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Abstract 

Background  A central goal of implementation science is to generate insights that allow evidence-based practices 
to be successfully applied across diverse settings. However, challenges often arise in preserving programs’ effective-
ness outside the context of their intervention development. We propose that qualitative data can inform generaliz-
ability via elucidating mechanisms of an intervention. Critical realist thematic analysis provides a framework for apply-
ing qualitative data to identify causal relationships. This approach can be used to develop mechanism maps, a tool 
rooted in policy that has been used in health systems interventions, to explain how and why interventions work. We 
illustrate use of these approaches through a case example of a community health worker (CHW)-delivered gestational 
diabetes (GDM) screening intervention in Pune, India. CHWs successfully improved uptake of oral glucose tolerance 
tests (OGTT) among pregnant women, however clinical management of GDM was suboptimal.

Methods  Qualitative interviews were conducted with 53 purposively sampled participants (pregnant women, CHWs, 
maternal health clinicians). Interview transcripts were reviewed using a critical realist thematic analysis approach 
to develop a coding scheme pertinent to our research questions: “What caused high uptake of GDM screening?” 
and “Why did most women with GDM referred to clinics did not receive evidence-based management?”. Mechanism 
maps were retrospectively generated using short- and long-term outcomes as fenceposts to illustrate causal path-
ways of the CHW–delivered program and subsequent clinical GDM management.

Results  Critical realist thematic analysis generated mechanism maps showed that CHWs facilitated GDM screening 
uptake through affective, cognitive and logistic pathways of influence. Lack of evidence-based treatment of GDM 
at clinics was caused by 1) clinicians lacking time or initiative to provide GDM counseling and 2) low perceived 
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pre-test probability of GDM in this population of women without traditional risk factors. Mechanism mapping identi-
fied areas for adaptation to improve the intervention for future iterations.

Conclusions  Mechanism maps created by repeated engagement following the critical realist thematic analysis 
method can provide a retrospective framework to understand causal relationships between factors driving inter-
vention successes or failures. This process, in turn, can inform the generalizability of health programs by identifying 
constituent factors and their interrelationships that are central to implementation.

Keywords  Qualitative data, Generalizing, Mechanism mapping, Critical realism

Contributions to the literature

•	Qualitative data can be analyzed through a critical real-
ist lens to inform understanding of causal mechanisms. 
Despite using hyper-local and highly contextual data, 
critical realist thematic analysis can be used to identify 
causal mechanisms to inform generalizability of inter-
ventions.

•	This work demonstrates a novel application of mecha-
nism mapping generated by using retrospective criti-
cal realist thematic analysis of qualitative data from a 
study in Pune, India where community health workers 
were trained to deliver screening for gestational diabe-
tes in urban, slum communities.

•	Qualitatively-derived mechanism maps identified 
areas where our hypothesized mechanisms of change 
did not align with observed mechanisms. This reflex-
ive process illustrates the importance of using data to 
interrogate assumptions driving initial logic model 
development.

•	Discordance between expected and observed outcomes 
an also guided program adaptation for our ongoing 
clinical trial. Our use of critical realist thematic analysis 
can contribute to implementation generalizability by 
illustrating a process that could be replicated to adapt 
evidence-based programs for delivery at a larger scale 
or in different contexts.

Introduction
Critical realism is a philosophical approach that has 
become increasingly applied to the field of implemen-
tation science to explain the process and outcomes 
of implementation. The strength of critical realism in 
implementation science is that it accounts for the com-
plex nature of evidence-based interventions and focuses 
on explaining what works under specific conditions and 
contexts [1]. A critical realist lens interrogates the rela-
tionships between individuals and their contexts [2, 3], 
as well as influences by structures and other agents, to 
identify causal mechanisms and their effects on health 
outcomes. The critical realist approach conceives of 

structures and conditions in specific contexts acting 
through mechanisms to produce the observed effect or 
event [4]. While mechanisms are typically not directly 
observable, they are identified through the process of ret-
roduction [5] – working backwards from empirical events 
and identifying causal forces that explain the events 
observed. Through this iterative process, researchers pro-
pose multiple explanations (or mechanisms) and investi-
gate their validity through data corroboration [6].

Identifying mechanisms to understand causation 
within an implementing system can potentially inform 
generalizability of evidence-based programs, a central 
aspect of facilitating effective and equitable delivery of 
evidence-based care [7–9]. Generalizability refers to the 
applicability of findings to an unknown or wider popula-
tion and is central to the implementation science mission 
of reducing the evidence-practice gap. To facilitate maxi-
mum impact of testing interventions in a specific study 
context, it is critical to understand the causal mecha-
nisms at play during implementation.

