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Abstract 

Background Stigma related to lower-limb lymphoedema poses a major psychosocial burden to affected per-
sons and acts as a barrier to them accessing morbidity management and disability prevention (MMDP) services. 
Community Conversation (CC), which actively engages community members and disseminates health informa-
tion amongst them, is believed to break the vicious cycle of stigma by enhancing disease-related health literacy 
at the community level.

Methods A quasi-experimental study was conducted in Northern Ethiopia to assess the role of the CC intervention 
in reducing stigma. In two control districts, a comprehensive and holistic MMDP care package was implemented 
that included physical health, mental health and psychosocial interventions, whilst in the intervention district the CC 
intervention was added to the MMDP care package. A total of 289 persons affected by lymphoedema and 1659 com-
munity members without lymphoedema were included in the study.

Results Over the course of the intervention, in all sites, community members’ knowledge about the causes of lym-
phoedema increased, and perceived social distance and stigmatizing attitudes towards people with lymphoedema 
decreased in the community, whilst experienced and internalized stigma decreased amongst affected persons. There 
were no significant changes for perceived social support. However, the changes were greater in the control sites over-
all, i.e. those districts in which the holistic care package was implemented without CC.

Conclusion The findings suggest that the CC intervention provides no additional stigma reduction when used 
alongside a holistic MMDP care package. Provision of comprehensive and holistic MMDP services may be adequate 
and appropriate to tackle stigma related to lower-limb lymphoedema in a resource-constrained setting like Ethiopia.
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Background
Neglected tropical diseases (NTDs) that result in lower-
limb lymphoedema (i.e. swelling of the lower leg) include 
lymphatic filariasis (LF), leprosy and podoconiosis. 
Global burden estimates for people affected by LF lym-
phoedema, podoconiosis and leprosy are 15 million, 
4 million and 2 to 3 million respectively [1, 2]. Nation-
wide mapping in 2013 demonstrated that podoconio-
sis accounts for approximately 64.8%, LF for 13.2%, and 
leprosy for 12.8% of the total burden of lymphoedema in 
Ethiopia [3].

Stigma related to lower-limb lymphoedema is one 
of the key issues that significantly increases its disease 
burden [4] and acts as a major barrier to accessing mor-
bidity management and disability prevention (MMDP) 
services [5, 6]. The prejudice, discrimination and inter-
nalized stigma related to lower-limb lymphoedema not 
only compromise the psychological and social wellbeing 
of affected persons and their families but can also limit 
their access to healthcare and adherence to treatment 
[5]. This can lead to a vicious cycle, creating further dis-
ability, illness, and reduced economic productivity [7]. 
The three major sources of stigma for lower-limb lym-
phoedema are: i) misinformation about its causes, treat-
ment and prevention amongst the community, affected 
persons and their families; ii) the associated poverty and 
reduced quality of life due to affected individuals’ lost 
economic productivity; and iii) the economic burden 
related to the costs of care, including transport to health 
facilities [8–11]. People affected by podoconiosis, lep-
rosy and LF are stigmatized in all areas of their daily life. 
Social functions such as partner selection and marriage, 
employment, and participation in community leadership 
are common domains of life in which affected persons 
and their families experience discrimination. These deep-
seated stigmatizing experiences can cause internalized 
stigma in affected persons, i.e. acceptance of stigmatizing 
social views and resultant feelings of shame, guilt or fear, 
as a result of the experience of discrimination. Internal-
ized stigma is manifested in the form of low self-esteem, 
suicidal ideation, and avoidance of interactions with non-
affected community members. [12]. Breaking the vicious 
cycle of stigma related to lymphoedema has therefore 
become a top priority for various community organiza-
tions and researchers. Strategies to address this stigma 
have included: i) educational interventions; ii) commu-
nity-based socio-economic rehabilitation; and iii) provid-
ing integrated services in nearby health facilities at low 
or no cost [13]. Interventions often aim to remove the 
drivers of stigma and address the norms and policies that 
facilitate the stigmatization process. The drivers of stigma 
include fear of infection through contact, concerns about 
productivity due to poor health, social judgment and 

blame. Facilitators of stigma include social isolation and 
lack of social support [8, 14, 15].

Studies have suggested that multi-component interven-
tions are more effective than single-component interven-
tions for stigma reduction [16, 17]. Multi-component 
stigma reduction interventions target both the stigmatiz-
ers and the stigmatized to ensure holistic and sustainable 
changes in outcomes. These interventions support indi-
viduals with health-related stigma to cope with experi-
enced stigma (i.e. actual experiences of discrimination) 
and overcome internalized stigma, as well as reaching 
out to community members to shift harmful notions 
about health conditions through community dialogues 
or engaging local leaders to share anti-stigma messages 
[18–21].

