Overall oversight for the CaPSAI is the responsi-
bility of WHO SRH/HRP. WHO SRH/HRP is leading the  
research component.

Population Council in Ghana and Ifakara Health Insti-
tute (IHI) in Tanzania were selected to conduct the research 
study based on the strength of experience and expertise of the  
Principal Investigator and the existing infrastructure, capabili-
ties and stellar track record. Ghana Integrity Initiative (GII), 
which is the Local Chapter of Transparency International (TI)  
in Ghana, and Sikika in Tanzania were the national CSOs 
selected to implement the intervention based on their previ-
ous experience of conducting social accountability interventions  
in health.

Study status
Baseline data collection was initiated in March 2018 and 
endline data collection will be conducted in March to April  
2020.

Discussion
Measuring impact of a process – ITS analysis
Contraceptive uptake is an outcome of interest and will be 
evaluated using ITS analysis. ITS study design is increasingly  
being used to evaluate public health interventions that are intro-
duced over a defined time period and target population-level  
health outcomes48. Randomized control trials (RCTs) are con-
sidered as the gold standard in studying causality as well as 
being efficient in terms of minimizing the risk of bias, but 
they are not always feasible due to ethical or practical rea-
sons. ITS-CG design is considered the next-best design after  
RCT.

Researching complexity
Social accountability as a complex process poses challenges 
in neatly linking intervention to the outcomes. The MRC  
guidance on evaluating complex interventions calls for a  
combined evaluation of outcomes alongside process25. It is  
necessarily to know whether the intervention ‘worked’ but also 
how they were implemented, their causal mechanisms and how  
effects differed from one context to another. The MRC rec-
ommends that such evaluations: identify how the intervention 
works in everyday practice; explain the discrepancies between  
expected and observed outcomes; understand a wide range 
of effects; and determine how the intervention effects vary 
among recipients, in different sites, over time25. The CaPSAI 
Project study design takes into account these noted complexities  
(Table 4).

Ethics issues
The intervention can be described as being an uncontained 
and unpredictable social process and some risks may arise,  
such as the occurrence of social harms from participating in 
the intervention activities as well as identification of “unusual 
occurrences” or “patterns of problems” during meetings. The 
implementation team will aim to minimize possible incidents  
of social harm by doing a thorough introduction of the 
project at various levels of administration (regional, district,  
ward or area).

Although the study is expected to be of minimal risk as no 
biological samples are collected, no drugs are provided, 
and no medical procedures are conducted, patients and  
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health workers being interviewed may find some ques-
tions sensitive or embarrassing. While narrating their life 
stories they may become emotional as they remember  
important events. Interviewers will possess basic coun-
seling skills to deal with such risks and will be able to refer  
HIV-positive patients to counselors within the local HIV 
care programme if required. There are no direct benefits  
to the respondents from participating in this study.

Study limitations
There are limitations to the study design.

There is a risk of under-estimation bias if, despite interven-
tion coverage in the study facility/catchment area, some  
women choose to go to one facility over another facility in the 
(same catchment area).

The cohort study may experience limitations due to loss to  
follow up, the large numbers needed for the sample and  
willingness to participate. One of the eligibility criteria 
will be willingness/anticipation of not moving outside the 

study area/district during the period of study. The check-up  
interviews at six months will also help address loss to follow-up  
and recall bias.

We anticipate that the research findings and conclusions from 
this study can be taken from the sample population to the 
population at large. The study is designed to capture the sta-
tistical probability from the quantitative studies/reliability  
of findings.

The measures used for the social accountability cross-sectional  
surveys have been adapted from related work; adaptations 
made to these items and response options may change the psy-
chometric properties of the original measures47. Attributing 
changes to the intervention directly poses a challenge. Respond-
ent bias may pose a challenge as some measures discuss sensitive  
material.

Due to the lack of feasibility and budget to conduct inten-
sive process evaluation data collection across all eight inter-
vention sites, it was decided to do an in-depth focus on  

Table 4. Accounting for complexity in the Community and Provider driven Social Accountability Intervention (CaPSAI) 
study design.

Dimension of 
complexity (MRC)

CaPSAI dimension MRC recommended design 
features

CaPSAI study design 
features

A large number of 
interactions between 
components within the 
intervention24.

CaPSAI intervention requires 
separate and joint activities with 
community organizations, health 
providers, and duty bearers to 
produce an effective space for 
collective action and change.

A theoretical understanding of how 
the intervention causes change24.

CaPSAI developed a theory 
of change (Figure 1)

A number of behaviors 
required by those 
delivering or receiving 
the intervention24.

Behavior change in varying 
degrees on the part of community 
members, health providers, and 
duty bearers is required for effects 
to take hold.

A process evaluation design 
to study the implementation 
process to address ‘how’ the 
intervention worked in practice 
and better understand the ‘active 
ingredients’24,25.

