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Abstract

This article contributes to the field of mixed methods by introducing a new method for eliciting
participant perspectives of the quantitative results of randomized controlled trials. Participants
are rarely asked to interpret trial results, obscuring potentially valuable information about why
a trial either succeeds or fails. We introduce a unique method called visual participatory analysis
and discuss the insights gained in its use as part of a trial to prevent risk and reduce the preva-
lence of diabetes in Bangladesh. Findings highlight benefits such as elucidating contextualized
explanations for null results and identifying causal mechanisms, as well as challenges around
communicating randomized controlled trial methodologies to lay audiences. We conclude that
visual participatory analysis is a valuable method to use after a trial.
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Cluster randomized controlled trial (RCT) designs have been widely used to evaluate
community-based interventions addressing health issues from child mortality to gender-based
violence (Ellsberg et al., 2015; Prost et al., 2013). However, interpreting the quantitative results
of these trials largely remains a scholarly endeavor carried out by research teams with sophisti-
cated academic skills. This results in interpretations that are often read and understood by
highly trained professionals, limiting the potential for wider dissemination of knowledge into
practice (Brownson et al., 2017) and public engagements with science (Snow & Dibner, 2016).
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In some cases, the absence of adequate qualitative research in developing and implementing
quantitative trials may also contribute to a poor interpretation of trial results based on a misin-
terpretation of the local context (Elford et al., 2001; Wight et al., 2002), or a lack of knowledge
about what actually occurred during an intervention (Pope & Mays, 1995).

Past oversight and potential errors have resulted in new approaches and guidelines for RCTs
that explicitly promote the use of mixed methods as part of intervention evaluation (Davis et al.,
2019; Drabble & O’Cathain, 2015). While evaluations that give equal weight to both qualitative
and quantitative data have been slow to come about in practice (Lewin et al., 2009; Rapport et
al., 2013), current guidelines recommend the use of qualitative process evaluations alongside
quantitative RCTs as a means of gathering information about how the intervention and the trial
were implemented (Craig et al., 2008; Craig et al., 2013). It is recommended that process eva-
luation findings be used in interpreting quantitative RCT results to expose potential reasons for
deviations from the trial protocol during implementation, clarify causal mechanisms of the inter-
vention, or identify contextual factors that may have had an influence on outcomes (Moore et
al., 2015). Despite these recommendations, however, qualitative research conducted alongside
trials is rarely discussed in the interpretation of published trial results (Drabble et al., 2014;
O’Cathain et al., 2014) and often has major methodological shortcomings (Lewin et al., 2009).

The purpose of this article is to introduce a unique mixed methods approach to evaluation
research, one which relies on the participation of those targeted by the intervention in the inter-
pretation of the quantitative results. The participation of groups or individuals targeted by inter-
ventions as part of the research process has been widely supported by qualitative researchers
for decades, in some cases, contributing to the development of entirely new methodological
approaches, such as community-based participatory research (Minkler & Wallerstein, 2008),
participatory rural appraisal (Chambers, 1994), and participatory action research (Lewin, 1946).
These approaches belong to a well-established body of methodological literature about enga-
ging participants in the research process. Participatory techniques, including photovoice, map-
ping, issue prioritization, and time analysis tools, are often used as a means of collecting
valuable data with illiterate populations, children, or marginalized communities (Skovdal &
Cornish, 2015; Wang & Burris, 1997). The use of peer researchers as data collectors has also
been widely used within health as a means of overcoming power dynamics that may exist
between researchers and participants (MacLellan et al., 2017). Others have developed new
approaches to including research participants in the analysis process, such as involving stake-
holders in team-based analysis (Flicker & Nixon, 2015) and using emoticons to evaluate pro-
grams with people living with disabilities (Post et al., 2016). The perceived advantages of the
participation of targeted communities in research processes include the potential to address the
needs of communities that have been previously marginalized by research (Smith, 1999), the
ability to gain diverse perspectives from local stakeholders (Flicker & Nixon, 2015), and the
deepening of analytical insights through local engagement (Karim et al., 2016).

Participatory research methods have rarely been used as part of RCTs, with a few notable
exceptions (Davis et al., 2019). One example of this is ‘““‘Broad Brush Surveys’’ that include
participatory community-based activities, and have been suggested as a comprehensive tech-
nique for collecting rich case studies about the local context to inform the design of a trial
(Bond et al., 2019). Communities have also been involved in the design of trials using tech-
niques such as public randomization procedures, and the co-design of research tools in colla-
boration with research participants (Flicker et al., 2010). However, the vast majority of
participatory approaches that have been used within trials are part of the intervention rather
than its evaluation, and involving participants in the analysis process is virtually unheard of in
trials.
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This article draws on the participatory approach to qualitative health research to develop
knowledge about the process and utility of using participatory research methods as part of a
mixed methods analysis of trial data. It does this by describing how an alternative approach to
data interpretation that involves the participation of targeted communities in the interpretive
process—visual participatory analysis (VPA)—was used as part of the DMagic trial in
Bangladesh. The article begins with a description of the DMagic trial to provide a contextual
background to the intervention evaluation that led to the development of the VPA method. We
then describe the development of the methodology and how the data were collected and ana-
lyzed using this method. The findings summarize the results of our analysis of the VPA data
followed by a discussion of how these findings contribute to both a better understanding of the
DMagic intervention and to the mixed methods literature.

The DMagic Trial

The Diabetes Mellitus Action through Groups or Mobile Information for better Control
(DMagic) trial was a three-arm cluster RCT conducted in 96 rural villages (clusters) in Faridpur
district, Bangladesh, covering a population of approximately 125,000 (Fottrell et al., 2016).
Based on public randomization process, 32 villages were allocated to receive a participatory
learning and action (PLA) group intervention, 32 were allocated to receive mHealth health pro-
motion voice messages delivered to mobile phones, and 32 were allocated to usual care, which
in this context is care seeking in government or private facilities often associated with out-of-
pocket payments, and limited preventative public health campaigning.

