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Abstract 

Inclusive participation is critical for community-based water, sanitation and hygiene 

(WASH) interventions, especially in complex environments such as urban informal 

settlements. We conducted a mixed-methods, theory-driven process evaluation to 

evaluate participation, barriers to participation, and participant satisfaction within the 

Revitalising Informal Settlements and their Environments (RISE) trial in Makassar, 

Indonesia and Suva, Fiji (ACTRN12618000633280; https://www.anzctr.org.au/). RISE 

conducted participatory design activities, including community-level design workshops 

and household visits, to co-design WASH infrastructure. Household surveys, con-

ducted with women and men after RISE participatory design in Makassar (N = 320) 

and Suva (N = 503), captured self-reported participation in RISE activities and satis-

faction with influence over RISE decision-making. We used logistic regression models 

to assess socio-demographic predictors of participation and satisfaction. Qualitative 

data were also collected after participatory design and analyzed thematically. Most 

respondents from Makassar (89%) and Suva (75%) participated in at least one RISE 

activity. Statistically significant predictors of participation included gender, age, and 

marital status in Makassar and disability status and education in Suva. Most partici-

pants in Makassar (66%) and Suva (70%) were satisfied with their level of influence 

over RISE decision-making. In Makassar, no significant predictors of satisfaction were 

identified. In Suva, significant predictors of satisfaction included gender, religion, and 

marital status, with women wanting more influence and religious minorities and unmar-

ried participants wanting less influence over decisions. Qualitative data showed that 

most participants felt satisfied by RISE’s inclusive and participatory design, although 

some residents reported distrust with RISE and feeling excluded from activities by 
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community representatives. While RISE participatory design activities achieved good 

reach and satisfaction overall, we identified specific gender and social inequities in 

participation and influence over decision-making. We recommend that WASH inter-

ventions reflect on the quality of their engagement with communities and local organi-

zations in order to identify and appropriately include groups of interest.

1  Introduction

1.1 billion people live in urban informal settlements and regularly contend with unim-
proved water and sanitation services (including poor access, quality, and reliability), in 
addition to insufficient living areas, poor housing durability, and unstable land tenure 
[1–3]. Marginalized groups living in urban informal settlements, like women, the elderly, 
and people living with disabilities, are often at the intersection of multiple deprivations, 
experiencing social exclusion in addition to poor water and sanitation conditions [4–9]. 
Sustainable Development Goal (SDG) 11 includes target 11.1 to, “Ensure access for 
all to adequate, safe and affordable housing and basic services and upgrade slums” 
by 2030 [10]. Ensuring basic services is further promoted by SDG 6, which aims to 
provide access to water and sanitation for all populations, with target 6.2 further speci-
fying, “Paying special attention to the needs of women and girls and those in vulnerable 
situations” [10]. To achieve these SDGs in complex environments like urban informal 
settlements, comprehensive water and sanitation interventions are needed [11–13].

Community participation is a central part of comprehensive water and sanitation 
interventions. Participatory approaches are used to tailor interventions to communities’ 
environmental, cultural, and economic landscapes, and preferences [14]. Community 
participation can contribute to benefits like increased intervention awareness and 
acceptance, enhanced community ownership, and improved management and sus-
tainability [15]. Deliberate inclusion of marginalized people can help ensure that their 
specific needs are incorporated into water and sanitation programming and confer 
additional benefits for those involved. For example, inclusive WASH programs have 
bolstered women’s confidence and community respect as decision-makers [16,17].

Revitalising Informal Settlements and their Environments (RISE) is a randomized 
control trial aiming to reduce environmental contamination and improve human and 
ecological health through a water-sensitive infrastructure intervention in Suva, Fiji 
and Makassar, Indonesia [18]. In each country, 12 urban informal settlements were 
selected, of which six settlements were randomly allocated to receive the RISE 
intervention, with the remaining six control settlements to be offered the intervention 
at a later date [18]. The RISE intervention includes nature-based and decentralized 
components (pressure tanks, constructed wetlands, and rainwater tanks) to decrease 
exposure to fecal contamination [18]. These components were selected because 
conventional water and sewer systems do not often service informal settlements, and 
the evidence is mixed for other lower-cost water and sanitation interventions [18–25].

Community engagement activities were a key component of the RISE infrastruc-
ture design and planning process for each intervention settlement [13,18]. Specifically, 
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participatory design workshops and household visits were planned to reach a diverse population (with a particular focus on 
marginalized groups and women) and to meaningfully collaborate with participants in intervention decision-making [26,27]. The 
participatory design activities helped identify and adapt to residents’ needs, which included solutions to environmental stress-
ors, and residents were motivated to participate because of RISE’s emphasis on inclusion [27]. Participatory design workshops 
included mapping of important community features, discussions of upgrading design options, and marking out potential infra-
structure locations [26]. Household visits discussed individual household conditions and preferences for infrastructure connec-
tion [26]. Further information about the RISE program and participatory design process is outlined elsewhere [18,26,27].