Implementing and donor actors now widely recognize 
that joint approaches to reduce stigma across NTDs may 
be feasible given the similarities in causes, manifesta-
tions and interventions [22], but there remains a knowl-
edge gap in regard to relevant, evidence-based stigma 
reduction interventions for use within integrated MMDP 
programmes. To address this knowledge gap, an imple-
mentation research project titled ‘Improving access to 
integrated Morbidity management and disability PRE-
vention Services through Stigma reduction for people 
with lower limb lymphoedema in Ethiopia’ (IMPRESS) 
was implemented in selected districts of Northern Ethio-
pia where LF, podoconiosis and leprosy-related lymphoe-
dema are prevalent. The IMPRESS project was embedded 
within the ‘Excellence in Disability Prevention Integrated 
across NTDs’ (EnDPoINT) programme, which ran from 
2017 to 2021 in response to a request by the Federal Min-
istry of Health (FMOH) in Ethiopia. Details in regard to 
the development and implementation of the EnDPoINT/
IMPRESS project have been provided in previous reports 
[23]. The EnDPoINT care package entailed compre-
hensive MMDP and mental health services including 
capacity-building training for health care organization 
staff, case detection and treatment for patients at health 
facility level, integrated mental health care, and com-
munity awareness campaigns [23–26]. The IMPRESS 
study built on this unique opportunity and focused 
on the specific question of how best to reduce stigma 
within this integrated MMDP programme. EnDPoINT/
IMPRESS was guided by the World Health Organization’s 
Community-Based Rehabilitation (CBR) strategy [27], 
as it promotes inclusion and participation of marginal-
ized groups through multi-sectoral interventions across 
five key domains (health, education, livelihood, social, 
and empowerment). The CBR model acknowledges that 
programmes need to go beyond the health domain to 
empower affected persons to take an active role in their 
development, as it supports equity in services by building 
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capacity amongst affected persons and their communi-
ties [28]. The IMPRESS study embedded Community 
Conversation (CC) as one of several intervention com-
ponents within EnDPoINT’s holistic care package [23] 
with the aim to increase disease-related health literacy at 
the community level, reduce stigma and improve access 
to MMDP services. In other disease contexts including 
HIV and mental health, studies have documented the 
positive role of CC in stigma reduction [29]. In our previ-
ous qualitative process evaluation report from IMPRESS 
[30], the acceptability and feasibility of integrating CC 
into the lymphoedema care package and routine pri-
mary health care services was documented. This report 
also highlighted the potential role of CC in raising aware-
ness and overcoming stigmatizing attitudes within the 
community. However, the role of CC in reducing stigma 
when added to the holistic MMDP care package had not 
been explored quantitatively. The study presented here 
therefore aimed to quantitatively investigate whether CC 
contributed significantly to stigma reduction when added 
into EnDPoINT’s integrated holistic care package.

Methods
Study setting
This study was conducted in Awi Zone, one of the ten 
zones in Amhara regional state of Ethiopia. The zone is 
located 469 km north of Addis Ababa, the capital city of 
Ethiopia. The zone is divided into three urban and nine 
rural districts and covers a geographic area of 9,148 
square kilometers. The elevation varies from 1,800 to 
3,100 m above sea level, with an average altitude of about 
2,300 m. Awi zone was selected as the study site because 
of the established co-endemicity of podoconiosis, LF and 
leprosy, and because it represented the climatic diversity 
found within Ethiopia. Awigna and Amharic are the main 
languages spoken in Awi zone.

Community conversation intervention
Details about the development and implementation of 
the CC intervention are available in our previous process 
evaluation report [30]. A total of 33 CC facilitators were 
recruited from the intervention district who participated 
in three days training using a standardized CC facilitation 
guide. The CC facilitation guide described the principles 
and procedures of health communication and outlined 
health messages about the causes, treatment and preven-
tion of lower limb lymphoedema. Three CC facilitators 
were deployed in each kebele (lowest level administrative 
unit) to form a CC group of 30–50 participants constitut-
ing both affected and unaffected community members. A 
total of 400 participants engaged in the first CC session 
across 11 groups. Each CC group was expected to par-
ticipate in two CC sessions per month. Each CC group 

member was expected to attend a maximum of six ses-
sions over a three-month period. CC participants were 
required to disseminate health information to at least five 
community members per month through gatherings for 
various social occasions in their locality.

Study design
A quasi-experimental design was employed to evaluate 
the role of CC in reducing stigma related to lower-limb 
lymphoedema. Of the three EnDPoINT scale-up districts 
in Awi zone (Ankisha, Guangua and Guagusa Shikugiad) 
[23], CC was implemented in Guagusa Shikugiad district 
(the intervention district) for six months as an addition to 
the EnDPoINT integrated MMDP holistic care package. 
CC was delayed in the other two districts (Ankisha and 
Guangua districts) for control purposes, though the other 
components of the EnDPoINT care package continued to 
take place. The CC intervention was implemented over 
a period of six months, with outcomes being assessed 
at baseline and at six-month follow-up (endline). Fig-
ure 1 presents a conceptual framework that includes the 
patient and community outcome variables used in this 
study and the pattern of relationships between these vari-
ables. Patient outcome variables included experienced 
stigma, internalized stigma, and perceived social sup-
port. Community outcome variables included knowledge 
about the causes of lymphoedema, stigmatizing attitudes 
towards persons affected by lymphoedema, and social 
distance towards affected persons. Exposure of affected 
persons and community members to CC was intended to 
bring about attitudinal and behavioural changes in both 
groups. Socio-demographic factors such as age, gender, 
education, occupation, income, lymphoedema stage (for 
the patient cohort) and access to health information (for 
the community cohort) were included in the conceptual 
framework as intervening variables. Community mem-
bers’ access to sources of health information was assessed 
using questions about frequency of exposure to sources 
such as magazines, radio, television, health education 
sessions and meetings.

Study outcome measures
Community member outcomes

Knowledge about lymphoedema Community mem-
bers’ knowledge about the causes of lymphoedema was 
assessed using a purposively developed questionnaire 
that included a total of fourteen indicators that were 
identified from the podoconiosis, LF and leprosy litera-
ture [8, 9]. Responses were scored 0, indicating ‘Yes’, or 1 
indicating ‘No’. Higher scores represented better knowl-
edge about the causes of lymphoedema. The minimum 
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and maximum total scores for the index were 0 and 14 
respectively.

Attitudes towards persons affected by lymphoe-
dema Attitudes of the community towards persons 
affected by lymphoedema were assessed using an index 
constituting 13 negatively framed statements that 
were identified from previous reports [8–10]. Possible 
responses were 0 for ‘No’ and 1 for ‘Yes’, where lower 
scores indicated more positive attitudes. The minimum 
and maximum total scores of the attitude index were 0 
and 13 respectively.

Social distance The degree of closeness of community 
members towards persons affected by lymphoedema was 
assessed using the 7-item Social Distance Scale (SDS) 
[19, 31], which was adapted to the study context. The 
response scale ranged from 1 (‘none of the time’) to 5 (‘all 
of the time’) for 6 of the questions, and 0 to 3 for one of 
the questions. The minimum and maximum total scores 
for the scale were 6 and 33, where lower scores indicated 
higher willingness to have social interactions or contacts 
with persons affected by lymphoedema.