The PLA intervention consisted of monthly group meetings whereby community members
were guided through a process of problem identification and prioritization, strategy planning to
overcome identified problems, implementation of strategies, and evaluation. Groups were
facilitated by local men and women who were recruited by the project team and given training
on group facilitation and key concepts in diabetes prevention and control. Separate men and
women’s groups were established to ensure women felt comfortable speaking freely given the
highly gendered context of Bangladesh, but there were no restrictions on participation in the
groups. A total of 122 groups were established across 32 villages and an average of 27 people
participated in each group on a monthly basis over 18 months. Group strategies varied but often
involved community awareness raising, exercising in groups, coordination of blood sugar test-
ing and small income-generating and kitchen-gardening activities.

The mHealth intervention consisted of short twice-weekly voice messages on the signs,
symptoms, prevention, and care for diabetes sent to participants’ mobile phones over a period
of 14 months. Anyone residing in the 32 mHealth intervention villages with a mobile phone
was eligible to receive the messages on registration with the intervention team. A range of mes-
sage formats was used, including information giving, dramas, and songs. All content was based
on formative research and behavior change theories and was reviewed by medical experts
(Jennings et al., 2019; Morrison et al., 2019).

Trial impact was measured through sample surveys of individuals living within the study vil-
lages and has been reported elsewhere (Fottrell et al., 2019). Primary outcomes were the follow-
ing: (a) population prevalence of diabetes and intermediate hyperglycemia (defined as impaired
fasting glucose and/or impaired glucose tolerance) among adults aged 30 years and older and
(b) 2-year cumulative incidence of diabetes among adults 30 years and older identified with
intermediate hyperglycemia before intervention. Large, significant reductions were observed in
the prevalence of type 2 diabetes and intermediate hyperglycemia in the PLA intervention arm
compared with control (adjusted odds ratio [95% confidence interval], 0.36 [0.27, 0.48]), and in
the 2-year cumulative incidence of type 2 diabetes among an intermediate hyperglycemic cohort
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in the PLA arm compared with control, 0.39 [0.24, 0.65]. No differences in primary outcomes
were observed between the mHealth arm and control. Secondary outcomes included measures
of knowledge and awareness of diabetes which improved significantly in both intervention arms
relative to control, although the impact was consistently higher in the PLA intervention arm.
Additional secondary outcome measures of blood pressure, obesity, quality of life, care seeking,
physical activity, and fruit and vegetable consumption did not differ significantly between any
of the trial arms.

Method

The main research question guiding this substudy of the DMagic trial was the following: ‘““How
do community members participating in all three arms explain the trial’s main quantitative
results?”” Once the preliminary results of the trial were known to the research team, this was
supplemented by the following subquestion: ““How do community members explain the impact
of the PLA group intervention and the lack of observed effect of the mHealth intervention on
diabetes outcomes?’’ We developed VPA as a method suited to answering these research ques-
tions. The study was included under the ethical approvals obtained for the DMagic trial (UCL
ethics approval 4766/002; Diabetic Association of Bangladesh ethics approval BADAS-ERC/
EC/t5100246)), and provisions for feeding back the trial results to participants. The DMagic
trial is registered with the ISRCTN registry, number ISRCTN41083256.

VPA draws on an interpretivist approach to qualitative research that aims to explore the
meanings individuals hold for social objects or behaviors and the ways in which these are
socially constructed through interpersonal interaction and modes of communication (Schwandt,
1998). From this perspective, involving research participants in the analysis of trial data offers
a means of accessing the meaning that individuals attribute to their behaviors as reflected in the
data. As such, VPA provides a means of involving communities in the analysis of research
results drawing on an interpretivist interest in the co-construction of research through open
communication and reflection between the research team and the participants.

Initial Tool Design—VPA

In designing VPA for the DMagic trial, the project team first reviewed the quantitative results
and selected a list of outcomes according to: their local relevance and potential to be understood
by the participants (e.g., the exclusion of purely medical outcomes that had little relevance to
people’s everyday lives), and their lack of a clear explanation for why an outcome was achieved
at the level or in the direction it was achieved, which would benefit from participant input (see
Table 1).

We then worked with a local artist in Bangladesh to represent the selected intervention out-
comes as drawings, with one drawing representing each outcome of interest. In some cases, the
trial outcomes differed substantially from the outcomes represented in the drawings to address
challenges in communicating complex outcome measures (e.g., physical activity for the trial
was measured as the percentage of individuals doing at least 150 minutes of physical activity
per week, which was difficult to represent visually). In other cases, the drawings provided a
means of investigating interesting results from the trial that had not been specified as primary
or secondary trial outcomes (e.g., smoking behavior). Working with a local artist helped to
ensure that the drawings represented local dress, food, and environment of the Faridpur region
of Bangladesh, where the trial took place. The project team reviewed the initial drawings to
ensure the results were accurately represented and understandable, and small modifications
were made by the local artist.
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Table I. Results From DMagic Selected by the Research Team for Visual Participatory Analysis.

Intervention

QOutcome of interest

Description of how the results should
be visually represented (e.g., Results)

Community

Self-awareness of diabetic status

After the community groups, five times

groups (comparing self-reports with as many people were aware of
blood glucose levels) whether they have diabetes or not
than before the community groups.

2 Awareness of the symptoms of After the community groups, 24 times
diabetes as many people were aware of the

symptoms of diabetes than before
the community groups.

3 Utilization of diabetic services Care seeking from diabetic services
was already good, but after the
community groups, the same number
of people used diabetic health
services.

4  Smoking prevalence After the community groups the same
number of people smoked as before

5 Prevalence of overweight and After the community groups there was
obesity no change in obesity.

6 Physical activity graded according to After the community groups people
the intensity and duration of work did about 60 minutes more exercise
(heavy, moderate, mild, and a week.
sedentary, based on an equivalent
walk of >90 min, 60-90 min, 30-

59 min, and <30 min/24 hours,
respectively)

7 The combined prevalence of In the villages that had community
intermediate hyperglycemia (i.e., groups, the number of people with
impaired fasting glucose or diabetes had decreased by half.
impaired glucose tolerance) and
type 2 diabetes mellitus among
adults aged 30 years or older

mHealth 8 Self-awareness of diabetic status Awareness was improved.