Along with the movement towards comprehensive WASH interventions, there are calls for more comprehensive eval-
uation of such interventions [12,13,28,29]. Towards that goal, we conducted two companion studies relating to the RISE 
participatory design phase: one on implementation science mechanisms for inclusion and the present process evaluation 
[27]. Process evaluations, in particular, are rarely used to examine WASH interventions [28,30]. Process evaluations can 
assess if interventions were designed and implemented as planned and help distinguish between intended and delivered 
program components [30]. Process evaluations also provide context for program development and scaling up [31]. Among 
the several water and sanitation process evaluations in the literature, only a few have identified factors that affected partic-
ipation and assessed participant satisfaction with interventions [6,32–34]. Notably, there is little published literature on 
process evaluations of the design phase of WASH interventions.

Saunders et al.’s process evaluation framework provides a systematic guide to assess the implementation of health 
interventions [30]. The framework’s process indicators include reach (proportion of target audience that participates) and 
dose received (extent of participant engagement and satisfaction with an intervention) among others [30,31]. Reach and 
dose received can help identify whether certain groups are over or under-represented among a population of interest  
and assess intervention quality and acceptability from the perspective of participants [30,31].

We conducted a mixed-methods process evaluation to assess participation and barriers to participation (reach), and 
participant satisfaction with engagement (dose received) with a focus on gender and social inclusion for RISE participa-
tory design activities. Saunders et al.’s process evaluation framework guided our analysis [30].

Our process evaluation had the following research questions:

1.	Who participated in the primary RISE participatory design activities? (reach)

a.	 What were the socio-demographic predictors of participation in the RISE participatory design workshops and 
household visits?

b.	 What were the main barriers to participation in RISE activities?

2.	What were participants’ satisfaction with engagement in RISE activities? (dose received)

a.	 What were the socio-demographic predictors of satisfaction among participants of RISE participatory design work-
shops and household visits?

b.	 What were participants’ opinions of RISE and engagement?

Findings from this process evaluation will help assess the implementation of RISE participatory design activities, as well 
as facilitate understanding of how process evaluations and participatory design activities can be better implemented in 
future water and sanitation interventions.

2  Methods

2.1  Ethics statement

The data analyzed in this study were collected in accordance with relevant guidelines and regulations as part of the  
RISE trial, which is registered with the Australian and New Zealand Clinical Trials Registry (ACTRN12618000633280; 
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https://www.anzctr.org.au/). Ethics approval for the RISE trial and this sub-study were obtained from the Monash Univer-
sity Human Research Ethics Committee (Melbourne, Australia; project IDs 35903 and 22726) effective as of November 2, 
2022, Universitas Hasanuddin (Makassar, Indonesia; protocols UH18020110 and UH20050235), and Fiji National Univer-
sity (Suva, Fiji; protocol 137.19). Additional approval for this study was obtained from the University of the South Pacific. 
The parent study included Emory University researchers in IRB applications prior to data collection. Heads of households 
provided written informed consent for participation of their household members in the RISE trial at baseline, which took 
place in late 2018 in Makassar and mid-2019 in Suva [18]. RISE staff provided written informed consent for participation in 
IDIs.

2.2  Study design

Within the RISE trial, informal settlements in urban areas of Makassar, Indonesia and Suva, Fiji were purposively selected 
for inclusion based on community willingness and commitment to participate; settlement size, location, and demograph-
ics; and environmental and construction-related conditions [18]. Covariate-constrained randomization was then used to 
allocate settlements to the intervention and control groups [18]. RISE attempted to enroll all households in each settle-
ment, and enrollment and baseline surveys took place in late 2018 in Makassar and mid-2019 in Suva [18]. Participatory 
design activities, conducted by RISE staff, commenced soon after the baseline surveys in each country and continued 
through October 2019 in Makassar and December 2020 in Suva (Fig 1). All data collection for this process evaluation was 
conducted after completion of participatory design and community engagement activities, but before the construction of 
physical infrastructure in intervention settlements.

For the purpose of this process evaluation, we used both quantitative and qualitative methods to assess reach and 
dose received for the participatory community engagement activities in RISE. We operationalized reach as the pro-
portion of quantitative survey respondents reporting participation in two primary RISE participatory design activities 
(community-level participatory design workshops and household visits). Dose received was operationalized in the 

Fig 1.  Timeline of primary RISE participatory design activities (participatory design workshops and household visits) and data collection 
activities.

https://doi.org/10.1371/journal.pgph.0003430.g001
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quantitative work as participant-reported satisfaction during the two primary participatory design activities and in the quali-
tative work as participant opinion of overall RISE activities.

2.3  Quantitative methods

2.3.a  Participants and procedures.  This process evaluation used quantitative data from surveys that targeted 
all intervention and control households that had previously enrolled and consented to RISE in Makassar (11 
settlements, 593 households) and Suva (12 settlements, 767 households). Two adult survey respondents, one 
man and one woman, were targeted from each household. The survey tool was translated from English into local 
languages (Bahasa Indonesia for Makassar and iTaukei and Fijian Hindi for Suva) and then back-translated. The 
tool was then pilot tested in mock surveys in both countries prior to deployment [35]. In Makassar, trained local 
enumerator teams collected all survey data by phone because of COVID-19 restrictions. Data collection took 
place from September 23, 2020 to November 23, 2020 and was done in Bahasa Indonesia; verbal translation into 
Makassarese and Buginese was conducted with participants as needed. In Suva, local field teams administered 
surveys in-person from October 27, 2020 to January 28, 2021 in iTaukei and Fijian Hindi as appropriate. All teams 
collected data on tablets equipped with the SurveyCTO application. Per RISE protocols, individuals were considered 
a non-response for the survey if they were not reached after three phone calls in Makassar and after two house 
visits in Suva. Further information on the methods for the quantitative survey design and administration can be found 
elsewhere [35].