Process evaluation is a main 
component of the study 
design 

A number of groups 
or organizational 
levels targeted by the 
intervention24.

CaPSAI intervention targets 
community members, health care 
providers and duty-bearers at the 
community and facility level.

A larger sample size and cluster 
rather than individual level 
designs24.

Evaluation and sampling 
at both the community 
(individual) and health facility 
level (cluster).

Numerous and variable 
outcomes24.

The primary outcomes include an 
increase in contraceptive uptake 
and indicators of contraceptive use 
alongside intermediary outcomes 
such as increases in social 
capital, collective efficacy, and 
empowerment.

Use of a range and mix of 
measures and methods to capture 
complexity and unintended 
consequences24,25.

A range of methods and 
instruments aim to capture 
the primary and intermediary 
outcomes as well as the 
implementation process 
itself.

A degree of flexibility 
or tailoring of the 
intervention is 
permitted24

Implementation should maintain 
conceptual fidelity to the eight 
standard steps but allows for local 
adaptation to produce the effects.

Fidelity should be considered 
‘functionally rather than 
compositionally32 to allow 
interventions to be responsive 
to context while still being 
meaningfully evaluated24,24,37.

The process evaluation 
and combination of 
research instruments has 
been designed to capture 
functional fidelity in the 
implementation 

MRC, Medical Research Council.
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four implementation sites where NONs and IDIs will be con-
ducted during key intervention activities. This allows for a 
very thorough understanding of implementation in four sites 
but compromises an overall view of the implementation by 
not collecting as much data in the other four intervention sites.  
However, documentation regarding intervention activities in 
all intervention sites, such as plans and reports created by the 
implementing CSOs, are analyzed to evaluate the dose, reach 
and fidelity of the implementation of the intervention across  
all sites.

Conclusions
The completion of the study aims to provide researchers and 
implementers with the means to better measure and under-
stand the mechanisms and contextual factors that influence  
social accountability processes in reproductive health, add-
ing important findings to the evidence base. The study is 
expected to systematically assess social accountability proc-
esses, provide evidence of their effectiveness in improving FP/C 
services and demonstrate a relationship between the social  
accountability intervention and changes in contraceptive 
uptake and use. Though the findings may be context-specific, 
we anticipate this study will make a valuable and helpful 
contribution to the field with application to the develop-
ment of FP/C programming in settings with significant unmet  
need.

An implementation manual for integrating social account-
ability processes in family planning service provision based 
on a set of effective practices will be developed and dissemi-
nated. At the end of the project, psychometric scales measur-
ing social accountability intermediate outcomes in FP/C will  
be validated, ensuring more responsive quantitative measures 
for social accountability. The implementation and evaluation  
of the CaPSAI intervention are also expected to contribute to 
the existing evidence of conducting evaluations of complex  
interventions and inform reporting standards that enable a 
clear description of the interactions between research and  
implementation components and how these influence study results.

Data availability
Underlying data
No underlying data are associated with this article.

Extended data
Figshare: CaPSAI Project - Extended Data. https://doi.org/10.6084/
m9.figshare.1174320642

This project contains the following extended data:
-    CaPSAI Informed Consent Forms-GH.pdf (sample  

consent forms and participant information sheets)

-    CaPSAI_FAU.pdf (facility audit questionnaire)

-    CaPSAI_ITS_CUI_FUI.pdf (intake, mid-term check- 
up and follow-up interview study instruments)

-    CaPSAI_XSU_XPV.pdf (social accountability 
questionnaire)

-    ContextMapping_ProcessExaluation.pdf (process evalua-
tion NON and IDI instruments)

Data are available under the terms of the Creative Commons  
Attribution 4.0 International license (CC-BY 4.0).

Acknowledgements
The authors are writing this paper on behalf of the CaPSAI 
Project and would like to acknowledge the CaPSAI Project 
team members for their significant contribution, specifically:  
Mary Awelana Addah, GII; Kamil Fuseini, Population Council 
Ghana; Patrick Kinemo, Sikika; Osei-Bonsu Gyamfi, GII, Alice 
Monyo, Sikika; Vernon Mochache, WHO; Sigilbert Mrema;  
IHI, Joshua Nkila, Sikika.

Additional conceptual input was provided by Ian Askew 
(WHO) and Karen Hardee (Evidence Project), as well as,  
Eveline Geubbels (IHI).

The authors would also like to acknowledge the support 
of Adeline Herman, IHI, Selemani Mbaga, IHI, Soe Soe  
Thwin, WHO.