9 The combined prevalence of There was no change in prevalence.
intermediate hyperglycemia (i.e.,
impaired fasting glucose or
impaired glucose tolerance) and
type 2 diabetes mellitus among
adults aged 30 years or older

10 Quality of life Reported quality of life improved after

the mHealth intervention.

Once the drawings were finalized, the project team field tested the drawings with four com-

munity advisory committees (CACs)—groups of community representatives from the study
areas involved in the DMagic trial. This involved sharing the drawings with all four CACs
involved in the trial and facilitating a group discussion following a topic guide that asked what
participants thought the drawings meant; the use of colors, and how effective these were at
communicating the message; the use of a timeline bar in several drawings and whether this had
meaning; and the appropriateness of how people in the drawings were represented (e.g., cloth-
ing, environment, gender). The four CAC group discussions were attended by 6 to 10 commu-
nity representatives and lasted 90 to 120 minutes each. Three members of the research team
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(KA, HJ, and TN) attended the meetings and took turns facilitating the meetings and taking
notes. Following each meeting, they shared notes and discussed the feedback received during
the meeting. Their feedback was compiled and shared with the broader project team. The proj-
ect team then used the information gathered during the CAC discussions to inform a new round
of changes to the drawings in collaboration with the local artist (see Figure 1).

Participant Selection and Recruitment

The project team selected two villages from each of the three trial arms to recruit participants to
participate in the VPA (mHealth intervention, PLA intervention, and control). We excluded vil-
lages that had been approached for other process evaluation research to maximize variety of the
data collected as part of the trial and not to overburden any single community. Field coordina-
tors who had supervised group facilitators in the DMagic trial approached participants to attend
VPA group discussions in each of the communities. We purposively selected these participants
to obtain a balance between those who had been involved directly in the intervention (e.g., had
received mHealth messages or participated in the PLA intervention), and those who had not,
and to achieve a gender balance. Verbal consent was taken from participants for their involve-
ment in the discussions.

Data Collection

The project team carried out two VPA group discussions (one with men and one with women)
in each of the three trial arms. Approximately, seven to nine individuals participated in each of
the group discussions, and on average the discussions lasted between 90 and 120 minutes. The
third author (KA) facilitated these group discussions, and the second (KD) and fifth (JMo)
authors observed. During the VPA group discussions, KA first presented the artist’s drawings
representing the intervention and asked participants their understanding of the intervention and
the research process. Next, KA presented the drawings representing the results of the trial in a
series of picture pairs (each pair representing an outcome before and after the intervention).
First, KA revealed the preintervention drawing and asked participants what they thought the
drawing showed. She then asked them how they thought this outcome would change after the
intervention through a show of hands (to keep discussion short). Second, KA revealed the post-
intervention drawing and again asked participants what they thought it showed. Once they
understood the represented change (or lack of), KA asked participants what they thought was
the cause of change (or lack of). The project team iteratively developed a series of questions
about specific results to test theories that emerged in the data, which were then incorporated
into the topic guide. VPA group discussions were recorded and later transcribed into English
for analysis.

Data Analysis

The facilitator and observers took detailed notes during the VPA group discussions, including
analytical insights by the research team as well as reflections on the positionality of team mem-
bers and its potential implications for the discussions that took place (e.g., the influence of for-
eign observers on group discussions). These field notes were later entered into NVIVO for
analysis together with the transcripts. The first author (JM) performed a thematic analysis of the
data by first reading through the transcripts/field notes, and making memos of initial thoughts
and emergent ideas about potential themes. Following this initial process, JM completed a
detailed thematic analysis in NVIVO to identify both deductive and inductive themes that
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1. After the community groups, five times as many
people were aware of whether they have diabetes or
not than before the community groups.

By

2. After the community groups, 24 times as many
people were aware of the symptoms of diabetes than
before the community groups.

3. Care seeking from diabetic services was already
good, but after the community groups the same
number of people used diabetic health services.

4. After the community groups the same number of
people smoked as before.

5. After the community groups there was no change
in obesity.

6. After the community groups people did about 60
minutes more exercise a week.

Al Sy

gyt Weduesday

o [Thuisday

Figure 1. (continued)
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7. In the villages that had community groups, the
number of people with diabetes had decreased by
half.

8. mHealth increased self-awareness of diabetic

status.

9. There was no change in prevalence of diabetes
after the mHealth intervention.

10. People felt that their quality of life had improved
since the beginning of the mHealth intervention.

Figure 1. Final drawings.
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responded directly to the research questions (Attride-Stirling, 2001). This involved first creating
a coding framework from observational field notes, memos, a subset of three group discussions
(one from each arm), and associating codes with the transcripts in NVIVO. Codes that appeared
multiple times across different transcripts were organized into basic themes and those with only
a single instance were discarded. This process also allowed for inductive coding, whereby new
themes were iteratively identified during analysis. After coding all transcripts, the basic themes
were grouped into organizing themes, which were then analyzed for their broader analytical
potential to answer the research question. At this stage, the preliminary thematic analysis was
reviewed by those involved in facilitating and observing the group discussions to ensure the
findings accurately reflected their experiences from the field. The insights of everyone involved
in the data collection and analysis have been used in developing the final analysis of the data
and the grouping of organizing themes into the global themes presented in this article.

Findings

The findings presented in this article relate specifically to the use of the VPA method, its
advantages and challenges in providing participant perspectives on the quantitative trial data.
Advantages of using the VPA method explored in these findings include the method’s ability to
provide a rich contextual explanation of null results on care-seeking behaviors and to explore
participant perspectives on what contributed to the success of the PLA intervention. However,
the findings also reveal a challenge of the VPA method related to effectively communicating
RCT methodologies to participants, which contributed to feelings by participants that the data
presented did not reflect their experience of the intervention. Each of these findings are
described in detail.

Participants’ Explanations of Null Results on Care-Seeking Behaviors

Image No. 3 in Figure 1 presents findings that there had been no change in care-seeking beha-
viors as a result of the intervention. This image caused considerable debate among participants
about why these changes had not taken place. The main explanation provided for the lack of
change across the groups was that people were managing their diabetes better and therefore did
not need to go to the doctor:

Participant 1: It didn’t increase because people have become more aware now, they are main-
taining their routine, doing their tests, living a disciplined life, so as a result people would
be less afflicted with diabetes. That’s why.