The survey tool included sections relating to self-reported participation in various RISE activities and perceived influ-
ence in program-related decision-making (see S1 Table for survey questions and response options). Participation-related 
questions asked respondents which RISE activities they participated in and their barriers to participation if they did not 
participate in any RISE activities. Data from these questions were used to assess ‘reach’ of the RISE activities. Questions 
on satisfaction asked how much influence respondents and their households felt they had over RISE decision-making, 
along with how much influence respondents and their households would have preferred. Satisfaction questions were 
asked regardless of whether the respondent had participated in RISE activities or not. Data from these questions were 
used to assess ‘dose received.’

Respondents’ disability status (including vision, hearing, mobility, cognition, self-care, and communication difficulties) 
was assessed using the Washington Group on Disability Statistics’ short set of questions on functioning [36]. Other partic-
ipant socio-demographic data that were used for analysis (gender, age, education level, marital status, ethnicity, religion, 
and asset ownership) were collected from earlier RISE surveys.

2.3.b  Quantitative data analysis.  Our analytic sample included data from intervention settlements only. Analysis 
was conducted separately by country because of differences in intervention timelines and socio-cultural contexts. Two 
activities (participatory design workshops and household visits) were selected as the primary focus for analysis, because 
they were the main components of RISE’s participatory design phase in both countries [26,27]. Other RISE activities (e.g., 
household data collection activities, trial consenting visits, and randomization workshops) were considered secondary 
activities for the purpose of this analysis.

Participation for all RISE activities and for primary participatory design activities was determined by calculating binary 
(yes/no) response frequencies. We identified gender, education, disability, ethnicity, religion, marital status, age, and asset 
ownership score a priori as possible predictors of participation. Logistic regression models were fit to examine bivariate 
associations between each predictor and participation in participatory design workshops or, separately, household visits. 
Predictor variables were selected for inclusion in full models if their coefficient p-value was less than 0.25 [37]. Multi-
variable logistic regression models were then used to determine associations between socio-demographic predictors 
and participation in participatory design workshops and, separately, household visits. The full models were adjusted for 
settlement-level clustering.
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Frequencies of barriers to participation were calculated for respondents who reported that they did not participate in 
any RISE activity. Because of the small sample size, we did not conduct any type of inference testing on the sub-sample 
who did not participate in any RISE activities.

Satisfaction with RISE decision-making was determined by comparing participants’ experienced level of influence 
(none, a little, a lot) to participants’ preferred level of influence (none, a little, a lot). Satisfaction was calculated only for 
participants who reported that they had participated in at least one of the primary RISE participatory design activities. 
Those whose experienced and preferred levels of influence matched were categorized as satisfied with their program 
influence. In contrast, those whose experienced and preferred levels of influence did not match were categorized as dis-
cordant. Logistic regression was used to determine the odds of influence discordance (wanting more influence vs. satis-
fied and wanting less influence vs. satisfied) over RISE-related decision-making for socio-demographic predictors. The 
same logistic regression methodology for the participation analysis was applied to this analysis.

All quantitative analyses were performed in Stata (version 17.0). We discussed the quantitative results with Makassar 
and Suva RISE staff during two contextualization workshops to further understand and validate the findings, an equitable 
authorship process recommended by Sam-Agudu and Abimbola [38].

2.4  Qualitative methods

2.4.a  Participants and procedures.  Qualitative data collection included semi-structured in-depth interviews (IDIs) with 
RISE staff and settlement residents in both countries and focus group discussions (FGDs) with residents in Fiji. Staff were 
purposively selected to participate in IDIs to maximize variation in country (Fiji, Indonesia, Australia, and the United States), 
staff role, and gender [27]. IDIs were conducted with a total of 49 RISE staff, over Zoom, between April 2020 and May 2021.

In Makassar, 17 semi-structured IDIs with residents took place by phone from November 2020 to January 2021. Res-
idents were purposively selected for IDIs to maximize variation in gender, disability status, and extent of participation in 
RISE-related activities (determined from the quantitative survey) [27]. Data from all of these IDIs were included in the final 
analysis. FGDs were not performed in Makassar due to COVID-19 conditions [27].

In Suva, FGDs were facilitated in November 2021 and were composed of one women’s group and one men’s group per 
intervention site. Community liaisons suggested potential participants based on who had attended the most participatory 
design and engagement activities [27]. The final analysis includes data from six FGDs: the men’s and women’s FGD from 
three of the settlements (total of 48 participants); these were selected by the Fiji data collection team based on the depth 
of the participants’ responses [27].

Additionally in Suva, 25 semi-structured IDIs were conducted in November 2021. The sampling frame consisted of 
residents who had been identified by FGD participants as potentially marginalized within their communities [27]. Data from 
12 of the Fiji IDIs were selected: one man and one woman from each of the settlements (bar one where only women were 
interviewed).