References

1. Singh S, Darroch JE, Ashford LS: Adding it up: The costs and benefits of 
investing in sexual and reproductive health. New York: Guttmacher Institute. 
2014. 
Reference Source

2. Cleland J, Harbison S, Shah IH: Unmet need for contraception: issues and 
challenges. Stud Fam Plann. 2014; 45(2): 105–22. 
PubMed Abstract | Publisher Full Text 

3. Steyn PS, Cordero JP, Gichangi P, et al.: Participatory approaches involving 
community and healthcare providers in family planning/contraceptive 
information and service provision: a scoping review. Reprod Health. 2016; 
13(1): 88. 
PubMed Abstract | Publisher Full Text | Free Full Text 

4. Cottingham J, Germain A, Hunt P: Use of human rights to meet the unmet 
need for family planning. Lancet. 2012; 380(9837): 172–80. 
PubMed Abstract | Publisher Full Text 

5. Joshi A: Legal empowerment and social accountability: Complementary 

strategies toward rights-based development in health? World Dev. 2017; 99: 
160–72. 
Publisher Full Text 

6. Gullo S, Galavotti C, Altman L: A review of CARE’s Community Score Card 
experience and evidence. Health Policy Plan. 2016; 31(10): 1467–78. 
PubMed Abstract | Publisher Full Text | Free Full Text 

7. Programme of Action Adopted at the International Conference on 
Population and Development. Cairo, UNFPA, 2014. 
Reference Source

8. UN and Committee on Economic, Social and Cultural Rights: General comment 
no. 14, The right to the highest attainable standard of health (article 12 
of the International Covenant on Economic, Social and Cultural Rights). 
Geneva: United Nations Economic and Social Council; 2000 (E/C.12/2000/4). 
2000; Accessed 30 April 2019. 
Reference Source

9. UN and Committee on Economic, Social and Cultural Rights: General comment 

Page 13 of 20

Gates Open Research 2020, 4:26 Last updated: 10 DEC 2020

https://doi.org/10.6084/m9.figshare.11743206
https://doi.org/10.6084/m9.figshare.11743206
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/legalcode
https://www.guttmacher.org/report/adding-it-costs-and-benefits-investing-sexual-and-reproductive-health-2014
http://www.ncbi.nlm.nih.gov/pubmed/24931071
http://dx.doi.org/10.1111/j.1728-4465.2014.00380.x
http://www.ncbi.nlm.nih.gov/pubmed/27449128
http://dx.doi.org/10.1186/s12978-016-0198-9
http://www.ncbi.nlm.nih.gov/pmc/articles/4957852
http://www.ncbi.nlm.nih.gov/pubmed/22784536
http://dx.doi.org/10.1016/S0140-6736(12)60732-6
http://dx.doi.org/10.1016/j.worlddev.2017.07.008
http://www.ncbi.nlm.nih.gov/pubmed/27190223
http://dx.doi.org/10.1093/heapol/czw064
http://www.ncbi.nlm.nih.gov/pmc/articles/5091339
https://www.unfpa.org/sites/default/files/pub-pdf/programme_of_action_Web ENGLISH.pdf
https://digitallibrary.un.org/record/425041/files/E_C.12_2000_4-EN.pdf


no. 20 Non-discrimination in economic, social and cultural rights (art. 2, 
para. 2, of the International Covenant on Economic, Social and Cultural 
Rights). Geneva: United Nations Economic and Social Council; 2009 (E/C.12/
GC/20), Accessed: 30 April 2019. 
Reference Source

10. World Health Organization: Ensuring human rights in the provision of 
contraceptive information and services: guidance and recommendations. 
Geneva: World Health Organization. 2014. 
Reference Source

11. Gullo S, Galavotti C, Sebert Kuhlmann A, et al.: Effects of a social 
accountability approach, CARE’s Community Score Card, on reproductive 
health-related outcomes in Malawi: A cluster-randomized controlled 
evaluation. PLoS One. 2017; 12(2): e0171316. 
PubMed Abstract | Publisher Full Text | Free Full Text 

12. Björkman-Nyqvist M, Svensson J, Yanagizawa-Drott D: The market for (fake) 
antimalarial medicine: Evidence from Uganda. Abdul Latif Jameel Poverty 
Action Lab. 2013. 
Reference Source

13. Boydell V, Neema S, Wright K, et al.: Closing the Gap between People and 
Programs: Lessons from Implementation of Social Accountability for 
Family Planning and Reproductive Health in Uganda. Afr J Reprod Health. 
2018; 22(1): 73–84. 
PubMed Abstract 

14. Pandey P, Sehgal AR, Riboud M, et al.: Informing resource-poor populations 
and the delivery of entitled health and social services in rural India: a 
cluster randomized controlled trial. JAMA. 2007; 298(16): 1867–1875. 
PubMed Abstract | Publisher Full Text 

15. Wild L, Wales J, Chambers V: CARE’s experience with community score cards: 
what works and why? Synthesis Report. London: Overseas Development 
Institute. 2015. 
Reference Source