(VPA group discussion with men in PLA intervention area)

Similar explanations were also discussed by participants in control areas of the trial:

Participant 1: People are conscious now, so the number did not increase. The number of diabetes
patients decreases day by day.

Participant 2: He means that people know a lot about diabetes nowadays. So, they avoid many
of the things that can cause diabetes.

Participant 3: People are controlling their habits and maintaining a safe life.

(VPA group discussion with men in control area)

This explanation was heard in all arms of the intervention and by both men and women. It is a
reasoned explanation for why the finding around care-seeking behavior showed no change as a
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result of the intervention. If the intervention was indeed successful in terms of reducing preven-
tative behaviors then care-seeking may have become less necessary. In this way, the input of the
participants provided additional evidence to support the interpretation of null results in the quan-
titative data.

Participant’s Perspectives on What Contributed to the Success of the PLA Intervention

Before participants were told about the success of the PLA intervention and lack of observed
effect from the mHealth intervention, participants in groups discussions across all three arms
consistently predicted this result. Broadly, participants felt that facilitated group discussions
were far more effective in developing their knowledge about risk factors for diabetes and
prevention-related behaviors and in enabling them to change existing practices than mHealth
mobile voice messages.

During the group discussions, participants gave several reasons for this. First, group conver-
sations with a knowledgeable facilitator were perceived to provide an opportunity for individu-
als to ask questions about diabetes:

Participant 1: Well, we understand better when face to face.
Participant 2: We can understand and we can ask questions.
(VPA group discussion with men in PLA intervention area)

Participants also felt that the opportunity for face-to-face interaction and the use of visual
and participatory tools helped improve their understanding. Participants described how the
group discussions were a means of turning knowledge about diabetes into conscious action and
therefore changes in behavior:

Participant 1: Reality is different. Here we are listening. But if we do not take actions accord-
ingly, then it will not be possible to implement.

Participant 2: [Mobile messages] are all about listening and [group discussions] are about
watching.

Participant 1: Right. Listening and Watching. We are more likely to understand instructions
when we watch.

Participant 3: We have to take actions accordingly. There is no point learning if you don’t act
on what you have learned.

Participant 1: There is a difference between watching a television and listening to a radio. Here
the difference is similar. We can listen to our mobile phones, but the message can only be
heard. [Group discussions] can be watched. Naturally, if we watch something, it is easy to
understand and can be easily remembered. Here, [in the group], we can watch the things
practically.

(VPA group discussion with men in mHealth intervention area)

Participants also shared quite complex explanations for how group discussion brings about
broader social change across an entire community, and helps change behaviors beyond just
those individuals participating in PLA intervention activities. Participants discussed the poten-
tial for group discussions to disseminate the messages beyond the intervention group and out-
ward into the wider community through sharing with friends and family, and through informal
social conversations:
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Participant 6: This has happened because of our interconnection. It is like this: didi [sister]
attended a meeting and she met with another didi later. They talked to each other. That’s
how these things came up. They talked about it. Then that didi later chatted with another
and thus awareness of diabetes spread. Everyone came to know about diabetes.

(VPA group discussion with women in PLA intervention area)

This process of participating in the group activities and then sharing the message with others in
the community was perceived to be a major advantage of the PLA group discussions over the
mHealth intervention. When asked why people were more likely to share what they had learned
in a group versus through mobile messages, participants said that group discussions were able
to build trust in messaging that the mobile messages could not:

Facilitator: Why is [change] not possible by sending voice messages over mobile phones?

Participant 5: They [community members] only listened over mobile phones. They do not see
who is talking. That is why they do not take it seriously. In meetings people can see each
other. So they take it seriously and followed all the rules.

Participant 7: Talking face to face carries a value. You came here and spent a long time with
us. You asked a lot of questions and got the answers. These things carry a value. It is not
possible over phone.

(VPA group discussion with women in a PLA intervention area)

This highlights several advantages of group-focused PLA activities over mHealth messaging
according to the perspective of participants in both interventions. Participants felt that behavioral
changes were much more likely to result from group activities because of the ability to assist with
memory and understanding, but also in establishing the trust of participants in the messages being
disseminated. Moreover, the public display of a meeting within a community setting contributed
to the further dissemination of this trusted message through informal social conversations with oth-
ers in the community who had heard about the meeting, but had not been able to attend.

The Data Presented Did Not Reflect Participants’ Experience of the Intervention

Across all three arms of the intervention, participants contested the accuracy of the data pre-
sented and felt that some of the images were incorrect. For example, one participant disagreed
with the number of people shown in Image No. 3 in Figure 1 about the number of people
attending diabetes services:

Participant 1: Though, I think the number of people going to the hospitals has increased.

Participant 2: That’s what you think. But it is not really showing here.

Participant 3: The number of patients that we used to see before, have multiplied at least 3
times that now.

(VPA group discussion with men in PLA intervention area)

The reasons given for incorrect data were wide reaching and included people lying (e.g., about
not quitting smoking), the right data not being collected at the right time, people losing weight,
changing behavior after post-intervention survey data were collected, or the data being col-
lected from people who did not change behaviors. Overall, these objections by participants to
the data arose primarily because participants had difficulties in reconciling the data with their
own experiences of the intervention:
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Facilitator: The number of people who were previously obese is still the same even after the
meetings.

Participant 1: No, it isn’t true. The same number of people aren’t still obese today. It may be in
the picture, but not in the original reality.

Facilitator: Not in the original reality. Why do you think this is, uncle?

Participant 1: We walk around spreading the messages to everyone, to make them aware. Everyone
is becoming more aware.

(VPA group discussion with men in a PLA intervention area)

The idea that data collected at a population level could be different from their own experience
of the intervention did not seem possible to participants:

Facilitator: Alright. We found that the number of smokers remained the same before and after
the meetings.

Participant 5: This is not true. Because those who attended meeting they have changed. I said
that the persons in the picture did not attend the meeting. Those who attended meetings have
changed themselves. We saw that in our village.