Patient outcomes

Experienced stigma To measure experienced stigma 
amongst affected persons, the discrimination sec-
tion of the DISC-12 scale [32] was used. The 22-item 

discrimination section of the original DISC-12 was modi-
fied as described in a previous Ethiopian study, by remov-
ing two items not applicable to the rural Ethiopian setting 
of the study and two items with low item-factor loading 
[33]. Thus, in this study, 18 items were included with a 
response scale rating of 0 to 3. The possible total scores 
ranged from 0 to 54, with higher scores reflecting more 
discrimination.

Internalized stigma Indicators for internalized stigma 
were adapted from the Internalized Stigma in Mental 
Illness (ISMI) scale [34]. The 29-item ISMI scale was 
originally developed for mental illness and was adapted 
by experts in lymphoedema to produce an 11-item score 
relevant to lymphoedema, with a response scale rating 
of 1 to 4. The range of scores possible in this study was 
11 (less internalized stigma) to 44 (more internalized 
stigma).

Perceived social support Perceived social support was 
measured using the Oslo Social Support tool (Oslo-
3) [35], a brief 3-item scale that assesses the number of 
close confidantes, perceived level of concern from oth-
ers, and perceived ease of getting help from neighbors. 
The response scale ratings ranged from 1 to either 4 or 
5 (for different questions). The total score ranges from 3 
to 13 and higher scores represent better social support. 
The Oslo-3 scale has been used previously in Ethiopia 
in a study that examined the prevalence of, and factors 
associated with, depression among patients with HIV/

Fig. 1 Conceptual framework indicating the intervention effects of community conversation on study outcomes
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acquired immunodeficiency syndrome (AIDS) [36], as 
well as a study addressing the prevalence and predictors 
of depression among pregnant women [37].

Sampling and sample size
The study populations were persons affected by lower-
limb lymphoedema caused by podoconiosis, LF or 
leprosy, and unaffected community members. In the 
community sample, to detect a small effect size of 0.2 
(Cohen’s D) for the difference between intervention and 
control responses, assuming a correlation between base-
line and endline measurements of 0.6 [38], with twice as 
many respondents from control sites as at the interven-
tion site, with 90% power for 5% significance, required a 
sample size of 759 respondents at both baseline and end-
line. We anticipated many respondents not to be at home 
when the endline visit took place; allowing for 35% attri-
tion at endline required 1,168 community respondents at 
baseline.

Affected persons were those identified as requiring 
care for their lymphoedema and/or comorbid mental ill-
health. They were identified and recruited into the study 
based on their case identification within the EnDPoINT 
programme within which this study was embedded. 
Adults (≥ 18 years of age) with lower-limb lymphoedema 
caused by LF, podoconiosis and/or leprosy were iden-
tified and invited into the study by community health 
extension workers during routine home visits in the three 
study districts (i.e. the one CC intervention district and 
the two control districts). To detect a medium-small 
effect size of 0.35 (Cohen’s D) for the difference between 
intervention and control responses, assuming a correla-
tion between baseline and endline measurements of 0.6, 
with twice as many respondents from control sites as at 
the intervention site, with 90% power for 5% significance, 
required a sample size of 249 at both baseline and end-
line. Allowing for 10% attrition at endline required 277 
patient respondents at baseline.

Data collection and management
Both the patient and community survey questionnaires 
were originally prepared in English and were then trans-
lated into the local language, Amharic. Consistency of 
meaning in translation and back-translation was checked 
by the research team. The questionnaires were field-
tested to determine understandability of the questions. 
Experienced data collectors were recruited and trained 
in how to use the study tools and how to extract infor-
mation from both written and electronic health records. 
Regular supervision of the data collection process was 
carried out by the investigating team. All completed 
questionnaires and tools were checked for consistency, 

completeness, clarity and accuracy. Data were collected 
by smartphones using Open DataKit, free software 
developed to allow data collection using Android mobile 
devices and data submission to an online server. After 
collection, data were transferred to an Excel (Microsoft, 
Redmond, WA, USA) datasheet for cleaning and verifi-
cation, before being exported to Stata version 17 (Stata-
Corp. 2015. Stata Statistical Software: Release 14. College 
Station, TX: StataCorp LP.) for analysis.

Data analysis
Community and patient cohort data are described sepa-
rately, the outcomes being compared by time point and 
whether participants resided in the CC intervention site 
or a control site. Summary statistics appropriate to dis-
tribution are presented, i.e. mean and standard deviation 
for normally distributed variables, median and interquar-
tile range for skewed continuous variables, and frequency 
and percentage for categorical variables. To use all avail-
able data at each time point, linear mixed effects models 
were fitted to the ‘Stigmatizing Attitudes’, ‘Social Dis-
tance Scale’ and ‘Knowledge about lymphoedema’ out-
comes for the community cohort, and the ‘Experienced 
stigma’, ‘Internalized Stigma’ and ‘Social Support’ out-
comes for the patient cohort. The basic model for each 
outcome was specified as follows: observations at base-
line (T0) and 6-month follow-up (T1) were modelled as 
repeated measures so that change from baseline could 
be estimated as a fixed effect, as well as the difference in 
average outcome scores between CC and control partici-
pants and (where statistically significant) the interaction 
between treatment and time (i.e. CC vs. control × T1 vs 
T0). A random effect was included for participants to 
allow for the repeated measurements. This approach 
means that participants present only at one of the two 
time points still contributed information to the models. 
In the community cohort, we adjusted each model for 
the following baseline characteristics: age, gender, edu-
cational attainment, marital status, perceived economic 
status, occupation and ‘access to health information’ 
score. In the patient cohort, we adjusted for age, gen-
der, educational attainment, marital status, occupation, 
relative income and lymphoedema stage (as a continuous 
variable). For each of these six models, we removed vari-
ables that were not statistically significant and present 
the final parsimonious models. For each of the effects 
we present the regression coefficient, its 95% confidence 
interval and p-value. In addition, we present the model-
based intra-cluster correlation coefficient (ICC) and its 
95% confidence interval (CI). Further, sensitivity analyses 
were conducted for the community cohort to fit models 
including only participants who were sampled at both 
time points.
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Results
Socio‑demographic characteristics of community cohort
The number of community respondents at baseline was 
1211 in the three districts in total – 385 (31.8%) in the CC 
intervention district and 826 (68.2%) in the control districts. 
Table  1 presents the baseline summary statistics of the 
socio-demographic characteristics of community respond-
ents. The average age, sex and literacy of participating com-
munity members were very similar at the intervention and 
control sites. Participants were on average 40 years of age, 
60% were male, and over 30% were illiterate, with less than 
10% attending any tertiary education. Around three-quar-
ters were married, and farming was the dominant occupa-
tion for respondents at both the intervention and control 
sites. Just under half of all respondents perceived their 
economic status to be average and reported relatively good 
access to health information sources with mean scores of 
12.5 and 13.0 (out of a possible 15) respectively.