An existing approach in implementation science to 
identify and evaluate mechanisms empirically is using 
quantitative data to create directed acyclic graphs 
(DAGs) [10–12], which allows for weighted modeling of 
mechanisms. A weakness of using hypothetical DAGs, 
however, is that they are limited in scope to variables 
known to the researcher. Novel variables are challenging 
to capture using these methods as the variables are, by 
definition, generated by the researcher. Qualitative data, 
in contrast, allows for novel variable capture by includ-
ing the voices of study participants. Realist evaluations 
in implementation science have drawn from theories of 
critical realism to understand how and why interven-
tions work under different circumstances [13]. Using a 
“context + mechanism = outcome” formula as a guiding 
principle, realist studies focus on linking contextual driv-
ers with clinical outcomes through theoretical mecha-
nisms of action. One challenge with realist approaches 
has been a paucity of standardized methods or protocols 
for this type of analysis, leading to varied analytical meth-
ods and confusion among researchers [14]. Pawson & 
Tilley recommend using mixed methods data to evaluate 
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hypothesized context-mechanism-outcome relationships 
[15]. However, realist evaluations do not routinely engage 
with these data to identify mechanisms, with a few nota-
ble exceptions [16–18].

Fryer (2022) posits that thematic analysis – a method 
common to qualitative research – should be operational-
ized under the lens of critical realism to “produce nuanced 
causal explanations of events, countering the mistaken 
assumption that qualitative research cannot produce 
causal knowledge” [19]. Qualitative data provide critical 
details on the implementation context of an intervention, 
the possibility for inductive knowledge generation, and 
describes structural and interpersonal parameters that 
influence measured (as well as unexpected) study out-
comes. These data, therefore, are uniquely positioned to 
theorize detailed mechanisms, which can be applied to the 
task of creating generalizable knowledge about implemen-
tation. Despite the strength of qualitative data to speak to 
these issues, very few researchers have engaged with criti-
cal realist approaches to qualitative data in this way. Here, 
we embrace Fryer’s assertion that highly contextual quali-
tative data can be leveraged to elucidate detailed under-
standings of causal relationships between implementation 
structures, context, and outcomes.

In this paper, we show how critical realist thematic 
analysis can be utilized to provide a deeper understand-
ing of intervention generalizability through identify-
ing causal mechanisms to generate mechanism maps. 
Mechanism mapping, which has previously been used 
to understand outcomes in health systems interven-
tions [20, 21], breaks down an intervention into its 
constituent parts, relating components of implemen-
tation strategies and how these influence intervention 
outcomes [22]. Mechanism maps expand upon the 
structure-context-mechanism-outcome framework in 
critical realism to include non-linear and intertwined 
relationships of an implementation strategy, the core 
steps of an intervention, how these pathways interact 
with each other, and how contextual factors influence 
one or more mechanisms [21]. Mechanism mapping 
models intend to explain how a proposed interven-
tion’s theory of change interacts with its context, 
providing a systematic, data-driven approach to iden-
tifying the causal mechanisms driving intervention 
outcomes [23]. To illustrate this, we provide an exam-
ple using data from a maternal health intervention in 
Pune, India where community health workers (CHW) 
were trained to deliver home-based gestational diabetes 
(GDM) screening in two slum communities. Through 
this example, we illustrate how a retrospective critical 
realist thematic analysis approach was used to create 
mechanism maps that, in turn, can inform next steps in 
scaling up this intervention.

Overview of CHW‑delivered gestational diabetes study
We conducted an explanatory mixed methods study of 
gestational diabetes screening in Pune, India, This study 
was conducted from October 2021 to June 2022 [24]. 
The work was conducted in collaboration with the Deep 
Griha Society, a local non-governmental organization 
with nearly 50 years’ experience providing child welfare, 
nutrition support, and health promotion programs in 
Pune’s slum communities (https://​deepg​riha.​org). Details 
of the intervention are described in Chebrolu et al., 2023 
[24]. In brief, we trained five community health workers 
(CHWs) from Deep Griha Society to conduct oral glu-
cose tolerance tests (OGTTs), the gold standard screen-
ing tool for gestational diabetes, in people’s homes. We 
recruited 248 pregnant women in our study; of these 90% 
(n = 223) accepted the OGTT delivered by the CHW. 
Thirty-one women (14%) screened positive for GDM 
and were referred to antenatal clinics for GDM care by 
the CHWs. After two weeks, CHWs followed up in per-
son with the women that screened positive for GDM to 
determine if they had sought care and to ask about clini-
cal management, if any. Nearly all women with GDM had 
sought clinical care (97%, n = 30); however, only 33%  of 
these (n = 10) received any counseling or treatment from 
the clinician for GDM. No incentives were provided to 
pregnant women to encourage acceptance of the OGTT 
or to attend clinic following screening.