In Makassar, semi-structured IDI and FGD guides were translated from English to Bahasa Indonesia and independently 
back-translated; questions were verbally translated into Makassarese or Buginese as needed. In Fiji, the English guides 
were translated verbally into iTaukei or Fiji Hindi based on participant preference. The IDI and FGD guides focused on 
RISE engagement and participation, in addition to community needs and resources, and were based in part on the Con-
solidated Framework for Implementation Research (CFIR) [27,39].

Further information on the qualitative methods can be found elsewhere [27,35].
2.4.b  Qualitative data analysis.  The qualitative data for this study was analyzed thematically in MAXQDA (VERBI 

Software, 2021). The codebook was drafted based on the CFIR (which had been contextualized for the RISE program 
context) and then refined through a memoing process until intercoder agreement (checked qualitatively and quantitatively) 
was reached among three researchers [40,41]. The ‘full’ codebook was used for staff data and a smaller ‘subset’ of the 
codebook was used for resident data [27].
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The coded segments (which corresponded to the CFIR constructs) were exported and organized by participant group. 
The coded segments were then thematically analyzed for barriers to participation and satisfaction with RISE engagement. 
As with the quantitative results, the qualitative findings were discussed during contextualization workshops with RISE staff 
as an additional validation step.

4  Results

The response rate for the survey was 66% in Makassar (1,172 targeted) and 92% in Suva (1,308 targeted). Our analytic 
sample, which included only those in intervention settlements, consisted of 320 surveys (185 with women and 135 with 
men) from five sites in Makassar and 503 surveys (254 with women and 249 with men) from six sites in Suva. In both 
cities, a majority of participants had a secondary education or higher, were married, and were of the predominant ethnicity 
and religion. Additional socio-demographic characteristics of quantitative survey participants are shown in Table 1. The 
characteristics of qualitative participants are included in S2 Table.

4.1  Who participated in RISE activities? (reach)

Of the 319 survey respondents in Makassar for whom we had participation data, 283 (89%) participated in at least one 
RISE activity (including primary and secondary participatory activities). Among the 260 respondents who participated in 
at least one primary participatory activity, 200 (77%) participated in both community workshops and household visits, 31 
(12%) participated in just household visits, and 29 (11%) participated in just community workshops.

Of the 500 Suva respondents for whom we had participation data, 375 (75%) participated in at least one RISE activity. 
Among the 301 respondents who participated in at least one primary participatory activity, 196 (65%) participated in both 
participatory design workshops and household visits, 99 (33%) participated in just participatory design workshops, and 6 
(2%) participated in just household visits.

Socio-demographic characteristics varied by country and participatory activity and are outlined in S3 Table.

4.2  What were the predictors of participation in RISE participatory activities? (reach)

For Makassar participatory design workshops, the odds of participation were 2.6 times higher for women compared to 
men (95% confidence interval (CI): 1.8, 3.8) and 2.1 times higher for married respondents compared to respondents with 
other marital statuses (95% CI: 1.3, 3.4). For every one year increase in age in years, the adjusted odds of participation 
increased by 3% (95% CI: 1.02, 1.03). Ethnicity was not a significant predictor of participation in Makassar participatory 
design workshops (Table 2).

For Makassar household visits, the odds of participation were 3.6 times higher for women compared to men (95% CI: 
1.4, 9.5). For every one year increase in age in years, the adjusted odds of participation increased by 5% (95% CI: 1.0, 
1.1) (Table 2). Marital status was not a significant predictor of participation in Makassar household visits.

For Suva participatory design workshops, the odds of participation were 92% lower for respondents living with disabili-
ties compared to respondents living without disabilities (95% CI: 0.0, 0.8) (Table 2).

For Suva household visits, the odds of participation were 1.7 times higher for people who completed secondary edu-
cation or above compared to those who completed primary education or below (95% CI: 1.2, 2.5). Disability was not a 
significant predictor of participation in Suva household visits (Table 2).

4.3  What were the main barriers to participation in RISE activities? (reach)

Of the 36 Makassar respondents and 125 Suva respondents who did not participate in any RISE activity, the majority 
reported that they were too busy with work, housework, or school to participate (81% in Makassar, 86% in Suva) (Table 3).

4.3.a  Barriers related to RISE program delivery.  The qualitative data indicated that participants had a variety 
of challenges for participation in RISE activities. Around half of the Makassar resident participants (with high and low 
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participation, with and without disabilities, and both genders) suggested that either their own low participation or that of 
others was because of a clash of RISE activities with other commitments, including looking after other people’s children so 
they could participate instead and being occupied with studying or other activities. Another reason for low participation or 
engagement in Makassar was that the RISE activities were too long.

There were some activities I wasn’t involved in because I didn’t have the time. However, my wife was involved and 
represented me. They also shared about the discussion with me. (IDI, Man, Makassar).

Both Suva and Makassar residents said that some people did not participate because either they did not understand the 
purpose of RISE; or they were afraid their homes would be demolished by RISE; or they would be evicted. In Suva, some 
participants explained that some residents did not trust RISE because of a history of problematic development practices 
from other organizations:

There are those who did not attend. They doubted RISE’s project. This is because of the former work of other NGOs 
that came into this community; [it] was all about false promises. (FGD, Man, Suva).

Table 1.  Socio-demographic characteristics of Makassar and Suva survey respondents.