(VPA group discussion with women in a PLA intervention area)

While some participants thought that this could be because people had lied to the survey team
(e.g., around smoking behaviors), many participants explained this discord between their expe-
rience and the data as a problem with how the data were collected:

Participant 3: That’s not the fact. People have become more aware, it is true. You have not taken
the data of the things we did. The things we, the people who attended meetings did, you have
not taken the data of those people.

Participant 5: Everyone’s data is not included. People who learned [about diabetes], did change.
They followed the rules.

(VPA group discussion with women in a PLA intervention area)

This demonstrates one of the challenges of presenting population-level data obtained through
surveys to small community groups, and the misunderstandings that can result among partici-
pants when individual experience contradicts research findings.

Limitations

The VPA method encountered several challenges in presenting the results of the DMagic trial
to participants in Bangladesh. In particular, participants struggled to understand trial results that
showed a nonsignificant change in behavior, particularly if this contradicted their own changes
in behavior or that of other community members. Their response in these situations was often
that they had changed their behavior and that the problem must therefore be with the data or the
way the evaluation was carried out. This kind of reaction may be counterproductive to the aims
of an intervention by creating suspicion of researchers and evaluation processes in general.
While this could potentially be avoided by reporting only positive results, this would also limit
the potential benefits of the method. Another option would be to present individual community
results that did show a change alongside population results that may not be statistically signifi-
cant. This would allow facilitators to discuss the changes that did happen at a local level versus
the broader trial results. However, such an option would also need to be carefully balanced
against potential ethical challenges raised by stigmatized outcomes in communities where
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individuals could potentially be identified by sharing local level results (e.g., domestic violence
or neonatal deaths).

The use of the VPA method in the DMagic trial was not very participatory in practice due to
the need for a facilitator to explain the drawings and their meaning to the participating group,
which was often done in a classroom style delivery. This may have limited the depth of data
obtained and the extent to which the data reflect a broad range of potential interpretations and
perceptions of the trial. However, this could easily be overcome by using multiple hand-held
pictures and smaller group discussions observed by a facilitator followed by group feedback. If
we had had more time to develop the VPA method, it would have also be advantageous to
involve communities in the development of the drawings from the very beginning to ensure that
they accurately reflected local perceptions of the intervention, social processes, and context.

In villages belonging to the control arm of the DMagic trial, participants in group discussions
were largely motivated by trying to convince the facilitator to give them the intervention. In
addition, participants that had no experience of the actual intervention found it more difficult to
discuss the ways in which the intervention had been effective. The data from these areas were
therefore often biased toward the possibility for behavioral changes to happen, rather than an
authentic engagement with the trial results.

From a research team perspective, the process of developing visual representations of statis-
tical results from the trial was extremely challenging and involved making compromises in the
accuracy of the drawings. However, this limitation is the broader effect of the challenges that
face researchers in translating their results into simple easy-to-understand language for public
dissemination. Compromises will need to be made, and as a research team we decided that the
accuracy of the results would need to come second to the clarity of the message.

Discussion

The VPA method provided a valuable means of collecting data to inform the interpretation of
quantitative trial results. Our findings point to several new pieces of data that came out of a
post-trial discussion with participants that we would not have otherwise been fully understood
from the process evaluation data or the quantitative results alone. Moreover, the data produced
by this method provided a valuable means of triangulating the process evaluation data, contri-
buting to the robustness of the results and understandings of the intervention overall.

Perceived Benefits of Group Interventions for Message Dissemination

Our main finding was the response to our subquestion arising from the quantitative results
around why the PLA intervention had achieved statistically significant results while the
mHealth intervention had not. As summarized in the findings, participants spoke at length about
the benefits of group interventions and the ways in which they would participate in a group
activity and then tell their families, neighbors, and friends about what had taken place.
However, people were also selective about the messages they shared with others, and perceived
messages delivered in group discussions to be inherently more valuable and trustworthy than
those delivered by mobile messages. This resonates with findings from the qualitative process
evaluation of the DMagic trial that the group discussions gave confidence to members of the
community who were illiterate and that their credibility was heightened with others in their
community if they had attended a group meeting (Morrison et al., 2019). This points to the role
of group and community interactions in the way individuals perceive the value of their own
individual actions and behaviors (Howarth et al., 2004). Participants valued the group discus-
sions because of the face-to-face interactions, time spent by the facilitators, and opportunities
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for discussion. For participants, the ability of the PLA intervention to spread messages about
diabetes beyond the group that had participated directly in the discussions was rarely about peer
pressure to conform. Participants saw value in diabetes messages that were delivered at a group
level and were therefore more likely to spread these messages to others in their community.

This is consistent with the theoretical literature on the importance of shifting social norms as
part of behavior change interventions rather than focusing only on individual attitudes or beliefs
(Bandura, 2004). Other studies of diabetes and obesity interventions have presented similar
findings. Group norms have been shown to shift eating behaviors and norms-based interven-
tions recommended to promote healthy eating (Nook & Zaki, 2015). Studies of obesity point to
the importance of social influence and social networks on eating behaviors (Hammond, 2010).
Social norms about appropriate weight and body type shift and change over time and in differ-
ent social locations, pointing to their potential to be changed at a social rather than individual
level (Burke et al., 2010). The findings from this study support evidence that interventions are
more effective at changing behavior when they challenge social norms, and that participants
themselves support such conclusions when asked as part of VPA methods. Participants have
sophisticated understandings of community dynamics and how these interact with changes in
behavior, which can be used to inform interventions and their evaluation.

Changes in Behavior Influenced Care Seeking

Another finding that arose from the VPA method included participants’ explanation of why we
did not see a change in care-seeking behavior as part of the trial. As summarized in the findings,
participants described how changes in their behavior in managing diabetes through healthy eat-
ing and increased levels of physical activity reduced their need to go to the doctor or hospital.
Again, the understanding gained through the VPA method was integral to explaining this null
result from a participant perspective. It also provides sophisticated insights from a participant
perspective of the role that participatory behavior change interventions can play in influencing
care-seeking behaviors.