16. Björkman M, Svensson J: Power to the people: evidence from a randomized 
field experiment on community-based monitoring in Uganda. Q J ECON. 
2009; 124(2): 735–69. 
Publisher Full Text 

17. Blake C, Annorbah-Sarpei NA, Bailey C, et al.: Scorecards and social 
accountability for improved maternal and newborn health services: A pilot 
in the Ashanti and Volta regions of Ghana. Int J Gynecol Obstet. 2016; 135(3): 
372–9. 
PubMed Abstract | Publisher Full Text 

18. World Vision International: Citizen Voice and Action Project Model: An 
effective local level advocacy approach to increase local government 
accountability. World Vision International, 2012. 
Reference Source

19. Ray S, Madzimbamuto F, Fonn S: Activism: working to reduce maternal 
mortality through civil society and health professional alliances in  
sub-Saharan Africa. Reprod Health Matters. 2012; 20(39): 40–9. 
PubMed Abstract | Publisher Full Text 

20. Kim YM, et al.: Final evaluation of the project for expanding the role of 
networks of people living with HIV/AIDS: Final report. New York: Population 
Council, 2009.

21. Hargreaves JR, Goodman C, Davey C, et al.: Measuring implementation 
strength: lessons from the evaluation of public health strategies in low- 
and middle-income settings. Health Policy Plan. 2016; 31(7): 860–7. 
PubMed Abstract | Publisher Full Text | Free Full Text 

22. Manandhar DS, Osrin D, Shrestha BP, et al.: Effect of a participatory 
intervention with women’s groups on birth outcomes in Nepal:  
cluster-randomised controlled trial. Lancet. 2004; 364(9438): 970–9. 
PubMed Abstract | Publisher Full Text 

23. Boydell V, McMullen H, Cordero J, et al.: Studying social accountability in the 
context of health system strengthening: innovations and considerations 
for future work. Health Res Policy Syst. 2019; 17(1): 34. 
PubMed Abstract | Publisher Full Text | Free Full Text 

24. Craig P, Dieppe P, Macintyre S, et al.: Developing and evaluating complex 
interventions: the new Medical Research Council guidance. BMJ. 2008; 337: 
a1655. 
PubMed Abstract | Publisher Full Text | Free Full Text 

25. Moore G, Audrey S, Barker M, et al.: Process evaluation of complex 
interventions: a summary of Medical Research Council guidance. In: 
Richards D,Hallberg IR, editors Complex interventions in health: an overview of 
research methods. Abingdon: Routledge, 2015. 
Reference Source

26. Van Belle SB, Marchal B, Dubourg D, et al.: How to develop a theory-driven 
evaluation design? Lessons learned from an adolescent sexual and 
reproductive health programme in West Africa. BMC Public Health. 2010; 
10(1): 741. 
PubMed Abstract | Publisher Full Text | Free Full Text 

27. Cordero JP, Steyn PS, Gichangi P, et al.: Community and Provider Perspectives 
on Addressing Unmet Need for Contraception: Key Findings from a 
Formative Phase Research in Kenya, South Africa and Zambia (2015-2016). 
Afr J Reprod Health. 2019; 23(3): 106–119. 
PubMed Abstract 

28. High-Impact Practices in Family Planning (HIPs): Community engagement: 
changing norms to improve sexual and reproductive health. Washington, 
DC: USAID; 2016. 
Reference Source

29. Gaventa J, McGee, R: The Impact of Transparency and Accountability 
Initiatives. Dev Policy Rev. 2013; 31(s1): s3–s28. 
Publisher Full Text 

30. George A: Using accountability to improve reproductive health care. Reprod 
Health Matters. 2003; 11(21): 161–70. 
PubMed Abstract | Publisher Full Text 

31. Joshi A: Reading the local context: a causal chain approach to social 
accountability. IDS Bulletin. 2014; 45(5): 23–35. 
Publisher Full Text 

32. Fox J: Social Accountability: What Does the Evidence Really Say? World Dev. 
2015; 72: 346–361. 
Publisher Full Text 

33. Lodenstein E, Dieleman M, Gerretsen B, et al.: Health provider responsiveness 
to social accountability initiatives in low- and middle-income countries: a 
realist review. Health Policy Plan. 2017; 32(1): 125–40. 
PubMed Abstract | Publisher Full Text 

34. Steyn P, Boydell V, Cordero JP, et al.: Community and Provider Driven Social 
Accountability Intervention (CaPSAI) Project: Study Protocol. Australian and 
New Zealand Clinical Trial Registry. 2019. 
Reference Source

35. Boydell V, Keesbury J: Social accountability: What are the lessons for 
improving family planning and reproductive health programs? A review of 
the literature. Working Paper. Washington, DC: Population Council, Evidence 
Project, 2014. 
Reference Source