Socio‑demographic characteristics of patient cohort
The total number of patient cohort respondents was 
289 at baseline. Of these, 68 respondents were from 
the intervention site and 221 from control sites. 
Table  2 describes the baseline summary statistics 
of the socio-demographic characteristics of patient 
cohort respondents. The socio-demographic profile 
of patient cohort survey participants was similar in 
both intervention and control sites. Participants were 
on average 50 years of age, and over half were female. 
Nearly two thirds of participants were married and a 
similar proportion were illiterate. Farming was the 
dominant occupation for over 78% of participants. 
Over half of respondents perceived their income to be 
low, whilst 28.7% perceived it to be middle-ranking. In 
terms of lymphoedema condition, over 57% of partici-
pants were at stage 3.

Table 1 Socio-demographic characteristics of community respondents at baseline

Variable Category Intervention site Control sites Total

n %/mean (SD) n %/mean (SD) N %/mean (SD)

Age (Years) - 385 39.8 (14.9) 826 40.6 (14.7) 1211 40.3 (14.7)

Sex Male 241 62.6 473 57.3 714 59.0

Female 144 37.4 353 42.7 497 41.0

Total 385 100.0 826 100.0 1211 100.0

Education Cannot read or write 118 30.6 277 33.5 395 32.6

No formal schooling but can read or write 89 23.1 254 30.8 343 28.3

Formal schooling (grades 1–12) 142 36.9 257 31.1 399 32.9

University/college diploma 36 9.4 38 4.6 74 6.1

Total 385 100.0 826 100.0 1211 100.0

Marital Status Single 67 17.4 124 15.0 191 15.8

Married 279 72.5 620 75.1 899 74.2

Separated/divorced 17 4.4 49 5.9 66 5.5

Widowed 22 5.7 33 4.0 55 4.5

Total 385 100.0 826 100.0 1211 100.0

Occupation Housewife 34 8.8 65 7.9 99 8.2

Farmer 205 53.2 610 73.8 815 67.3

Merchant/ Petty trader 40 10.4 24 2.9 64 5.3

Student 44 11.4 88 10.7 132 10.9

Civil servant 39 10.1 7 0.8 46 3.8

Daily laborer 11 2.9 16 1.9 27 2.2

Other 12 3.1 16 1.9 36 3.0

Total 385 100.0 826 100.0 1211 100.0

Economic status Poor 146 37.9 304 36.8 450 37.2

Average 161 41.8 337 40.8 498 41.1

Better off 78 20.3 185 22.4 263 21.7

Total 385 100.0 826 100.0 1211 100.0

Access to sources of health 
information (Index scores)

- 385 12.5 (1.9) 826 13.0 (1.8) 1211 12.9 (1.8)
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Community survey outcomes
Out of 1211 respondents participating in the baseline 
survey, 759 were present at both baseline and endline, 
while 452 respondents participated only at baseline. 

Additionally, 448 newly recruited respondents par-
ticipated in the endline survey giving a total sample 
of 1659. Table  3 presents summary statistics for the 
paired baseline and follow-up scores of community 

Table 2 Socio-demographic characteristics of patient respondents at baseline

Variables Category Intervention site Control sites Total

n % / mean (sd) n % / mean (sd) n % / mean (sd)

Age (years) - 68 50.6 (14.5) 221 50.6 (13.0) 289 50.6 (13.3)