This finding offers a contribution to the literature that is specifically gained through engaging
participants in a discussion of the trial results—the analysis component of the VPA method. By
asking participants about their reflections on the results, we are stepping away from a standard
process evaluation. While process evaluations may engage participants in discussions about
what they thought about an intervention, VPA focuses on sharing the actual results of the trial
with participants to gain their direct input into the analysis process. This provides insight into
how results are interpreted by the participants themselves, removing the potential misinterpreta-
tions that may occur when research teams are trying to understand why a trial has produced a
particular result.

Challenges of VPA and Public Understandings of Trial Methodologies

While the VPA method had several advantages in exploring contextualized interpretations of
the data and some of the mechanisms behind the success of the PLA intervention, a challenge
of the method was participants’ misunderstanding of how trial results could contradict their
own experiences and observations of behavior change at a community level. When the results
did not confirm what participants had observed or experienced, they rejected the validity of the
results, the data collection that was completed, or the accuracy of information provided by sur-
vey respondents.

Public understandings of scientific concepts, such as trial methodologies, are often based on
common sense knowledge as well as the interpretation of information through the lens of a
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particular culture or society (Bauer, 2009). Engaging participants in discussions about science,
including evaluation methodology, therefore presents both opportunities and challenges. It is
challenging in terms of potentially feeding into broader discourses of research abuse and scien-
tific misinformation, which may be particularly concerning in settings or with populations that
have previous experienced research misuse (Noah, 2003; Stevens & Pletsch, 2002). However,
if done effectively, explaining scientific principles to lay publics can also increase the potential
for citizen engagement and wider participation in addressing the health issues that affect indi-
vidual’s everyday lives (Sinatra & Hofer, 2016). The challenge therefore becomes how to effec-
tively explain complex scientific principles, such as the experimental methods on which trials
are based, to lay publics. Effective communication about this would need to explain the ways
in which data are aggregated as part of population-level surveys, develop understandings of the
value of this approach, and explain how this may not correspond with actual experience of indi-
viduals or communities. We have not found the solution to this in our use of VPA, but raise it
as a challenge arising from the method.

Contribution to the Field of Mixed Methods

Our findings contribute to the mixed methods literature more broadly by highlighting a poten-
tially significant advantage of using participatory research approaches alongside trials. To a cer-
tain extent, the use of VPA produced findings that may be similar to process evaluations,
including contextual factors that may have had an impact on the intervention, or the causal
mechanisms of an intervention (Moore et al., 2015). The difference being that VPA allows for
the collection of data that support deeper understandings of an intervention’s causal mechan-
isms after the analysis of trial results. We found a high degree of triangulation between the
VPA results and the process evaluation analysis conducted as part of the DMagic trial. As pre-
sented in the findings, the use of VPA in the DMagic trial identified participants’ own under-
standing that if they were effectively preventing diabetes through changing their behaviors then
they would not need to go to the doctor or other health care provider. It also highlighted factors
that brought about changes in individual behavior such as the use of visual tools, participatory
group discussion, and the role of informal conversation in disseminating knowledge to a wider
audience in the community. In the process evaluation research, participants similarly discussed
the development of knowledge about diabetes prevention and control through the discursive
participatory format of the group. This format enabled them to become confident in that knowl-
edge in order to share it with others, which enabled behavior change in the wider community.
The group also strengthened their social network, which enabled them to collectively interact
with others to change behaviors. Both the VPA and process evaluation research showed that
the groups addressed social norms, creating an enabling social context within the household
and community to enact healthy behaviors (Morrison et al., 2019).

Using Participatory Methods as Part of Trials

The success of VPA as a method highlights the need for improvements in the use of participa-
tory methods as part of mixed methods research. While the potential benefits of increasing the
involvement of participants in the research process is increasingly well recognized as a means
of addressing complex health problems, the majority of interventions undergoing RCTs aim to
accomplish this through patient or participant consultation (Davis et al., 2019). This is a far cry
from the form of meaningful engagement described by advocates of participatory research
(Cornwall & Jewkes, 1995). Moreover, while the benefits of participatory methods have been
widely established with and by qualitative researchers (Chambers, 1994; Lewin, 1946; Minkler
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& Wallerstein, 2008), the potential for participants to be actively involved in trial-related
research activities remains largely unexplored.

Conclusion

In conclusion, the VPA method provides a feasible and potentially valuable approach to increas-
ing the utilization of participatory methods as part of trials and benefiting from the rich insights
that this type of meaningful engagement can offer. The added value of the VPA method is that
it can elicit this type of information after a trial has been completed in ways that can comple-
ment or further examine the hypotheses generated by process evaluations while the trial is
underway. In this way, VPA should not be seen as a replacement for high-quality process eva-
luations, or the much-needed use of qualitative data to inform interventions before a trial begins.
Rather, it provides an additional tool for building a mixed methods approach into the final anal-
ysis phase of RCTs and further exploring the ‘‘black box’’ of why and how complex health
interventions have worked (or did not work) in different settings.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or pub-
lication of this article.

Funding

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or pub-
lication of this article: This study has been supported by the Academy of Medical Sciences and the
Wellcome Trust.

Ethics

The study was included under the ethical approvals obtained for the DMagic trial (UCL ethics approval
4766/002; Diabetic Association of Bangladesh ethics approval BADAS-ERC/EC/t5100246)), and provi-
sions for feeding back the trial results to participants. The DMagic trial is registered with the ISRCTN reg-
istry, number ISRCTN41083256.

ORCID iDs

Jenevieve Mannell (1) https://orcid.org/0000-0002-7456-3194
Katy Davis (=) https://orcid.org/0000-0001-6936-4222

References

Attride-Stirling, J. (2001). Thematic networks: An analytic tool for qualitative research. Qualitative
Research, 1(3), 385-405.