36. Crankshaw T, Kriel Y, Milford C, et al.: “As we have gathered with a common 
problem, so we seek a solution”: Exploring the dynamics of a community 
dialogue process to encourage community participation in family 
planning/contraceptive programmes. BMC Health Serv Res. 2019; 19(1): 7–10. 
PubMed Abstract | Publisher Full Text | Free Full Text 

37.	 McMullen	H,	Griffiths	C,	Leber	W,	et al.: Explaining high and low performers 
in complex intervention trials: a new model based on diffusion of 
innovations theory. Trials. 2015; 16(1): 242. 
PubMed Abstract | Publisher Full Text | Free Full Text 

38. Hawe P, Shiell A, Riley, T: Complex interventions: how “out of control” can a 
randomised controlled trial be? BMJ. 2004; 328(7455): 1561–1563. 
PubMed Abstract | Publisher Full Text | Free Full Text 

39. Zhang F, Wagner AK, Ross-Degnan D: Simulation-based power calculation for 
designing interrupted time series analyses of health policy interventions. 
J Clin Epidemiol. 2011; 64(11): 1252–61. 
PubMed Abstract | Publisher Full Text 

40. Rutterford C, Copas A, Eldridge S: Methods for sample size determination in 
cluster randomized trials. Int J Epidemiol. 2015; 44(3): 1051–67. 
PubMed Abstract | Publisher Full Text | Free Full Text 

41. Anthoine E, Moret L, Regnault A, et al.: Sample size used to validate a scale: 
a review of publications on newly-developed patient reported outcomes 
measures. Health Qual Life Outcomes. 2014; 12: 176. 
PubMed Abstract | Publisher Full Text | Free Full Text 

42. Steyn PS, Boydell V, Cordero J, et al.: CaPSAI Project - Extended Data. figshare. 
Online resource. 2020. 
http://www.doi.org/10.6084/m9.figshare.11743206

43. World Health Organization: Service availability and readiness assessment 
(SARA): an annual monitoring system for service delivery: reference 
manual. World Health Organization; 2013. 
Reference Source

44. Demographic and Health Surveys Program: DHS Model Questionnaires: 
General Information, current use of family planning, continuation, 
informed decision making. Cited 2019 Apr 15. 
Reference Source

45. MEASURE Evaluation: Quick Investigation of Quality (QIQ): A User’s Guide 
for Monitoring Quality of Care in Family Planning. (2nd ed.) Chapel Hill, 
North Carolina: MEASURE Evaluation, University of North Carolina, 2016. 
Reference Source

46. Barden-O'Fallon J, Speizer I, Cáceres Zelaya S, et al.: Contraceptive 
Discontinuation: A One-Year Follow-Up Study of Female Reversible 
Method Users in Urban Honduras – Final Report. MEASURE Evaluation. 2008. 
Reference Source

47. Sebert Kuhlmann AK, Gullo S, Galavotti C, et al.: Women’s and Health Workers’ 
Voices in Open, Inclusive Communities and Effective Spaces (VOICES): 
Measuring Governance Outcomes in Reproductive and Maternal Health 
Programmes. Dev Policy Rev. 2017; 35(2): 289–311. 
Publisher Full Text 

48. Bernal JL, Cummins S, Gasparrini A: Interrupted time series regression for 
the evaluation of public health interventions: a tutorial. Int J Epidemiol. 
2017; 46(1): 348–55. 
PubMed Abstract | Publisher Full Text | Free Full Text 