At study completion, a female Ph.D. social scientist not 
affiliated with the study conducted 53 semi-structured 
interviews in Marathi (the local language) with a purpo-
sive sampled subset of 30 pregnant women (20 of whom 
had screened positive for GDM), all 5 CHWs, and 18 
maternal health clinicians from the Pune area. Partici-
pants were identified to represent those with and without 
GDM; those who screened positive for GDM were pur-
posefully overrepresented so that we could learn about 
the continuum of care after clinic referral, as well as cli-
nicians from both public and private facilities providing 
antenatal care in the study region. Characteristics of par-
ticipants in the qualitative study are shown in Appendix 
Table  3. Interview sample size was determined based 
data saturation estimates in the literature and confirmed 
through data analysis [25]. Qualitative interview partici-
pants received a gift (either household staples or snacks) 
valued at approximately 200 rupees (approximately $2.50 
US Dollars).

An interview guide was developed based on the Consol-
idated Framework for Implementation Research frame-
work and used to ensure consistency of topics across 
interviews while allowing for novel concepts to arise 
(S1- S3 Text). Pregnant women were asked about receiv-
ing screening from CHWs and experience with clinical 
GDM care. CHWs were asked about providing GDM 

https://deepgriha.org
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screening and counseling in their communities. Clini-
cians were asked about their perceptions of GDM preva-
lence, diagnosis, and treatment. Interviews were audio 
recorded, transcribed, and translated from Marathi into 
English for analysis by a professional translation service. 
Both Marathi and English transcripts were produced for 
each interview. One quarter of all English transcripts were 
spot-checked against the Marathi transcripts and dis-
cussed with the study’s qualitative interviewer – who is 
fluent in both Marathi and English – to ensure preserva-
tion and fidelity of meaning.

We retroductively analyzed these qualitative data 
using critical realist thematic analysis to empirically 
create mechanism maps explaining the causal relation-
ships between context, implementation strategies, and 
observed clinical outcomes. The process of the critical 
realist thematic analysis and mechanism map creation is 
presented here as an example to illustrate application of 
this novel approach.

Methods
Logic model creation
Prior to study initiation, a logic model describing the 
intervention’s theory of change and proposed facilitators 
and barriers was created following repeated engagement 
with the literature on CHW task-shifting interventions, 
the study team’s prior experience with maternal health 
and community-based research, and informal conver-
sations with colleagues and community health workers 

[26]. This logic model summarizes, in broad strokes, the 
anticipated process, facilitators, barriers, and outcomes 
of the intervention (Fig. 1). With OGTT administration 
training and material support, we anticipated that the 
CHWs would successfully engage in community out-
reach, home-based testing, and referrals to clinical care. 
The intended outcomes of this process were uptake of 
the OGTT among pregnant women and referral to clini-
cal care for those screening positive for GDM (short 
term), individual GDM management (medium term), 
and improved population maternal health (long term).

Our quantitative data demonstrated that our CHW-
delivered screening program resulted in achievement 
of anticipated short term clinical outcomes but did not 
align with the hypothesized medium–term outcome of 
women receiving evidence-based GDM management, 
and therefore would preclude achievement of the long-
term goal of improved population maternal health. This 
prompted us to critically re-evaluate our qualitative 
data with a focus on explaining why our program failed 
to achieve distal outcomes, a “pre-mortem” approach 
that has been suggested to leverage hindsight to gener-
ate an explanation and prevent a poor outcome in the 
future [27].

Qualitative data analysis
All steps in our retrospective analysis process are sum-
marized in Table 1 and discussed in detail below.

Fig. 1  Logic model summarizing the proposed theory of change of CHW-facilitated GDM screening
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Critical realist thematic analysis
Interview transcripts were reviewed, using a critical real-
ist thematic analysis approach described by Fryer [19], to 
develop a coding scheme pertinent to our research ques-
tions: “What caused high uptake of the CHW-delivered 
GDM screening?” and “Why did most women GDM 
referred from this study not receive evidence-based treat-
ment at the clinics?”.

We followed Fryer’s approach to critical realist the-
matic analysis as follows:

•	 Step 1: We began by establishing our events (the 
experience of CHW-delivered GDM screening) and 
defining our two research questions, as above.