Sex Male 30 44.1 108 48.9 138 47.8

Female 38 55.9 113 51.1 151 52.2

Total 68 100 221 100 289 100

Education Cannot read or write 41 60.3 142 64.3 183 63.3

No formal schooling but can 
read and write

23 33.8 63 28.5 86 29.8

Attended formal education 4 5.9 16 7.2 20 6.9

Total 68 100 221 100 289 100

Marital status Single 4 5.9 6 2.7 10 3.5

Married 39 57.4 143 64.7 182 63

Separated/divorced 21 30.9 38 17.2 59 20.4

Widowed 4 5.9 34 15.4 38 13.1

Total 68 100 221 100 289 100

Occupation Paid work 0 0 1 0.5 1 0.3

Own business 5 7.4 15 6.8 20 6.9

Farming 54 79.4 173 78.3 227 78.5

Housewife 6 8.8 28 12.7 34 11.8

Student 1 1.5 2 0.9 3 1

Unemployed 0 0 1 0.5 1 0.3

Other 2 2.9 1 0.5 3 1

Total 68 100 221 100 289 100

Relative income Very low 11 16.2 29 13.1 40 13.8

Low 39 57.4 122 55.2 161 55.7

Middle 17 25 66 29.9 83 28.7

High 1 1.5 2 0.9 3 1

Very high 0 0 2 0.9 2 0.7

Total 68 100 221 100 289 100

Lymphoedema stage left Stage 0 2 2.9 5 2.3 7 2.4

Stage 1 6 8.8 11 5 17 5.9

Stage 2 14 20.6 62 28.1 76 26.3

Stage 3 36 52.9 130 58.8 166 57.4

Stage 4 6 8.8 8 3.6 14 4.8

Stage 5 4 5.9 5 2.3 9 3.1

Total 68 100 221 100 289 100

Lymphoedema stage right Stage 0 2 2.9 3 14 5 1.7

Stage 1 5 7.4 13 5.9 18 6.2

Stage 2 14 20.6 63 28.5 77 26.6

Stage 3 40 58.8 127 57.5 167 57.8

Stage 4 4 5.9 10 4.5 14 4.8

Stage 5 3 4.4 5 2.3 8 2.8

Total 68 100 221 100 289 100
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cohort outcomes, namely knowledge, stigmatizing atti-
tudes and perceived social distance in the intervention 
and control sites. The baseline mean (SD) scores for 
community knowledge about causes of lymphoedema 
among respondents in the intervention and control 
sites were 7.2 (1.7) and 7.2 (1.9) respectively. At follow-
up, an increase in mean knowledge scores was observed 
in both the intervention and control sites, to 7.8 (1.7) 
and 8.0 (1.6) respectively. At baseline, the mean scores 
for stigmatizing attitudes of community respondents 
in the intervention and control sites were 3.3 (1.8) and 
2.9 (1.8) respectively. A reduction in the mean scores 
for stigmatizing attitudes of community respondents 
was observed over time to 2.3 (1.6) and 2.1 (1.5) in the 
intervention and control sites respectively. The baseline 
mean scores for perceived social distance among com-
munity respondents were similar in the intervention 
and control sites, 17.9 (6.6) and 18.1 (6.0) respectively. 
A reduction in mean scores was observed over time to 

a mean score of 17.1 (5.2) in the intervention site and 
16.8 (5.0) in the control sites.

Patient cohort outcomes
The baseline and follow-up mean scores of patient cohort 
outcomes (perceived social support, experienced stigma 
and internalized stigma) are presented in Table  4. The 
baseline mean scores for perceived social support in 
the intervention and control sites were 6.6 (2.3) and 7.1 
(2.6) respectively. The observed change in mean scores 
at follow-up compared to baseline was very small; the 
follow-up mean scores were 6.8 (2.4) and 7.0 (2.4) in the 
intervention and control sites respectively. The median 
(IQR) scores for experienced stigma at baseline were 0.63 
(0.72) in the intervention site and 0.52 (0.46) in the con-
trol sites. A reduction in median score for experienced 
stigma was observed at follow-up, to 0.38 (0.44) and 0.28 
(0.24) in the intervention and control sites respectively. 
There was also a reduction in mean scores observed for 

Table 3 Knowledge, stigmatizing attitudes and perceived social distance among community respondents present at both time points

Present both time points Direction Time point Intervention site Control sites Total

n mean sd n mean sd n mean sd

Knowledge about causes of lymphoedema Higher better Baseline 218 7.2 1.7 541 7.2 1.9 759 7.2 1.8

Follow-up 218 7.8 1.7 541 8.0 1.6 759 8.0 1.6

Stigmatizing attitudes Lower better Baseline 218 3.3 1.8 541 2.9 1.8 759 2.9 1.8

Follow-up 218 2.3 1.6 541 2.1 1.5 759 2.1 1.6

Social distance Lower better Baseline 218 17.9 6.6 541 18.1 6.0 759 18.1 6.2

Follow-up 218 17.1 5.2 541 16.8 5.0 759 16.9 5.1

Present baseline only
 Knowledge about causes of lymphoedema Higher better Baseline 167 7.2 1.7 285 7.2 1.7 452 7.4 1.7

 Stigmatizing attitudes Lower better Baseline 167 3.2 1.8 285 3.2 1.9 452 3.2 1.9

 Social distance Lower better Baseline 167 17.2 6.8 285 18.8 5.9 452 18.2 5.9

Present endline only
 Knowledge about causes of lymphoedema Higher better endline 169 7.7 1.8 279 8.0 1.6 448 7.9 1.7

 Stigmatizing attitudes Lower better endline 169 2.2 1.6 279 2.5 1.6 448 2.4 1.6

 Social distance Lower better endline 169 17.0 5.1 279 16.9 5.2 448 16.9 5.2

Table 4 Perceived social support, experienced stigma and internalized stigma among patient cohorts at each time point

a Summary statistics are median and interquartile range (IQR)

Variables Direction Time point Intervention site Control sites Total

n Mean/
median

SD/IQR n Mean/median SD/IQR n Mean/median SD/IQR

Perceived social support Higher better Baseline 68 6.6 2.3 221 7.1 2.6 289 7.0 2.5

Follow-up 63 6.8 2.4 192 7.0 2.4 255 6.9 2.4

Experienced stigmaa Lower better Baseline 68 0.63 0.72 221 0.52 0.46 289 0.54 0.51

Follow-up 68 0.38 0.44 192 0.28 0.24 255 0.30 0.26

Internalized stigma Lower better Baseline 68 28.0 5.3 221 26.7 5.8 289 27.0 5.7

Follow-up 63 24.9 5.9 192 22.8 4.8 255 23.4 5.2
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internalized stigma between baseline and follow-up, 
from 28.0 (5.3) at baseline to 24.9 (5.9) at follow-up in the 
intervention site, and from 26.7 (5.8) to 22.8 (4.8) in the 
control sites.

Intervention and time effects from adjusted models 
for community and patient cohort outcomes
Modelling results
A total of 1617 community respondents were included in 
the models. The total sample at baseline was 1211 but a 
further 448 were present at endline who were not present 
at baseline, so the total sample size was 1659. However, 
the models are fitted to 1617 observations due to missing 
data. The model results presented in Table  5 are based 
on all of the data. Sensitivity analysis was conducted 
whereby only participants who were present at both time 
points of the community cohort were included. The con-
clusions do not change. Apart from time and interven-
tion effects, other variables not significant at the 5% level 
were removed from the models to create simpler (more 
parsimonious) models. In all models, except internalized 
stigma (patient cohort), the intra-cluster correlation coef-
ficients (ICCs) were large. Table  5 shows the treatment 
(CC vs. control), time (T1 vs. T0) and treatment-by-time 
interaction effects (where significant) for each outcome. 
The confounding factors that remained significant in the 
models are listed in the footnote but the estimates for 
these are not shown here.