Makassar
(n = 320)

Suva
(n = 503)

Variables n (%) n (%)

Gender

  Women 185 (57.8%) 254 (50.5%)

  Men 135 (42.2%) 249 (49.5%)

  Total 320 (100.0%) 503 (100.0%)

Education

  Primary & below 137 (43.2%) 78 (17.4%)

  Secondary & above 180 (56.8%) 371 (82.6%)

  Total 317 (100.0%) 449 (100.0%)

Disability

  No 305 (95.3%) 493 (98.2%)

  Yes 15 (4.7%) 9 (1.8%)

  Total 320 (100.0%) 502 (100.0%)

Ethnicity

  Other 80 (25.2%) 103 (21.8%)

  Makassarese | iTaukei 237 (74.8%) 369 (78.2%)

  Total 317 (100.0%) 472 (100.0%)

Marital status

  Other 44 (13.9%) 128 (27.1%)

  Married 273 (86.1%) 344 (72.9%)

  Total 317 (100.0%) 472 (100.0%)

Religion

  Other 26 (8.2%) 74 (15.7%)

  Muslim | Christian 291 (91.8%) 396 (84.3%)

  Total 317 (100.0%) 470 (100.0%)

Age (years) n mean (SD) n mean (SD)

320 39.5 (12.2) 502 42.2 (14.3)

https://doi.org/10.1371/journal.pgph.0003430.t001

https://doi.org/10.1371/journal.pgph.0003430.t001
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4.3.b  Barriers related to gender and social inclusion.  In addition to program-related barriers, participants also 
reported participation issues relating to their identities and social dynamics, including gender, disability, and poverty. 
Several participants noted that conflicting work responsibilities prevented men from participating in RISE group activities. 
Those participants reported that more men would participate if activities were held in the evenings or on weekends.

I usually came to represent my family because my husband was working. (IDI, Woman, Makassar)

In both Makassar and Fiji, it was also observed by the local program staff that more women than men participated in the 
larger scale formal activities, such as community workshops, and RISE was therefore thought of (especially in Makassar) 
as a ‘women’s program’. In both countries, it was thought that this perception was because RISE is a program about child 
health and water, which are usually more the domains of women than of men in Indonesia and Fiji. Additionally in Makas-
sar, it was observed by some program staff and residents that this programmatic perception was also because many 
of the RISE staff who designed and led the activities were women. In Fiji, it was reported that the participatory design 

Table 2.  Parameter estimates from logistic regression models of socio-demographic predictors of participation in Makassar and Suva.

Variable Odds Ratio (OR) [95% CI] p value

Predictors of participation in Makassar participatory design workshops (N = 317)

  Gender: (women vs. men) 2.61 1.78,3.83 <.001

  Marital status: (married vs. other status) 2.14 1.34,3.42 .002

  Ethnicity: (Makassarese vs. minority ethnic groups) 1.85 1.00,3.43 .052

  Age 1.03 1.02,1.03 <.001

Predictors of participation in Makassar household visits (N = 317)

  Gender: (women vs. men) 3.59 1.35,9.54 .010

  Marital status: (married vs. other status) 3.09 0.86,11.12 .084

  Age 1.05 1.00,1.09 .035

Predictors of participation in Suva participatory design workshops (N = 499)

  Disability: (disability vs. no disability) 0.08 0.01,0.82 .033

Predictors of participation in Suva household visits (N = 447)

  Education: (secondary or above vs. primary or below) 1.70 1.16,2.51 .007

  Disability 0.18 0.02,1.62 .127

Makassar missing observations: 1 missing for participation in participatory design workshops, 2 missing for both ethnicity and marital status, 1 missing 
for participation in household visits. Suva missing observations: 3 missing from participation in participatory design workshops, 1 missing from disability, 
3 missing from participation in household visits, 52 missing from education.

All models controlled for settlement-level clustering.

https://doi.org/10.1371/journal.pgph.0003430.t002

Table 3.  Barriers to participation in any RISE activities.

Makassar Suva

Reported barriers n (%) n (%)

Too busy with work, housework, or school 29 (80.6%) 107 (85.7%)

Did not want to participate 2 (5.6%) 9 (7.2%)

Not invited by RISE 2 (5.6%) 6 (4.8%)

Could not participate without assistance 0 (0.0%) 1 (0.8%)

Other 3 (8.3%) 2 (1.6%)

Total 36 (100.0%) 125 (100.0%)

https://doi.org/10.1371/journal.pgph.0003430.t003

https://doi.org/10.1371/journal.pgph.0003430.t002
https://doi.org/10.1371/journal.pgph.0003430.t003
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workshops conflicted with men’s relaxation time in evenings, which was in contrast to the expectations that men would 
participate more during evenings.

In both Makassar and Suva, some of the residents with mobility impairments said that their disability was why they had 
not participated in the community workshops to the extent they would have liked.

Actually, I want to go, ma’am but it is just my sore legs. So, we can’t participate if we have problems. (IDI, Woman, 
Makassar)

No, I did not attend because I am old. I only send my kids to attend this workshop. If I were physically fit I would really 
love to be part of the workshop. (IDI, Woman, Suva)

In both countries, around half of the participants reported sending a family member to represent them if they were unable to 
attend (in Suva, RISE required that each household select one member to represent them at participatory design workshops 
due to COVID-19 restrictions); the majority of participants who said this had a disability. While most were satisfied with this 
arrangement, there was one Suva resident for whom this was not satisfactory because she lived alone (IDI, Woman, Suva).