•	 Step 2: Authors KB, MP, and AC familiarized them-
selves with the qualitative data, skimming a large 
portion of the interviews and taking general notes. 
Initial descriptive codes were then generated using a 
data-led approach. Identified codes and themes were 
organized using Microsoft Word and Excel. Pertinent 
quotes were highlighted in Word then copied and 
pasted into Excel. Each participant ID was placed in 
an Excel row and initial descriptive codes placed in 
separate columns. Illustrative quotes were placed to 
provide “evidence” for the descriptive codes.

•	 Step 3: Authors KB, MP, and AC reviewed codes to 
ensure standardization (using the same word for 

similar codes) and facilitate consolidation (bringing 
similar thematic codes together into themes). Disa-
greements or discrepancies in codes were resolved 
through discussion between the three authors and 
senior author RS. An updated Excel sheet was created 
with consolidated codes explaning the two research 
questions: 1) high uptake of the CHW-delivered 
screening and 2) paucity of evidence-based treatment 
for women with GDM referred to local clinics.

•	 Step 4: Causal explanations were drafted from these 
revised codes and iteratively tested for validity by 
re-reading the interviews in full through the lens of 
the themes to test for validity. While Fryer describes 
causal explanations as “themes”, we present them here 
as “mechanisms” insofar as these are factors we identi-
fied as influencing outcomes within the study context.

•	 Step 5: Graphs of causal mechanisms and their relation-
ships to intervention context/outcomes were created 
and then reviewed across the authorship team to inter-
rogate the validity of the conclusions made. For cases 
where the authorship team did not agree on causal 
mechanisms or the map components, we reverted to 
Steps 3 and 4 again to review the primary data. After 
mechanisms and maps were finalized through consen-
sus, we initiated discussions on how best to disseminate 
these findings and agreed on creating this methodology 
paper to report our process and results.

Table 1  Summary of mechanism map creation

Phases Process

Logic Model creation 1. Created implementation logic model based on the proposed theory of change integrating literature, study 
team experience, and contextual knowledge as appropriate
2. Predefined short-, medium-, and long-term anticipated intervention outcomes

Critical realist thematic analysis [19] 1. Study team retrospectively defined events and research questions of interest
2. Two coders familiarized themselves with the data and generated data-led descriptive codes
3. Two coders applied standardization and consolidation to develop themes (i.e., mechanisms: causal explanations 
of experiences/events), which were iteratively refined by four authors familiar with the data set
4. Themes were tested for validity through corroboration and re-engagement with primary data
5. Mechanism maps were drafted then interrogated for validity by the entire study team, with reversion to steps 
3&4 above in cases of disagreement

Map creation 1. Short-, medium- and long-term outcomes from implementation logic model were used as fenceposts 
of mechanism maps
2. Contextual relationships identified by thematic analysis were placed between appropriate fenceposts
3. Codes from qualitative data identified contextual factors that influence linkage of steps and organize map 
into pathways
4. Arrows were placed to represent the directionality of causal relationships
5. Reengaged with qualitative data to consider additional influences between identified steps across pathways, 
with reversion to steps 2–4 above as needed

Concordance or discordance 
of observed versus predicted 
outcomes

1. Compared implementation logic model (created from engagement with prior literature) with mechanism 
maps (created from critical realist analysis of qualitative data), and identified stage/s where implementation did 
not proceed as expected
2. Reengaged with thematic analysis codes to identify the contextual factors that drove the deviation from our 
a priori theory of change
3. A. When outcome was not expected: Study team discussed actions that would potentially modify the context 
leading to the desired implementation outcome for future work
4. When mechanism was not expected: Study team considered how the implementation could facilitate replica-
tion of the unexpected mechanisms to improve generalizability of findings
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Mechanism map creation
Drafts of the mechanism maps were created by authors 
KB and AV based on the ‘themes’ identified during 
analysis to illustrate the linkage of component steps to 
mechanisms within the study context [28]. The interven-
tion’s short- and medium-term outcomes – identified 
by the initial logic model – were placed as fenceposts 
for the maps (Fig. 2). Mechanism maps were then gen-
erated by positioning the key steps in relation to one 
another and connecting the identified causal relation-
ships as identified by critical realist thematic analysis. 
Repeated engagement with the data throughout the pro-
cess ensured that maps reflected participant experiences 
[29]. Representative quotes supporting the development 
of the mechanistic pathways can be found in Appendix 
Tables 4 and 5.