Page 14 of 20

Gates Open Research 2020, 4:26 Last updated: 10 DEC 2020

https://digitallibrary.un.org/record/659980/files/E_C.12_GC_20-EN.pdf
https://apps.who.int/iris/bitstream/handle/10665/102539/9789241506748_eng.pdf?sequence=1&isAllowed=y
http://www.ncbi.nlm.nih.gov/pubmed/28187159
http://dx.doi.org/10.1371/journal.pone.0171316
http://www.ncbi.nlm.nih.gov/pmc/articles/5302808
https://pdfs.semanticscholar.org/1218/f721296f51150bcc858a1c606bfdc38a474f.pdf
http://www.ncbi.nlm.nih.gov/pubmed/29777644
http://www.ncbi.nlm.nih.gov/pubmed/17954538
http://dx.doi.org/10.1001/jama.298.16.1867
https://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/9451.pdf
http://dx.doi.org/10.1162/qjec.2009.124.2.735
http://www.ncbi.nlm.nih.gov/pubmed/27784594
http://dx.doi.org/10.1016/j.ijgo.2016.10.004
https://www.wvi.org/sites/default/files/Citizen_Voice_and_Action_PM.pdf
http://www.ncbi.nlm.nih.gov/pubmed/22789081
http://dx.doi.org/10.1016/S0968-8080(12)39617-1
http://www.ncbi.nlm.nih.gov/pubmed/26965038
http://dx.doi.org/10.1093/heapol/czw001
http://www.ncbi.nlm.nih.gov/pmc/articles/4977426
http://www.ncbi.nlm.nih.gov/pubmed/15364188
http://dx.doi.org/10.1016/S0140-6736(04)17021-9
http://www.ncbi.nlm.nih.gov/pubmed/30925889
http://dx.doi.org/10.1186/s12961-019-0438-x
http://www.ncbi.nlm.nih.gov/pmc/articles/6440124
http://www.ncbi.nlm.nih.gov/pubmed/18824488
http://dx.doi.org/10.1136/bmj.a1655
http://www.ncbi.nlm.nih.gov/pmc/articles/2769032
https://mrc.ukri.org/documents/pdf/mrc-phsrn-process-evaluation-guidance-final/
http://www.ncbi.nlm.nih.gov/pubmed/21118510
http://dx.doi.org/10.1186/1471-2458-10-741
http://www.ncbi.nlm.nih.gov/pmc/articles/3001738
http://www.ncbi.nlm.nih.gov/pubmed/31782636
http://www.fphighimpactpractices.org/briefs/community-group-engagement
http://dx.doi.org/10.1111/dpr.12017
http://www.ncbi.nlm.nih.gov/pubmed/12800713
http://dx.doi.org/10.1016/s0968-8080(03)02164-5
http://dx.doi.org/10.1111/1759-5436.12101
http://dx.doi.org/10.1016/j.worlddev.2015.03.011
http://www.ncbi.nlm.nih.gov/pubmed/27375128
http://dx.doi.org/10.1093/heapol/czw089
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=376797&isReview=true
http://evidenceproject.popcouncil.org/wp-content/uploads/2014/11/2014_RightsBasedProg_SocAcctWP.pdf
http://www.ncbi.nlm.nih.gov/pubmed/31623612
http://dx.doi.org/10.1186/s12913-019-4490-6
http://www.ncbi.nlm.nih.gov/pmc/articles/6798361
http://www.ncbi.nlm.nih.gov/pubmed/26026849
http://dx.doi.org/10.1186/s13063-015-0755-5
http://www.ncbi.nlm.nih.gov/pmc/articles/4465492
http://www.ncbi.nlm.nih.gov/pubmed/15217878
http://dx.doi.org/10.1136/bmj.328.7455.1561
http://www.ncbi.nlm.nih.gov/pmc/articles/437159
http://www.ncbi.nlm.nih.gov/pubmed/21640554
http://dx.doi.org/10.1016/j.jclinepi.2011.02.007
http://www.ncbi.nlm.nih.gov/pubmed/26174515
http://dx.doi.org/10.1093/ije/dyv113
http://www.ncbi.nlm.nih.gov/pmc/articles/4521133
http://www.ncbi.nlm.nih.gov/pubmed/25492701
http://dx.doi.org/10.1186/s12955-014-0176-2
http://www.ncbi.nlm.nih.gov/pmc/articles/4275948
http://www.doi.org/10.6084/m9.figshare.11743206
https://www.who.int/healthinfo/systems/SARA_Reference_Manual_Full.pdf
http://dhsprogram.com/What-We-Do/Survey-Types/DHS-Questionnaires.cfm#CP_JUMP_16179
https://www.measureevaluation.org/resources/publications/ms-15-104
https://www.measureevaluation.org/resources/publications/sr-08-46
http://dx.doi.org/10.1111/dpr.12209
http://www.ncbi.nlm.nih.gov/pubmed/27283160
http://dx.doi.org/10.1093/ije/dyw098
http://www.ncbi.nlm.nih.gov/pmc/articles/5407170


Open Peer Review
Current Peer Review Status:   

Version 1

Reviewer Report 07 October 2020

https://doi.org/10.21956/gatesopenres.14213.r29403

© 2020 Makins A. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Anita Makins  
Department of Women's and Reproductive Health, University of Oxford, International Federation 
of Gynecology and Obstetrics, Oxford, UK 

This report details the protocol designed for the CaPSAI Project. The CaPSAI project is a well 
thought out complex study looking at whether social accountability methods can positively 
influence the provision and uptake of FP/C services. The theory of change is appropriate and the 
research methodology is adequate to assess impact in that it is multifaceted, using both 
quantitative and qualitative methodologies. On the whole the authors are to be congratulated on 
their study protocol and I look forward to the outcomes in the next few years. 
 
I have little to add other than some specific comments regarding details in the manuscript which I 
have outlined below. 
 
1. The intervention:

There is little explanation on the actual intervention. Table 2 gives an overall view of eight 
standard steps but it would be good to outline better the specifics of the assessments which 
the community groups will do regarding their local FP/C services. Given there are different 
partners involved in the implementation its important these processes are standardised. 
Please expand on this.