There was no evidence of a difference in knowledge of 
the causes of lymphoedema between the CC interven-
tion and control groups. The score was higher at follow-
up than at baseline by 0.85 points (95% CI 0.70, 1.00; 
p < 0.001). There was strong evidence of a difference in 
effects over time in CC participants versus control par-
ticipants. The mean stigmatizing attitudes score was 
0.41 points higher in CC participants than control par-
ticipants (95% CI 0.19, 0.63; p < 0.001). There was strong 
evidence that this score was lower at follow-up than at 
baseline, a mean decrease of -0.70 points and that the 
change over time was different between the CC and con-
trol groups (95% CI -0.85, -0.55; p < 0.001). There was no 
evidence of a difference in social distance between CC 
and control participants, though there was a change in 
mean score over time of -1.44 points (95% CI -1.89, -0.99; 
p < 0.001).

There was a total of 289 participants in the patient 
cohort. The experienced stigma score was slightly greater 
on average in CC participants than in controls, by 0.11 
points (95% CI 0.03, 0.19; p < 0.01) and was lower at fol-
low-up than at baseline by -0.24 points (95% CI -0.30, 
-0.19; p < 0.001). The internalized stigma score was 
greater in CC participants than in controls by an average 
of 1.76 points (95% CI 0.72, 2.81; p < 0.01) but was signifi-
cantly lower at follow-up than at baseline by an average 
of -3.6 points (95% CI -4.54, -0.28; p < 0.001). There was 
no evidence of a difference in perceived social support 

Table 5 Intervention and time effects from adjusted models for community survey and patient cohort outcomes

a Adjusted for occupation and educational attainment
b Adjusted for access to health information score, sex and occupation
c Adjusted for age and educational attainment
d Adjusted for educational attainment and relative income

Community survey (N = 1617) Comparison Coefficient 95% C.I p‑value Model ICC 95% C.I

Stigmatizing attitudesa CC vs. Control 0.407 (0.187, 0.627) < 0.001 0.26 (0.18, 0.34)

T1 vs T0 -0.700 (-0.848, -0.553) < 0.001

Treat × Time -0.322 (-0.599, -0.046) 0.022

Social distanceb CC vs. Control -0.187 (-0.979, 0.605) 0.644 0.33 (0.27, 0.39)

T1 vs T0 -1.442 (-1.890, -0.993) < 0.001

Treat × Time 0.944 (0.049, 1.840) 0.039

Knowledgea CC vs. Control 0.058 (-0.165, 0.281) 0.608 0.28 (0.22, 0.35)

T1 vs T0 0.850 (0.701, 0.998) < 0.001

Treat × Time -0.438 (-0.703, -0.172) 0.001

Patient cohort (N = 289)
 Social supportd CC vs. Control -0.290 (-0.782, 0.202) 0.248 0.19 (0.09, 0.35

T1 vs T0 -0.061 (-0.428, 0.306) 0.744

 Experienced stigmac CC vs. Control 0.110 (0.027, 0.193) 0.009 0.11 (0.03, 0.36)

T1 vs T0 -0.241 (-0.297, -0.186) < 0.001

 Internalized stigmac CC vs. Control 1.764 (0.717, 2.812) 0.001 < 0.001

T1 vs T0 -3.650 (-4.544, -0.276) < 0.001
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between CC or control participants nor of a change over 
time.

Discussion
The stigma associated with the three skin NTDs stud-
ied is known to affect the psychosocial wellbeing of 
affected persons and their associates and obstructs 
access to health care services. Empirical evidence from 
other health conditions supports the importance of CC 
in reducing stigma through enabling participants to set a 
plan of action, develop a sense of common purpose, over-
come fear, denial and passivity and move from being pas-
sive recipients of health information to active problem 
solvers [29]. CC has been shown to be vital for enabling 
healthy behaviours, facilitating timely and appropriate 
access to health services and supporting optimum treat-
ment adherence [39, 40]. Some community-based organ-
izations (CBOs) in Ethiopia have applied a CC approach 
to tackle stigma and promote access to lymphoedema 
care services [41, 42], though quality of the implemen-
tation process and outcomes of these efforts have not 
been adequately documented. Though community-based 
organizations have also been implementing CC as a 
vertical program, little is known about the feasibility of 
integrating CC into the primary health care system in 
combination with MMDP services. Embedded within the 
EnDPoINT programme [24], the IMPRESS project – to 
our knowledge – made the first effort of its kind to inte-
grate CC into the primary health care system to tackle 
stigma related to lower-limb lymphoedema.

This study revealed findings that are relevant for deci-
sion makers, implementers and researchers. The inter-
vention effect of CC was mixed. On the one hand, no 
difference was observed between the intervention and 
control districts in terms of improvements in knowledge 
about the causes of lymphoedema, stigmatizing attitudes 
and stigmatizing practice (perceived social distance and 
social support). These are the key drivers of social stigma 
in lymphoedema patients [8, 9]. On the other hand, 
the time effects were significant in both the interven-
tion and control districts. Changes were observed over 
a six-month period of CC implementation: community 
members’ knowledge about the cause(s) of lymphoe-
dema improved, and stigmatizing attitudes and perceived 
social distance reduced. These changes may be accounted 
for directly or indirectly by the EnDPoINT holistic care 
package. The EnDPoINT pilot study (without CC) sug-
gested an association between the holistic care package 
and improved quality of life, reduced levels of depres-
sion, and reduced experiences of internalized stigma and 
discrimination [26]. A range of studies have also dem-
onstrated that encouraging simple self-care measures 

to promote foot hygiene can reduce limb swelling and 
improve quality of life [43–45].

Positive changes (reductions in stigmatizing attitudes, 
social distance, experienced and internalized stigma) 
were observed in intervention and control districts over 
time. Unexpectedly, these changes were larger in the con-
trol districts. This might be explained by low quality of 
implementation of CC in the intervention district. Our 
previous qualitative process evaluation [30] documented 
a range of challenges affecting quality of CC implementa-
tion. Some of these challenges were: inadequacy of train-
ing and supportive supervision, perceived complexity 
of the CC facilitation guide, lack of competence to run 
CC sessions according to the principles and procedures 
in the guide, and low motivation and commitment of 
CC facilitators to run the CC sessions as planned due to 
absence of incentives. These challenges are likely to have 
compromised the quality of outcomes of the CC inter-
vention, resulting in misunderstanding of health mes-
sages about lymphoedema. A study that applied a Lay 
Health Advisor model in southern Ethiopia also observed 
misunderstanding of health messages due to the low 
competence of Lay Health Advisors in communicating 
complex health messages to recipients [46]. The smaller 
reduction in internalized and experienced stigma in CC 
intervention districts may also be associated with low 
competence of CC facilitators.