Bandura, A. (2004). Health promotion by social cognitive means. Health Education & Behavior, 31(2),
143-164. https://doi.org/10.1177/1090198104263660

Bauer, M. W. (2009). The evolution of public understanding of science: Discourse and comparative evidence.
Science, Technology and Society, 14(2), 221-240. https://doi.org/10.1177/097172180901400202

Bond, V., Ngwenya, F., Murray, E., Ngwenya, N., Viljoen, L., Gumede, D., Bwalya, C., Mantantana, J.,
Hoddinott, G., Dodd, P. J., Ayles, H., Simwinga, M., Wallman, S., & Seeley, J. (2019). Value and
limitations of Broad Brush Surveys used in community-randomized trials in Southern Africa.
Qualitative Health Research, 29(5), 700-718. https://doi.org/10.1177/1049732318809940

Brownson, R. C., Colditz, G. A., & Proctor, E. K. (2017). Dissemination and implementation research in
health: Translating science to practice. Oxford University Press. https://doi.org/10.1093/acprof:oso/
9780199751877.001.0001



34 Journal of Mixed Methods Research 15(1)

Burke, M. A., Heiland, F. W., & Nadler, C. M. (2010). From ‘‘overweight’’ to ‘‘about right”’: evidence of
a generational shift in body weight norms. Obesity, 18(6), 1226-1234. https://doi.org/10.1038/
0by.2009.369

Chambers, R. (1994). Participatory rural appraisal (PRA): Analysis of experience. World Development,
22(9), 1253-1268. https://doi.org/10.1016/0305-750X(94)90003-5

Cornwall, A., & Jewkes, R. (1995). What is participatory research? Social Science & Medicine, 41(12),
1667-1676. https://doi.org/10.1016/0277-9536(95)00127-S

Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, 1., & Petticrew, M. (2008). Developing and
evaluating complex interventions: The new Medical Research Council guidance. British Medical
Journal, 337, Article al655. https://doi.org/10.1136/bmj.a1655

Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, 1., & Petticrew, M. (2013). Developing and
evaluating complex interventions: The new Medical Research Council guidance. International Journal
of Nursing Studies, 50(5), 587-592. https://doi.org/10.1016/j.ijnurstu.2012.09.010

Davis, K., Minckas, N., Bond, V., Clark, C. J., Colbourn, T., Drabble, S. J., Hesketh, T., Hill, Z., Morrison,
J., Mweemba, O., Osrin, D., Prost, A., Seeley, J., Shahmanesh, M., Spindler, E. J., Stern, E., Turner, K.
M., & Mannell, J. (2019). Beyond interviews and focus groups: A framework for integrating innovative
qualitative methods into randomised controlled trials of complex public health interventions. Trials,
20(1), 329. https://doi.org/10.1186/s13063-019-3439-8

Drabble, S. J., & O’Cathain, A. (2015). Moving randomised controlled trials to mixed methods
intervention evaluations. In S. N. Hesse-Biber & R. B. Johnson (Eds.), The oxford handbook of
multimethod and mixed methods research inquiry (pp. 406-425). Oxford University Press.

Drabble, S. J., O’Cathain, A., Thomas, K. J., Rudolph, A., & Hewison, J. (2014). Describing qualitative
research undertaken with randomised controlled trials in grant proposals: A documentary analysis.
BMC Medical Research Methodology, 14(1), Article 24. https://doi.org/10.1186/1471-2288-14-24

Elford, J., Bolding, G., & Sherr, L. (2001). Peer education has no significant impact on HIV risk
behaviours among gay men in London. AIDS, 15(4), 535-538. https://doi.org/10.1097/00002030-
200103090-00018

Ellsberg, M., Arango, D. J., Morton, M., Gennari, F., Kiplesund, S., Contreras, M., & Watts, C. (2015).
Prevention of violence against women and girls: What does the evidence say? Lancet, 385(9977),
1555-1566. https://doi.org/10.1016/S0140-6736(14)61703-7

Flicker, S., Guta, A., Larkin, J., Flynn, S., Fridkin, A., Travers, R., Pole, J. D., & Layne, C. (2010). Survey
design from the ground up: Collaboratively creating the Toronto Teen Survey. Health Promotion
Practice, 11(1), 112-122. https://doi.org/10.1177/1524839907309868

Flicker, S., & Nixon, S. A. (2015). The DEPICT model for participatory qualitative health promotion
research analysis piloted in Canada, Zambia and South Africa. Health Promotion International, 30(3),
616-624. https://doi.org/10.1093/heapro/dat093

Fottrell, E., Ahmed, N., Morrison, J., Kuddus, A., Shaha, S. K., King, C., Jennings, H., Akter, K., Nahar,
T., Haghparast-Bidgoli, H., Khan, A. K. A., Costello, A., & Azad, K. (2019). Community groups or
mobile phone messaging to prevent and control type 2 diabetes and intermediate hyperglycaemia in
Bangladesh (DMagic): A cluster-randomised controlled trial. The Lancet Diabetes & Endocrinology,
7(3), 200-212. https://doi.org/10.1016/S2213-8587(19)30001-4

Fottrell, E., Jennings, H., Kuddus, A., Ahmed, N., Morrison, J., Akter, K., Shaha, S. K., Nahar, B., Nahar,
T., Haghparast-Bidgoli, H., Khan, A. K. A., Costello, A., & Azad, K. (2016). The effect of community
groups and mobile phone messages on the prevention and control of diabetes in rural Bangladesh:
Study protocol for a three-arm cluster randomised controlled trial. Trials, 17(1), 600. https://doi.org/
10.1186/s13063-016-1738-x

Hammond, R. A. (2010). Social influence and obesity. Current Opinion in Endocrinology, Diabetes and
Obesity, 17(5), 467-471. https://doi.org/10.1097/MED.0b013¢32833d4687

Howarth, C., Foster, J., & Dorrer, N. (2004). Exploring the potential of the theory of social representations
in community-based health research—and vice versa? Journal of Health Psychology, 9(2), 229-243.
https://doi.org/10.1177/1359105304040889

Jennings, H. M., Morrison, J., Akter, K., Kuddus, A., Ahmed, N., Shaha, S. K., Nahar, T., Haghparast-
Bidgoli, H., Khan, A. A., Azad, K., & Fottrell, E. (2019). Developing a theory-driven contextually



Mannell et al. 35

relevant mHealth intervention. Global Health Action, 12(1), 1550736. https://doi.org/10.1080/
16549716.2018.1550736

Karim, N., Greene, M., & Picard, M. (2016). The cultural context of child marriage in Nepal and
Bangladesh: Findings from CARE’s Tipping Point Project. https://www.girlsnotbrides.es/resource-
centre/care-tipping-point-project-nepal-bangladesh/?view_original