○

 
2. Study setting:

There is no comment regarding whether the 8 sites are in rural or urban areas? Also what 
kind of health facilities, district general hospitals, clinics or referral centres, patient flow in 
these centres etc.? I realise these are questions which are asked in the audit tool but I just 
wonder whether if the units are widely different, this will effect outcomes and needs to be 
taken into account when comparing the sites. Given the intention to make comparisons 
with the control sites have these been chosen specifically to be comparable in terms of the 
characteristics I mention? Perhaps there needs to be more of an explanation on how the 8 
facilities in each arm were chosen and whether they are comparable to the control sites?

○

 
3. Study design:
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Table 3: Instead of using numbers 1.1, 1.2 etc., for your row on data I would write out the 
specific outcomes so people don’t have to keep referring back otherwise it is not clear what 
you are measuring. Also you are not consistent in the text with using the same numbers 
(sometimes you use (i), (ii) and sometimes you use 1.1, 1.2.). Its easier if you consistently use 
the same numbers for the outcomes measures. 
 

○

Study size – 1.2 : 800 women over 8 study facilities per arm – this is not clear. In 2.1 : why 
then 750 women when looking at effects of the social accountability process? 
 

○

Timing – 1.2 : what do you mean by intake? And 2.2 also not clear.○

 
4. Sample Size:

‘The sample is estimated to be 800 women across five to eight study facilities per arm.’ 
Please make it clear how many sites you will have and how many women were recruited in 
each site. By ‘per arm’ do you mean control and intervention arms – if so, say this.

○

 
Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
Yes

Are sufficient details of the methods provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Not applicable

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: My expertise is in global women's health and I am a specialist Obstetrician & 
Gynaecologist.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Author Response 25 Nov 2020
Joanna Cordero, UNDP/UNFPA/UNICEF/WHO/World Bank Special Programme of Research, 
Development and Research Training Human Reproduction, Avenue Appia 20, Geneva, 
Switzerland 

Comment 1: There is little explanation on the actual intervention. Table 2 gives an overall 
view of eight standard steps but it would be good to outline better the specifics of the 
assessments which the community groups will do regarding their local FP/C services. Given 
there are different partners involved in the implementation its important these processes 
are standardised. Please expand on this.           
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Response: In each setting, the partners implementing the intervention undertaken 
activities that will achieve the intented outcome of each step. For example inclusive 
community mobilization may involve large community meeetings in one context whereas it 
might involve more targetted engagements with specific groups in other settings. How the 
steps are implemented in certain settings should be different as it responds to local 
conditions. The focus on conceptual fidelity over standardization of interventions is in line 
with complex intervention (Moore et al., 2015; Craig et al. 2013). 
 
Comment 2: There is no comment regarding whether the 8 sites are in rural or urban 
areas? Also what kind of health facilities, district general hospitals, clinics or referral centres, 
patient flow in these centres etc.? I realise these are questions which are asked in the audit 
tool but I just wonder whether if the units are widely different, this will effect outcomes and 
needs to be taken into account when comparing the sites. Given the intention to make 
comparisons with the control sites have these been chosen specifically to be comparable in 
terms of the characteristics I mention? Perhaps there needs to be more of an explanation 
on how the 8 facilities in each arm were chosen and whether they are comparable to the 
control sites?       
Response: Additional information has been included in the site selection description 
including matching criteria. 
 
Comment 3: Table 3: Instead of using numbers 1.1, 1.2 etc., for your row on data I would 
write out the specific outcomes so people don’t have to keep referring back otherwise it is 
not clear what you are measuring. Also you are not consistent in the text with using the 
same numbers (sometimes you use (i), (ii) and sometimes you use 1.1, 1.2.). Its easier if you 
consistently use the same numbers for the outcomes measures. 
Response: The data gathering activity is now included on top of table 3. 
 
Comment 4: Study size – 1.2 : 800 women over 8 study facilities per arm – this is not clear. 
In 2.1 : why then 750 women when looking at effects of the social accountability 
process?        
Response: Sample size calculations are specific to the main outcomes. For  contraceptive 
use, the sample size calculation is based on estimates of discontinuation rates described in 
the text. For the effects of social accountability process (Social accountability intermediate 
outcomes) the sample size calculation is described in the text. Sampling for the service 
users survey was calculated using a priori sample size calculation with the ratio of ten 
subjects per item ratio and guidance to validate the study instrument. 
 
Comment 5: Timing – 1.2 : what do you mean by intake? And 2.2 also not clear.  
Response: Intake interview for the cohort study refers to the first data collection point, 
which is after the completion of step 6 of the intervention. 
 
Comment 6: The sample is estimated to be 800 women across five to eight study facilities 
per arm.’ Please make it clear how many sites you will have and how many women were 
recruited in each site. By ‘per arm’ do you mean control and intervention arms – if so, say 
this. 
Response: The number of women per facility depends on the size of the facility. It is 
clarified that "The total sample is estimated at 1600 women across the intervention and 
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control arms in each country".  