As this study reports changes observed over six-month 
follow-up, longer-term follow-up assessments may bet-
ter capture the association between the implementa-
tion of the CC intervention and its outcomes. Hence, for 
broader understanding of the role of an integrated CC 
intervention as a stigma reduction strategy in the context 
of skin-NTDs, future research may consider longer-term 
follow-ups to assess the sustained impact of the quality 
of implementation of the CC intervention on stigma and 
community attitudes towards lower-limb lymphoedema. 
Additionally, though patients and community members 
participated actively in the design and implementation of 
the interventions, inadequate feedback mechanisms for 
ensuring their satisfaction with the process and outcomes 
of their engagement may be a limitation of this study.

An economic evaluation of the EnDPoINT care pack-
age is currently underway. This suggests that effective-
ness of the EnDPoINT care package combined with the 
CC intervention may be slightly higher than usual care 
(i.e. the EnDPoINT care package alone), but that CC is 
unlikely to be good value for money given the high val-
ues of incremental cost-effectiveness ratio (ICER), i.e. 
cost per one unit change in effectiveness outcome (N. 
Ivashikina, Personal Communication). Coupled with 
the implementation challenges reported previously 
[30], the high economic cost of integrating CC into the 
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primary health care system is likely to be an additional 
burden in resource-constrained settings.

As this study addressed only the added value of CC to 
the EnDPoINT care package in reducing stigma related 
to lower limb lymphoedema, our findings should be 
interpreted only in the context of MMDP services inte-
grated into primary health facilities for lymphoedema 
patients, rather than as standalone intervention. The 
unexpected observations, particularly in control dis-
tricts, do not nullify the documented positive role of 
standalone CC interventions implemented in commu-
nity settings, for example in competence levels in HIV 
[29, 39, 40].

In conclusion, adding CC to a holistic care package 
integrated into the primary health care system may not 
result in any further gains in tackling stigma related to 
lymphoedema than those already brought about by the 
care package. Hence, policy-makers and practitioners 
may prioritize integration of the EnDPoINT care pack-
age into the primary health care system instead of the 
CC intervention for efficient utilization of financial and 
human resources.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12913- 024- 10864-w.

Additional file 1. Community survey questionnaire.

Additional file 2. Patient cohort survey questionnaire.

Acknowledgements
We are very grateful to the Awi zone health department for their contribution 
to the project. We also thank all study participants for their active participation 
in the study.

Authors’ contributions
All authors made a significant contribution to the conception and design of 
the study. A.M., M.K., and O.A. supervised the household survey. S.B., M.S. and 
V.A. led the cleaning and management of data. S.B., M.S. and A.T. led analysis 
of the data. A.T. drafted the original manuscript. All authors participated in the 
review and editing of the manuscript. G.D. and A.F. were responsible for fund-
ing acquisition. All authors have read and approved the final manuscript.

Funding
This work received financial support from the UK Government through the 
Research and Evidence Division of the Foreign, Commonwealth, and Develop-
ment Office through their support of the Coalition for Operational Research 
on Neglected Tropical Diseases (COR-NTD) grant. COR-NTD is funded at The 
Task Force for Global Health primarily by the Bill & Melinda Gates Foundation; 
by the United States Agency for International Development (USAID); and UK 
aid from the UK Government; grant number: NTD-SC 170D. The EnDPoINT 
project was supported by the National Institute for Health and Care Research 
(NIHR) Global Health Research Unit on NTDs at BSMS using Official Develop-
ment Assistance funding.

Availability of data and materials
All data generated or analysed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
Ethical approval for the study was obtained from the Brighton & Sussex 
Medical School (BSMS) Research Governance and Ethics Committee (ref. ER/
BSMS9D79/4) in the UK, as well as the Institutional Review Board of the Col-
lege of Health Sciences of Addis Ababa University (AAU) (ref. 061/18/CDT) in 
Ethiopia. All methods were performed in accordance with relevant guidelines 
and regulations. Informed consent was obtained from all participants in the 
study. Informed consent was obtained from all the participants or legally 
authorized representatives.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Sociology, Wolaita Sodo University, Wolaita Sodo, Ethiopia. 
2 Center for Innovative Drug Development and Therapeutic Trials for Africa 
(CDT-Africa), Addis Ababa University, Addis Ababa, Ethiopia. 3 Centre for Global 
Health Research, Brighton and Sussex Medical School (BSMS), Brighton, UK. 
4 Armauer Hansen Research Institute, Addis Ababa, Ethiopia. 5 School of Public 
Health, Addis Ababa University, Addis Ababa, Ethiopia. 

Received: 19 October 2023   Accepted: 13 March 2024

References
 1. Ottesen E, Hooper P, Bradley M, Biswas G. The global programme to 

eliminate lymphatic filariasis: health impact after 8 years. Plos NTDs. 
2008;2(10): e317. https:// doi. org/ 10. 1371/ journ al. pntd. 00003 17.

 2. World Health Organization (WHO). In: WHOs, editor. Weekly epidemio-
logical record. Geneva: WHO; 2013. p. 365–80.

 3. Deribe K, Brooker S, Pullan R, Sime H, Gebretsadik A, Assefa A, et al. 
Epidemiology and individual, household and geographical risk factors of 
podoconiosis in Ethiopia: results from the first nationwide mapping. Am J 
Trop Med Hyg. 2015;92(1):148–58.