Lewin, K. (1946). Action research and minority problems. Journal of Social Issues, 2(4), 34-46. https:
//doi.org/10.1111/j.1540-4560.1946.tb02295.x

Lewin, S., Glenton, C., & Oxman, A. D. (2009). Use of qualitative methods alongside randomised
controlled trials of complex healthcare interventions: Methodological study. British Medical Journal,
339, Article b3496. https://doi.org/10.1136/bmj.b3496

MacLellan, J., Surey, J., Abubakar, 1., Stagg, H. R., & Mannell, J. (2017). Using peer advocates to improve
access to services among hard-to-reach populations with hepatitis C: A qualitative study of client and
provider relationships. Harm Reduction Journal, 14(1), 76. https://doi.org/10.1186/s12954-017-0202-x

Minkler, M., & Wallerstein, N. (2008). Community-based participatory research for health: From process
to outcomes (2nd ed.). Wiley.

Moore, G. F., Audrey, S., Barker, M., Bond, L., Bonell, C., Hardeman, W., Moore, L., O’Cathain, A.,
Tinati, T., Wight, D., & Baird, J. (2015). Process evaluation of complex interventions: Medical Research
Council guidance. British Medical Journal, 350, Article h1258. https://doi.org/10.1136/bmj.h1258

Morrison, J., Akter, K., Jennings, H. M., Nahar, T., Kuddus, A., Shaha, S. K., Ahmed, N., King, C.,
Haghparast-Bidgoli, H., Costello, A., Khan, A. K. A., Azad, K., & Fottrell, E. (2019). Participatory
learning and action to address type 2 diabetes in rural Bangladesh: A qualitative process evaluation.
BMC Endocrine Disorders, 19(1), 118. https://doi.org/10.1186/s12902-019-0447-3

Noah, B. A. (2003). The participation of underrepresented minorities in clinical research. American
Journal of Law and Medicine, 29, 221. https://ssrn.com/abstract=1983452

Nook, E. C., & Zaki, J. (2015). Social norms shift behavioral and neural responses to foods. Journal of
Cognitive Neuroscience, 27(7), 1412-1426. https://doi.org/10.1162/jocn_a_00795

O’Cathain, A., Thomas, K. J., Drabble, S. J., Rudolph, A., Goode, J., & Hewison, J. (2014). Maximising
the value of combining qualitative research and randomised controlled trials in health research: The
QUAlitative Research in Trials (QUART) study: A mixed methods study. Health Technology
Assessment, 18(38). http://eprints.whiterose.ac.uk/95273/1/FullReport-htal18380%20%281%29.pdf

Pope, C., & Mays, N. (1995). Qualitative research: Reaching the parts other methods cannot reach: An
introduction to qualitative methods in health and health services research. British Medical Journal,
311(6996), 42-45. https://doi.org/10.1136/bmj.311.6996.42

Post, E. B., Cornielje, H., Andrae, K., Maarse, A., Schneider, M., & Wickenden, M. (2016). Participatory
inclusion evaluation: A flexible approach to building the evidence base on the impact of community-
based rehabilitation and inclusive development programmes. Knowledge Management for
Development Journal, 11(2), 7-26. https://www.semanticscholar.org/paper/Participatory-inclusion-
evaluation%3A-a-flexible-to-Post-Wickenden/337ceae953d3d478dff1d2c3e538dfcfafd03730

Prost, A., Colbourn, T., Seward, N., Azad, K., Coomarasamy, A., Copas, A., & Costello, A. (2013).
Women'’s groups practising participatory learning and action to improve maternal and newborn health
in low-resource settings: A systematic review and meta-analysis. Lancet, 381(9879), 1736-1746.
https://doi.org/10.1016/S0140-6736(13)60685-6

Rapport, F., Storey, M., Porter, A., Snooks, H., Jones, K., Peconi, J., Houweling, T. A. J., Fottrell, E.,
Kuddus, A., Lewycka, S., MacArthur, C., Manandhar, D., Morrison, J., Mwansambo, C., Nair, N.,
Nambiar, B., Osrin, D., Pagel, C., Phiri, T., . . .Russell, I. (2013). Qualitative research within trials:
Developing a standard operating procedure for a clinical trials unit. Trials, 14(1), 54. https:
//doi.org/10.1186/1745-6215-14-54

Schwandt, T. A. (1998). Constructivist, interpretivist approaches to human inquiry. In N. K. Denzin & Y.
S. Lincoln (Eds.), The landscape of qualitative research: Theories and issues (pp. 221-259). https://
scholar.google.co.uk/scholar?cluster=13941635382010933242&hl=en&as_sdt=0,5

Sinatra, G. M., & Hofer, B. K. (2016). Public understanding of science: policy and educational
implications. Policy Insights from the Behavioral and Brain Sciences, 3(2), 245-253. https://doi.org/
10.1177/2372732216656870



36 Journal of Mixed Methods Research 15(1)

Skovdal, M., & Cornish, F. (2015). Qualitative research for development. Practical Action. https://doi.org/
10.3362/9781780448534

Smith, L. T. (1999). Decolonizing methodologies: Research and indigenous peoples. Zed Books.

Snow, C. E., & Dibner, K. A. (Eds.). (2016). Science literacy: Concepts, contexts, and consequences.
National Academies Press.

Stevens, P. E., & Pletsch, P. K. (2002). Informed consent and the history of inclusion of women in clinical
research. Health Care for Women International, 23(8), 809-819. https://doi.org/10.1080/
07399330290112335

Wang, C., & Burris, M. A. (1997). Photovoice: Concept, methodology, and use for participatory needs
assessment. Health Education & Behavior, 24(3), 369-387. https://doi.org/10.1177/109019819702400309

Wight, D., Raab, G. M., Henderson, M., Abraham, C., Buston, K., Hart, G., & Scott, S. (2002). Limits of
teacher delivered sex education: Interim behavioural outcomes from randomised trial. British Medical
Journal, 324(7351), Article 1430. https://doi.org/10.1136/bmj.324.7351.1430