One man living with a disability explained that a lot of RISE communication took place via cell phone, but those who 
could not afford one relied on the research team for information. A woman with a disability felt that those who were poor 
such as herself and those who lived near the edge of town (near the sea where the water table was too high for a septic 
tank) might miss out on the benefits of RISE:

Most people here work as fishermen. Sometimes some are lucky and sometimes some are not. We do not get the 
same income. Also, we live surrounded by water, so we can’t dig [for a septic tank]. (IDI, Woman, Makassar)

4.4  What was the level of satisfaction among participants of primary RISE participatory design activities? (dose 
received)

In Makassar, when comparing preferred and experienced levels of influence among participants of at least one primary 
RISE participatory design activity, 161 (66%) of 245 were satisfied with their level of influence, 51 (21%) would have pre-
ferred more influence, and 33 (13%) would have preferred less influence (S4 Table). Among Suva participants of at least 
one primary RISE participatory design activity, 207 (70%) of 297 were satisfied with their level of influence, 27 (9%) would 
have preferred more influence, and 63 (21%) would have preferred less influence (S5 Table).

4.5  What were the socio-demographic predictors of satisfaction among participants of primary RISE participatory 
design activities? (dose received)

For Makassar participatory design participants, there were no significant predictors of influence discordance (either want-
ing more or less influence) over the primary participatory design process. For Suva participatory design participants, the 
odds of wanting more influence than what was experienced were 3.3 times higher for women compared to men (95% CI: 
1.2, 8.8) (Table 4).

In Suva, the odds of wanting less influence than what was experienced were 2.6 times higher for religious minority 
respondents compared to Christian religious majority respondents (95% CI: 1.3, 5.1) and were 1.8 times higher for unmar-
ried respondents (including single, divorced, or widowed) compared to married respondents (95% CI: 1.2, 2.9) (Table 4).

4.6  What were participants’ opinions of RISE and engagement? (dose received)

There were varied opinions of the RISE program among the Makassar and Suva residents. In one Suva settlement, a res-
ident explained that while she was happy with RISE, others there were experiencing participant fatigue with RISE: ‘They 
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are tired of seeing [RISE] in their settlements’ (IDI, Woman, Suva). However, almost all of the other Suva residents were 
positive about RISE:

What RISE is currently doing, I am 100 percent thankful for. (IDI, Woman, Suva)

Most of the participant groups cited the participatory and inclusive nature of the RISE program as being a mechanism that 
set it apart from other interventions that aim to improve life in informal settlements.

Most of the Makassar residents indicated that the RISE program was the first, in their experience, to directly include all 
residents in its activities:

It is different because the RISE team involves the whole community. (IDI, Woman, Makassar)

Residents in both countries pointed out that RISE was more inclusive than other programs they had experienced 
because there was no fee to participate whereas in other programs, in Makassar for example, the ‘community had to 
pay if they wanted to attend’ (IDI, Woman, Makassar). For the participants from at least one of the settlements in Suva, 
RISE was compared to another program that had requested each household invest money but never delivered the 
promised outputs:

RISE brings in blessings from the outside but [the other program] takes away what we already have. This is the differ-
ence. (FGD, Man, Suva)

There were mixed feelings about the level of engagement among the Suva participants. In one settlement, the men’s FGD 
felt that consultation had been made with the settlement leaders, but not with the residents:

They design it, they come, they present and they go, there has been no consultation. […] They did not take our opinion 
but I might be wrong, they might have taken it from the heads, from the committee members. (FGD, Man, Suva)

In another Suva settlement, a young woman in a focus group explained that the youth there did not feel like their voices 
had been heard, including in the participatory design, but this was because ‘the Chairman of the Committee thinks we are 
too young in age and experience to have our opinions heard.’ (FGD, Woman, Suva)

However, in other Suva settlements, the residents felt like they had been sufficiently consulted.

We all agreed about what they introduced during our community meeting. Their agenda was communicated and taken 
into our community meeting for people to agree to what was being introduced. (FGD, Man, Suva)

Table 4.  Parameter estimates from logistic regression models of socio-demographic predictors of influence discordance among Suva partici-
patory design participants.

Variable OR [95 % CI] p value

Predictor of wanting more influence (N = 235)

  Gender: women (vs. men) 3.30 1.24, 8.81 .017

Predictors of wanting less influence (N = 260)

  Religion: religious minorities (vs. Christian majority) 2.60 1.33, 5.08 .005

  Marital status: married (vs. other status) 0.55 0.35, 0.86 .009

Models controlled for settlement-level clustering.

https://doi.org/10.1371/journal.pgph.0003430.t004

https://doi.org/10.1371/journal.pgph.0003430.t004
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Some of the Makassar, Australia, and USA-based staff explained that because the RISE program targeted house-
holds rather than individuals for participation in the activities, intra-household dynamics and power structures may 
have prevented individual household members from participating equitably in decision-making. For example, normally, 
decision-making power fell to whoever owned the land (which could be women or men), because RISE required land-
owner approval to build infrastructure on household land. However, at other times, men or older residents had a greater 
influence over decision-making.