Competing Interests: No competing interests were disclosed.
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© 2020 Bailey A. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Angela Bailey  
American University, Washington, DC, USA 

This study design paper is similar to a ‘pre analysis plan’ in social science RCTs which codify 
predetermined analytical parameters of a research study – outcomes, definitions, measurement 
tools, and analysis plans. It serves this purpose. 
 
Overall strengths – Clear mixed methods approach to data collection and proposed analysis of 
findings. Study designed to assess and enhance understandings of both 'processes' and 
'outcomes' which is also valuable. Paper offers definitions of indicators, overview of the 
intervention studied, and links to extended survey tools. This transparency in survey tools and 
ultimately calculations will enhance the utility and applicability of the research findings to broader 
audiences across disciplines of public health and political science. Very much appreciate the 
distinction between ‘standardization’ and ‘conceptual fidelity’ and the study’s prioritization of 
'conceptual fidelity' -- this makes a great deal of sense when trying to facilitate dynamic processes 
such as the "intervention" studied. It will be very important to bring this out in any eventual 
analysis and to apply this to whatever tools or guidance notes are produced (as discussed in the 
dissemination section). 
 
Possible challenges – The ‘tradeoffs’ between interventions that are measurable versus 
interventions that have all the component parts to create change are fundamental challenges in 
studies of health accountability (to use a broad term). The section on ‘study limitations’ focuses on 
the limits of the research methods, but does not reflect possible limits of this intervention itself. 
Both the intervention and the study risk perpetuating the ‘local level’ interface of users/potential 
users and service providers as necessary and sufficient to achieve outcomes (both in terms of FP/C 
uptake and continued use and the empowerment/accountability dimensions measured using 
psychometric scales). The extended data survey tools are quite long, the authors could make it 
easier to quickly identify or link the specific 'extended data' file to the parameter under discussion. 
For example, I was looking through the tools for more on the ‘psychometric scales' and it was not 
straightforward to identify that among the multiple files. The distinction between “process” and 
“intervention” could be made more consistently throughout the text (or in any papers on the 
findings). In the text, if possible link descriptions of measures/numerators/denominators to 
specific source files within the extended data documents for easier tracing because the devil is 
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truly in the details.
 
Is the rationale for, and objectives of, the study clearly described?
Partly

Is the study design appropriate for the research question?
Yes

Are sufficient details of the methods provided to allow replication by others?
Yes

Are the datasets clearly presented in a useable and accessible format?
Not applicable

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Governance, accountability, advocacy, health systems

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Author Response 25 Nov 2020
Joanna Cordero, UNDP/UNFPA/UNICEF/WHO/World Bank Special Programme of Research, 
Development and Research Training Human Reproduction, Avenue Appia 20, Geneva, 
Switzerland 

Comment 1: Possible challenges – The ‘tradeoffs’ between interventions that are 
measurable versus interventions that have all the component parts to create change are 
fundamental challenges in studies of health accountability (to use a broad term). The 
section on ‘study limitations’ focuses on the limits of the research methods, but does not 
reflect possible limits of this intervention itself. Both the intervention and the study risk 
perpetuating the ‘local level’ interface of users/potential users and service providers as 
necessary and sufficient to achieve outcomes (both in terms of FP/C uptake and continued 
use and the empowerment/accountability dimensions measured using psychometric 
scales).     
Response: We have used a conceptual fidelity approach in the intervention design to avoid 
this 'trade-off' between a measurable intervention and an intervention that can bring about 
change in a local context. We have another paper dedicated to the issue of conceptual 
fidelity in developing the intervention that is about to be published. 
 
Comment 2: The extended data survey tools are quite long, the authors could make it 
easier to quickly identify or link the specific 'extended data' file to the parameter under 
discussion. For example, I was looking through the tools for more on the ‘psychometric 
scales' and it was not straightforward to identify that among the multiple files.             
Response: We have included specific file names that are uploaded as extended data in the 
text. 
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Comment 3: The distinction between “process” and “intervention” could be made more 
consistently throughout the text (or in any papers on the findings).    
Response: We reviewed the text and have addressed the issue. Social accountability 
process is used to refer to the process itself. Program is used for implementation of social 
accountability either in study settings or not elsewhere. Social accountability intervention 
now only refers to the implementation of social accountability as a study intervention, 
including in the context of CaPSAI. 
 
Comment 4: In the text, if possible link descriptions of 
measures/numerators/denominators to specific source files within the extended data 
documents for easier tracing because the devil is truly in the details. 
Response: We have included specific file names that are uploaded as extended data in table 
3 to specify sources for each main outcome.  

Competing Interests: No competing interests were disclosed.
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