Discordance of observed outcomes with logic model
In cases where the outcomes predicted by our imple-
mentation logic model were not observed, mechanism 
mapping interrogated the gap between initial and empiri-
cally derived mechanisms. First, authors KB and AV 
revisited the logic model and utilized the thematic anal-
ysis to identify which stage(s) the intervention failed to 
align (Appendix Figure 5). Authors then reengaged with 
qualitative analysis to characterize the contextual factors 
that precipitated the observed breakdown and to gen-
erate ideas regarding context modifications that would 
bridge the implementation gap. This included considera-
tion of outcomes that aligned with the logic model but 
worked through unanticipated mechanisms. This learn-
ing intends to target improvement of the intervention to 

more effectively achieve long-term goals of improving 
population health.

Case example
Research question 1: What caused high uptake 
of the CHW‑delivered GDM screening?
CHWs trained in the delivery of home-based OGTT suc-
cessfully improved GDM screening through three distinct 
mechanisms: affective, cognitive, and logistic influences 
(Fig. 3). CHWs operated affectively in the context of low 
social distance, as peers and members of the same com-
munity, which facilitated the formation of social bonds 
and allowed them to serve in the role of informal advisors. 
Pregnant participants described looking to CHWs for 
guidance on health-related topics and stated that CHWs 
explained the OGTT and GDM in a manner they under-
stood, given low baseline knowledge on GDM in the com-
munities [30, 31]. Lastly, participants cited the need for 
transportation and time away from the household as bar-
riers to clinic based GDM screening care.

CHW-delivered counseling resulted in nearly all par-
ticipants who screened positive for GDM presenting to 
clinic within two weeks. The context of CHW-provided 
brokered information and counseling served as an 
important backdrop. Affectively, the social bond between 
the CHW and the participant was important because the 
recommendation to seek a higher level of care came from 
a trusted peer. Cognitively, participants’ new understand-
ing of their risk of GDM led to concern for her fetus. The 
confluence of both affective and cognitive factors led to 
the prioritization of attending clinic despite the afore-
mentioned barriers in this low-resource setting.

Fig. 2  Anticipated short- and medium-term outcomes serve as fenceposts for the intervention’s mechanism map

Fig. 3  Mechanism map explaining high OGTT uptake and high rates of presentation to clinic for GDM care
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Research question 2: Why did most women with GDM 
referred from this study not receive evidence‑based 
treatment at the clinics?
Once pregnant women who screened positive for GDM 
presented to clinic, interviews indicated numerous driv-
ers of inconsistent management by maternal health cli-
nicians. The standard of care involves a fasting plasma 
glucose OGTT to confirm the diagnosis of GDM [32]. 
Clinician participants, however, expressed skepticism 
regarding the validity of our CHW-delivered GDM 
screening test and were uncertain or unaware of a proto-
col to repeat an OGTT with a venous blood draw. Clini-
cians also had low concern for GDM in this low-income 
population, given their lack of traditional risk factors 
such as obesity, thereby reducing their pre-test probabil-
ity that our CHW-delivered tests were accurate.

Very few women who screened positive for GDM by 
the CHW-delivered test were provided with any recom-
mendations regarding the need for medication or dietary 
changes. Some clinicians expressed concern that indi-
vidual counseling would be ineffective in the cultural 
and socioeconomic context of slum communities, cit-
ing beliefs that poor pregnant women were active and 
did not have access to unhealthy foods – and therefore 
were not at risk for GDM. Moreover, clinicians operated 
within the context of temporal scarcity, operating above 
capacity and without adequate staffing, so some stated 
they did not have the time to provide lifestyle or nutri-
tional counseling (Fig. 4).

Discussion
Mechanism mapping using qualitative data through a 
critical realist lens provided insight into the causal rela-
tionships driving the observed outcomes of our CHW-
delivered GDM screening program. To our knowledge, 
this is the first study to retrospectively create mechanism 
maps to understand drivers of implementation using crit-
ical realist thematic analysis of qualitative data. We posit 

that qualitative data can be used to identify mechanistic 
relationships explaining intervention outcomes, brings to 
the forefront important considerations for generalizabil-
ity of findings. Our work also addresses the call to inter-
rogate challenges in implementation science research 
[27, 33]; the mismatch between the assumptions in our 
original logic model and observed clinical outcomes was 
the nidus from which this reflexive engagement grew.