5  Discussion

In this mixed-methods process evaluation, we examined socio-demographic predictors of participation (reach) in 
community- and household-level participatory design activities within the context of the RISE intervention in Makassar, 
Indonesia and Suva, Fiji. We further assessed community members’ level of satisfaction (dose received) with the partic-
ipatory design activities and identified predictors of satisfaction. In Makassar and Suva, we observed that certain groups 
were disproportionately more likely to participate in both community- and household-level activities. In both countries, 
the majority of participants were satisfied with their level of influence in the RISE program, though some nuance around 
participant fatigue, distrust, and decision-making power was revealed in the qualitative data. In Makassar, satisfaction 
did not vary by socio-demographic characteristics. In Suva, we observed that women were more likely than men to 
want more influence; in contrast, religious minorities were more likely than the Christian religious majority to want less 
influence and unmarried people were more likely than married people to want less influence. This process evaluation 
highlights the successes and challenges of the intervention’s participatory design phase and provides an example of how 
programs that aim for an inclusive participatory approach can evaluate their success in engaging diverse community 
members.

5.1  Intervention reach

Most groups of interest were reached through primary participatory activities, and household visits provided advantages 
to reach certain residents. In Makassar, women had high participation and were even more likely to report being reached 
through household visits than through community-level engagement. In Suva, household visits appeared to be more 
inclusive of people living with disabilities than community-level workshops, although this interpretation may be limited by 
sample size. These household-level findings build on a qualitative analysis of RISE’s key mechanisms for achieving the 
gender and socially inclusive participatory approach for engaging diverse people, where household visits were reported to 
engage those who could not participate in the larger community venues due to socio-demographic characteristics, margin-
alization, or time conflicts [27]. In other studies, household visits have been observed to be an important activity to reach 
caregivers and women participants [6,33].

The findings indicate that household visits had both benefits and consequences for inclusion. While both participants 
and RISE staff reported that household visits were an important activity to reach groups of interest, RISE staff noted that 
hierarchical intra-household dynamics, along with project requirements for landowner approval of final decisions related to 
infrastructure, may have limited who was involved in decision-making. Additionally, Makassar RISE staff said that men had 
higher participation in household visits than what was observed in the quantitative results, because even if men were not 
present for participatory design activities, they still typically made the final design decisions for their households (although 
this varied by who the landowner was). This aligns with a systematic review of women’s empowerment and water and 
sanitation, which identified that women often have been excluded from household-level decision-making for water and 
sanitation infrastructure [11]. Strategies to mitigate inequitable intra-household dynamics that limit decision-making 
power can include collecting participant-level data to inform infrastructure design, or engaging with informal or estab-
lished groups, like women’s and savings groups or organizations of persons with disabilities, to better include participants 
[27,35]. Additionally, given that landownership had a large influence on who made final RISE household infrastructure 
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decisions, interventions operating on private household land need to acknowledge this power dynamic and facilitate 
shared decision-making within households.

5.2  Barriers to participation

For residents who did not report participating in any RISE design activity, timing conflicts were the most common barrier 
to participation. Other assessments of WASH program delivery found similar challenges with scheduling community-level 
events [6]. Adapting to when diverse groups of people are available, not just when the most people can attend, is an 
approach to include a broader array of perspectives in participatory design [42]. Residents also discussed barriers to par-
ticipation relating to social exclusion, like mobility disability. Assessing workshop facilities for accessibility and designing 
appropriate communication methods are steps that programs can use to accommodate participants living with disabilities. 
In addition, a review of disability measures recommended using multiple, valid disability self-assessments (like the Wash-
ington Group measure and the Katz’s Activities of Daily Living Index) to measure people’s functionality [43]. These results 
further highlight the value of assessing social and structural barriers before and during implementation of participatory 
design processes.

5.3  Participant satisfaction and influence (dose received)

The qualitative dose received findings suggest that participants were generally satisfied with RISE’s participatory 
approach, including deliberately involving all residents and fee-free participation. Residents also distinguished RISE from 
earlier external projects that did not deliver expected outcomes, which echoes a structural distrust with development work 
[34,44]. Indeed, some residents reported not trusting RISE because they did not understand the project’s purpose. A simi-
lar feeling of distrust was found by a study on the effect of RISE participatory design on social capital, which identified that 
over half of Suva intervention communities experienced conflict with RISE over COVID-19-related food distributions and 
the representativeness of RISE liaison committees [35]. These findings highlight the critical importance of trust-building in 
community development projects, including discussing community priorities and expectations. Additional approaches to 
build trust with communities include adapting to community needs and establishing regular contact with participants, both 
of which require programs to allocate sufficient time and resources [27].

While most participants in both countries were satisfied with their level of influence over decision-making, the quan-
titative results also suggest that social dynamics around gender, religion, and marital status affected participant satis-
faction. Women in Suva were more likely to report wanting more influence over RISE compared to men, despite having 
comparable participation. Patriarchal gender norms may also be reflected in this discrepancy, as RISE staff observed that 
most women tended to follow the decisions of husbands or male heads of households across Suva communities [45,46]. 
Informal engagement channels and gender norms reinforced by RISE staff also may have had a role with this satisfac-
tion finding: after the formal participatory design workshops ended, RISE staff socialized with primarily men during kava 
drinking sessions, an important tradition in Fiji, that was a key time for further discussion of RISE. Women who attended 
the participatory design workshops, but did not attend the kava sessions because of other evening responsibilities, may 
have felt less influential as a result. Inequitable decision-making also has been reported in water and sanitation design 
and planning, where women and other socially excluded groups felt like their voices were not heard during intervention 
meetings, despite being considered key informants by practitioners [4].

In contrast to those who wanted more influence, religious minorities in Suva were more likely to report wanting less 
influence over RISE compared to the Christian religious majority. Hindu participants, in particular, may have wanted to 
avoid conflict during RISE decision-making because of inter-ethnic tension between Indo-Fijians (majority Hindu) and 
iTaukei indigenous Fijians (majority Christian) that has evolved since the British colonization of Fiji [47,48]. Salinger et al.’s 
study on RISE participatory design and social capital found similar tensions in ethnically heterogeneous Suva settlements, 
where some iTaukei residents were critical of a perceived lack of Indo-Fijian participation [35]. Importantly, RISE staff 
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noted that Indo-Fijian engagement increased with additional, intentional outreach. This finding further supports Francis 
et al.’s recommendation of having a diverse team to engage diverse participants during participatory design [27]. Given 
how social dynamics can affect participants’ decision-making, assessing participant influence can be particularly relevant 
for participatory design processes to see if approaches are promoting inclusive community engagement and how such 
processes may be improved.

Participant-reported influence is an important addition to Saunders et al.’s framework definition of dose received, which 
is the extent of community satisfaction and the extent to which participants engage with intervention components [30]. In 
practice, WASH process evaluations have also conceptualized dose received as participants’ acceptability and awareness 
of intervention activities [32–34]. Further, a systematic review of health promotion studies found that dose received has 
been used to assess attendance, completion of activities, and use of materials among other applications [49]. Our process 
evaluation expanded Saunders et al.’s definition of dose received beyond attendance or awareness of an intervention 
to measure participants’ self-reported influence over decision-making. Doing so helped capture community members’ 
engagement with RISE participatory design activities beyond broad satisfaction or intervention receipt. The integration of 
qualitative approaches helped us to further understand participants’ opinions of RISE from their own perspective.

5.4  Implications for programs and policy

Our process evaluation findings have implications for future programming with participatory design, including the upcom-
ing tranche of RISE control group settlements. First, our results further support the importance of understanding existing 
community and intra-household dynamics in order to support inclusion and equitable decision-making [35]. Approaches 
include fostering partnerships with existing community groups (including women’s groups, savings groups, and organi-
zations of persons with disabilities), collecting individual-level data for design options, and fostering shared household 
decision-making [27]. While final decisions may still rest with a landowner or head of household, these recommended 
approaches may be valuable for bringing additional voices and perspectives into decision-making processes. Similarly, it 
is recommended that programs spend time and resources before starting participatory design processes to understand 
whether and how diverse community members would like to participate, as people will have varying degrees of interest 
in engagement [42]. During the design process, it is advised that implementers be cognizant of informal engagement 
methods and who may be included and excluded from those spaces. Lastly, mixed-methods, framework-guided process 
evaluations are valuable to assess how participatory design is implemented, with both quantitative and qualitative data 
assessing reach and satisfaction.

6  Strengths & limitations

This process evaluation has a number of strengths. The research was nested within the larger RISE randomized control 
trial in intervention settlements. Given this, survey enumerators had prior experience with RISE data collection methods 
and with community members, and household contact information was available in Makassar from earlier phone surveys. 
In addition to data collector experience, many community members also had familiarity with RISE enumerators prior to 
data collection. Qualitative data collection sought the emic perspective from participants with varied socio-demographic 
characteristics across study locations and intentionally included people who were marginalized [27]. Finally, the research 
was able to build on rich findings from additional studies about RISE’s participatory design phase.

Several limitations also exist for this process evaluation. This study assessed the formal participatory design phase, 
but the participatory design process has since continued throughout infrastructure construction. As the process evaluation 
was a secondary analysis of the quantitative and qualitative data, analysis was limited to two process indicators. During 
quantitative data collection, sampling bias may have occurred, as those who participated in participatory design activities 
may have been more likely to respond to this study’s survey. Recall bias also may have occurred, as the Makassar survey 
was administered 11–13 months after the end of RISE’s participatory design phase. Data collectors for the quantitative 
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and qualitative data may have introduced reporting bias; while they were not directly involved in RISE implementation, 
they were affiliated with the larger RISE trial. While gender inclusion was a key research interest, the qualitative data 
collection did not specifically recruit those who were non-binary or transgender [27]. Data collection overall was only con-
ducted with adults, which is a limitation given that qualitative data from Suva indicated that some youth felt excluded from 
the participatory process.

7  Conclusion

This mixed-methods process evaluation found that RISE participatory design workshops and household visits achieved 
good reach and dose received. The study also identified gender and social inequities in design participation and influence 
over decision-making. We encourage future WASH participatory design processes to develop meaningful engagement 
with communities and local organizations to better involve people of interest. Process evaluations are recommended to 
further understand and promote community engagement during and following participatory design.
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