Generalizability is a central component of scalabil-
ity [34] – continuously increasing reach or adoption of 
an intervention across populations. We believe that the 
methodological approach illustrated here can facilitate 
progress towards study generalizability by illustrating 
determinants of implementation. In their consideration 
of ‘scaling out’ of evidence-based programs, Aarons et al. 
(2017) state implementation scientists must determine 
if “there is sufficient empirical evidence or justification 
that this evidence-based program would impact health as 
expected” in a new context [35]. Our use of critical realist 
thematic analysis and mechanism mapping can provide 
an evidence base for generalization, by explaining how 
the program worked (and did not work) and illustrat-
ing the core mechanisms contributing to desired clini-
cal outcomes of screening uptake and evidence based 
GDM management. Further, the task of generalizability 
is strongly linked to a thorough understanding of context 
[36]. Our approach accounted for the influence of highly 
detailed, local experiences on study outcomes while 
extrapolating on causality in overarching way that can 
be used to frame evaluations of other study settings. Our 
approach to mechanism mapping informs generalizabil-
ity of implementation research by methodically evaluat-
ing the intervention and teasing apart what aspects of 
intervention success or failure could be modifiable and 
which were inextricably tied to contextual factors.  We 
interrogated our original theory of change, organizing 
data to elucidate the steps and contextual elements that 
contributed to the actual implementation outcomes. The 

Fig. 4  Mechanism map of clinical management for participants screening positive for GDM
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retroductive observation of mechanisms from the data 
by building a mechanism map allowed for reflection on 
the assumptions underlying our theory of change. In 
turn, the comparison between theoretical and indirectly 
observed mechanisms facilitated changes to the inter-
vention to better match the causal mechanisms found 
through this critical realist analysis. This approach aligns 
with the “bottom up” strategy of generalization described 
by Borgstede & Scholz (2021) [37].

Unfortunately, our initial logic model was misaligned 
with the implementation context, a circumstance that 
has been described in other study circumstances [20, 21, 
27], highlighting the need for rigorous and thorough pre-
implementation work to identify these types of barriers. 
Our findings also demonstrate the importance of bring-
ing empirical data to challenge and potentially decon-
struct errors in researchers’ assumptions. Reflexivity 

of the researcher is essential to advancing an equitable 
approach to implementation science [38], and a central 
component of reflexivity is laying bare one’s assumptions. 
Reflexivity is even more critical when conducting global 
health research where health systems are already vulner-
able and under-resourced, and pragmatic research – such 
as ours – places additional strain on these systems [39]. 
Our critical realist thematic analysis and mechanism 
maps demonstrated the need to support clinicians caring 
for women with GDM, which we have integrated into a 
central pillar of the ongoing cluster-randomized clinical 
trial which expands upon our pilot work (NCT06209411).

Mechanism mapping done in this manner can also 
unveil the relative importance of correctly predicted 
mechanisms. For example, based on our engagement with 
prior data, we believed that reducing logistical barriers was 
the primary benefit of this community-based screening 

Table 2  Summary of observed mechanisms and contextual considerations for generalizing to other contexts

Identified mechanism of action Contextual considerations for this activating mechanism in other 
settings

Affective pathway: Low social distance (i.e., near peer relationships) facili-
tates successful implementation

• Leveraging social capital and trust to increase adoption may be accom-
plished through training near-peer health workers such as CHWs
• Programs using more specialized health worker cadres (such as nurses 
or social workers) may not activate the affective pathway due to greater 
social distances
• Programs using CHWs from outside of the local community may not acti-
vate the affective pathway as effectively
• Partnerships with well-regarded community-based organizations can 
build trust in the evidence-based program

Cognitive pathway: Knowledge brokering (i.e., translating health informa-
tion) facilitates successful implementation

• Health workers can facilitate engagement with evidence-based health 
programs and services by ‘translating’ health information into local vernacu-
lar
• Health workers/counselors that use specialized terminology may be 
less effective in activating the cognitive pathway through knowledge 
brokering

Logistic pathway: Removing logistical barriers to evidence-based pro-
grams can facilitate successful implementation

• Home-based delivery may have the greatest impact in contexts 
where individuals experience significant logistical barriers to care such 
as due to poverty, geographic marginalization, competing priorities
• Reducing logistic barriers through decentralizing access to services can be 
particularly impactful in contexts where health systems are overburdened
• Contexts where individuals have higher self-efficacy in navigating health 
system logistics may not benefit from activating this mechanism, as some 
may prefer receiving facility-based services

Clinician knowledge: Clinician knowledge of evidence-based practices 
can facilitate or hinder delivery of gold-standard care

• In contexts where clinician knowledge of evidence-based practices 
is highly variable, implementation could be optimized by determining cur-
rent practices and potentially engaging clinicians in intervention planning
• In contexts where clinician knowledge or buy-in is low, fidelity of deliver-
ing evidence-based practices may be strengthened through clinical cham-
pions, and/or targeted quality-improvement strategies such as coaching, 
audit/feedback, educational programming, etc.
• Decentralized screening programs can improve uptake of screening, 
but its impact is limited without gold standard clinical care for individuals 
who require facility-based treatment

Temporal scarcity: Implementation of evidence-based care is challenging 
in resource-limited settings

• Clinicians may not prioritize delivering evidence-based care in overbur-
dened clinical settings if the program is perceived to be lengthy and time 
consuming. Less complex options may be favored in these contexts
• Researchers may advocate for changes in policy and/or funding to address 
structural drivers of health – such as lack of clinical resources – in low-
resource contexts
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program; however, our data showed that CHWs’ peer advi-
sory roles was a major driver of OGTT uptake and pres-
entation to clinical care for women screening positive for 
GDM. Finding this affective pathway can inform generaliz-
ability and transferability. Table 2 summarizes the mecha-
nisms of action in identified in our analysis, and contextual 
considerations regarding generalization to other settings. 
These considerations of how mechanisms affect imple-
mentation outcomes are not limited to CHW-delivered or 
community-based programming. For example, our study 
notes that activating social networks through near-peer 
relationships between CHWs and women in this study 
was an important mechanism facilitating uptake of evi-
dence-based GDM screening. Peer-delivered counseling 
may facilitate adoption by activating the affective mecha-
nism more successfully than nurse- or physician-delivered 
programs. This is borne out in the literature, where peer 
support has been described as a highly effective approach 
in both community- [40–42] and facility-based [43, 44] 
interventions.

Using a critical realist thematic analysis approach to 
identify causal mechanism to explain intervention out-
comes can also provide targets for adaptation. While 
qualitative data used to inform adaptation is highly con-
textual, the process of adaptation potentially increases 
intervention generalizability by creating interventions 
that are more responsive and aligned with structural and 

social constraints [45]. While our intervention was highly 
successful in its originally stated goal (GDM screen-
ing uptake), our medium-term goal of improved GDM 
management was not achieved due to observed clinical 
management that felt short of gold standard, evidence-
based management. By using mapping to further under-
standing what those factors are and how they influenced 
study outcomes through qualitative data, adaptations can 
be designed overcome barriers or replicate facilitators to 
foster intervention success in more generalized settings. 
By disaggregating the intervention into component, 
related parts, our analysis pinpointed areas for targeted 
adaptations to improve medium- and long- term par-
ticipant outcomes in various contexts. Our illustration 
of targeted adaptation intends to contribute to literature 
on implementation generalizability by highlighting how 
adaptations can improve engagement as well as clinical 
effectiveness [46].

Conclusion
Mechanism maps generated through critical realist the-
matic analysis of qualitative data can provide a detailed 
understanding of causal relationships driving implemen-
tation of evidence-based practices. Qualitatively derived 
mechanism maps could be used to generalize imple-
mentation of evidence-based programs across global 
contexts.

Appendix

Table 3   Parent study qualitative interview participant characteristics
Age in years 
(median [IQR])

Gestational age at 
enrollment in weeks 
(median [IQR])

Marital status 
(n, %)

Religion (n, %) Highest educational level 
(n, %)

Occupation
(n, %)

All pregnant 
women (n = 30)

23 [6] 26.1 [6.1] Married (30, 
100%)

Hindu (20, 66.7%)
Muslim (5, 16.7%)
Buddhist (5, 16.7%)

Graduate school (4, 13.3%)
Post-high school certificate 
(8, 26.7%)
High school (12, 40%)
Middle school (4, 13.3%)
Primary school (1, 3.3%)
None (1, 3.3%)

Housewife (27, 90%)
Other (3, 10%)

  GDM + 
 (n = 20)

23 [7] 24.9 [3.4] Married (19, 
100%)

Hindu (12, 63.2%)
Muslim (4, 21.1%)
Buddhist (3, 15.8%)

Graduate school (4, 21.1%)
Post high school certificate 
(5, 26.3%)
High school (7, 36.8%)
Middle school (3, 15.8%)

Housewife (18, 94.7%)
Other (1, 5.3%)

  GDM –
 (n = 10)

23 [8] 30.3 [7.1] Married (11, 
100%)

Hindu (8, 72.7%)
Muslim (1, 9.1%)
Buddhist (2, 18.2%)

Post high school certificate 
(3, 27.3%)
High school (5, 45.5%)
Middle school (1, 9.1%)
Primary school (1, 9.1%)
None (1, 9.1%)

Housewife (9, 81.8%)
Other (2, 18.2%)

CHW
(n = 5)

30 [4] N/A Married
(4, 80%)

Hindu (3, 60%)
Muslim (2, 40%)

Post high school certificate 
(1, 20%)
High school (4, 80%)

N/A

Clinicians
(n = 18)

37 [8] N/A Married (18, 89%) Hindu (14, 78%)
Muslim (22%)

Graduate school (18, 100%) OB-GYN (15, 83%)
General Practitioner (3, 
17%)
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Table 4  Representative quotes illustrating mechanisms of OGTT uptake and clinic presentation

Mechanism map pathway Qualitative finding Representative Quotes

CHWs available and have ability to perform 
OGTT​
Participants accept OGTT​

Low social distance creates affective social bond, 
CHW as informal advisor

"She talks very nicely. It didn’t feel, like someone 
from outside is coming and doing my check-up" – 
Pregnant woman, 24 years old

"When you mentioned the name Deep Griha, 
anyone would be ready. Because in every one 
of their homes whether it may be grandmother 
or grandfather, someone or the other… they 
know Deep Griha”- CHW, 36 years old

CHW translates medical knowledge, patient 
absorbs information

"I previously did [an OGTT] at [the government 
hospital], but they didn’t tell me anything much 
at all. Not like the way that [the CHW] had told 
me. ‘It is like this. There can be a problem.’" – Preg-
nant woman, 24 years old

"They only know that they have to go to the hos-
pital and after going there they give a bottle 
filled with sugar water, then they have to drink 
it and do the test for sugar. But why is it done, 
the importance of that they don’t know yet. So, 
when we were doing the study, we were sitting 
down with each of the women and their family 
members in their homes and explaining its impor-
tance.” – CHW, 47 years old

CHW-delivered testing removed logistic barriers, 
patient has ability engage in care

“There is a large family in houses [and lots 
of responsibilities], so we cannot get out of the 
house [to do the OGTT testing].” – Pregnant 
woman, 25 years old

"It saved the time. I would have spent two hours 
over there at the hospital, I would just have sat 
there. At least I did some work at home. So this 
was the advantage! Saved two hours …. yes, it 
also saved traveling time" – Pregnant woman 
with GDM, 22 years old

Participants accept OGTT​
Participants screening positive for GDM visit 
clinic

Participants trust CHW advice to seek follow up "Since I came to know [about my GDM 
from the CHW] now I can take some good 
decisions about what I want to do going ahead."- 
Pregnant woman with GDM, 33 years old

"Since we came to know [about the GDM 
from the CHW] we can control it…So instead 
of going into a depression, I can think how we 
can improve it. [My CHW] and the others 
from the Deep Griha working on providing 
that knowledge." – Pregnant woman with GDM, 
33 years old

Participants concerned about GDM for fetal 
wellbeing

"For the baby, they are willing to do everything. 
They will cut down on their sugar, change their 
diet, and do everything." – Physician, female, 
30 years of experience

“What will happen? Such a small baby … You 
are worried [when you have GDM]” – Pregnant 
woman with GDM, 30 years old
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Table 5  Representative quotes illustrating mechanisms of inconsistent clinical management of GDM

Mechanism map pathway Qualitative finding Representative Quotes

Participants with GDM visit clinic
Participant’s GDM is diagnosed

Physician does not trust CHW-delivered OGTT 
test results from capillary blood samples

"There are some variations. The standard books 
that we have, in them they have given the lev-
els only for venous blood sample."—Physician, 
female, 11 years of experience

“The glucometer has a ± 10 ml gram sugar 
of deflection compared to the standard labora-
tory method.” – Medical Officer, male, 20 years 
of experience

Physicians not concerned about GDM risk 
in slum communities

"There are very few [cases of GDM] from slum 
areas because of their diet and lifestyle."—Physi-
cian, female, 37 years of experience

"[GDM] is under control. It is around 5–8 percent 
incidence there." – Physician, female, 6 years 
of experience

Participant’s GDM is diagnosed
Participant’s GDM is managed

Maternal health clinics are overwhelmed "In [the government hospital], they have a heavy 
workload. Maybe because of that they don’t speak 
with the patients at all.”—Physician, male, 22 years 
of experience

"[Physicians] don’t pay that much attention 
because there are a lot of patients there. They are 
in a hurry. So … they only tell you anything if you 
ask them. They don’t suggest anything on their 
own." – Pregnant woman, 20 years old

Counseling considered ineffective in slum 
populations

"I mean even after telling them many times … ‘do 
not eat anything in between meals’, the patients 
don’t follow those instructions."—Physician, 
female, 7 years of experience

"We advise patients every time [about diet 
and exercise], but patients don’t follow-up.” – Phy-
sician, female, 1 year of experience

Fig. 5  Revised logic model summarizing proposed intervention changes to address inconsistent clinical management of GDM
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