 4. Ton T, Mackenzie C, Molyneux D. The burden of mental health in LF. Infect 
Dis Poverty. 2015;4:34.

 5. Tora A, Davey G, Tadele G. Factors related to discontinued clinic attend-
ance by patients with podoconiosis in Southern Ethiopia: a qualitative 
study. BMC Public Health. 2012;12:902.

 6. Tsegaye G, Woubie M, Degu G, Tamiru A, Cooper M, Davey G. Barriers to 
access and re-attendance for treatment of podoconiosis: a qualitative 
study in Northern Ethiopia. Int Health. 2015;7:285–92. https:// doi. org/ 10. 
1093/ inthe alth/ ihu085.

 7. Davey G, Tekola F, Newport MJ. Podoconiosis: non-infectious geochemi-
cal elephantiasis. Trans R Soc Trop Med Hyg. 2007;101(12):1175–80. 
https:// doi. org/ 10. 1016/j. trstmh. 2007. 08. 013.

 8. Yakob B, Deribe K, Davey G. High levels of misconceptions and stigma 
in a community highly endemic for podoconiosis in Southern Ethiopia. 
Trans R Soc Trop Med Hyg. 2008;102:439–44.

 9. Tora A, Davey G, Tadele G. A qualitative study on stigma and coping strat-
egies of patients with podoconiosis in Wolaita zone. Southern Ethiopia 
Int Health. 2011;3:176–81.

 10. Ayode D, McBride C, de Heer D, Watanabe E, Gebreyesus T, Tadele G, 
et al. The association of beliefs about heredity with preventive and 
interpersonal behaviors in communities affected by podoconiosis in rural 
Ethiopia. Am J Trop Med Hyg. 2012;87:623–30.

 11. Tekola F, Bull S, Farsides B, Newport M, Adeyemo A, Rotimi C, et al. Impact 
of social stigma on the process of obtaining informed consent for 
genetic research on podoconiosis: a qualitative study. BMC Med Ethics. 
2009;10:13.

 12. Tora A, Franklin H, Deribe K, Reda A, Davey G. Extent of podoconiosisre-
lated stigma in wolaita zone, southern ethiopia: a cross-sectional study. 
Springer Plus. 2014;3:647.

https://doi.org/10.1186/s12913-024-10864-w
https://doi.org/10.1186/s12913-024-10864-w
https://doi.org/10.1371/journal.pntd.0000317
https://doi.org/10.1093/inthealth/ihu085
https://doi.org/10.1093/inthealth/ihu085
https://doi.org/10.1016/j.trstmh.2007.08.013


Page 12 of 12Tora et al. BMC Health Services Research          (2024) 24:353 

 13. Tora A, Mengiste A, Davey G, Semrau M. Community involvement in the 
care of persons affected by podoconiosis—a lesson for other skin NTDs. 
Trop Med Infect Dis. 2018;3(3):87.

 14. Tora A, Davey G, Tadele G. A qualitative study on stigma and coping strat-
egies of patients with podoconiosis in Wolaita zone. Southern Ethiopia 
Int Health. 2011;3(3):176–81.

 15. Ayode D, Tora A, Farrell D, Tadele G, Davey G, McBride C. Dual per-
spectives on stigma: reports of experienced and enacted stigma by 
those affected and unaffected by podoconiosis. J Public Health Res. 
2016;5(2):689.

 16. Brown L, Macintyre K, Trujillo L. Interventions to reduce HIV/AIDS stigma: 
what have we learned? AIDS Educ Prev. 2003;15(1):9–69.

 17. Peters RM, Dadun, Zweekhorst MB, Bunders JF, Irwanto, van Brakel WH. A 
cluster randomized controlled intervention study to assess the effect of 
a contact intervention in reducing leprosy-related stigma in Indonesia. 
PLoS Negl Trop Dis. 2015;9(10):e0004003.

 18. Weiss MG. Stigma and the social burden of neglected tropical diseases. 
PLoS Negl Trop Dis. 2008;2(5):e237.

 19. Peters RMH, Dadun, Van Brakel WH, Zweekhorst MBM, Damayanti R, Bun-
ders JFG, et al. The cultural validation of two scales to assess social stigma 
in leprosy. PLoS Negl Trop Dis. 2014;8(11):e3274. https:// doi. org/ 10. 1371/ 
journ al. pntd. 00032 74.

 20. Stangl AL, Lloyd JK, Brady LM, Holland CE, Baral S. A systematic review of 
interventions to reduce HIV-related stigma and discrimination from 2002 
to 2013: how far have we come? J Int AIDS Soc. 2013;16(Suppl 2):3.

 21. Rai S.S. Exploring the dimensions of health-related stigma: insights from 
narratives of people with stigmatized health conditions in Indonesia. 
PhD-Thesis. Research and graduation internal. Vrije Universiteit Amster-
dam: Ridderprint; 2021.

 22. Hofstraat K, van Brakel W. Social stigma towards neglected tropical 
diseases: a systematic review. Int Health. 2016;8(suppl 1):153–70.

 23. Tesfaye A, Semrau M, Ali O, Kinfe M, Tamiru M, Fekadu A, et al. Develop-
ment of an integrated, holistic care package for people with lymphoe-
dema for use at the level of the primary health care unit in Ethiopia. PLoS 
Negl Trop Dis. 2021;15(4): e0009332. https:// doi. org/ 10. 1371/ journ al. pntd. 
00093 32.

 24. Semrau M, Ali O, Deribe K, Mengiste A, Tesfaye A, Kinfe M, et al. EnDPoINT: 
protocol for an implementation research study to integrate a holistic 
package of physical health, mental health and psychosocial care for 
podoconiosis, lymphatic filariasis and leprosy into routine health services 
in Ethiopia. BMJ Open. 2020;10: e037675. https:// doi. org/ 10. 1136/ bmjop 
en- 2020- 037675.

 25. Ali O, Deribe K, Semrau M, Mengiste A, Kinfe M, Tesfaye A, et al. A cross-
sectional study to evaluate depression and quality of life among patients 
with lymphoedema due to podoconiosis, lymphatic filariasis and leprosy. 
TRSTMH. 2020;114(12):983–94. https:// doi. org/ 10. 1093/ trstmh/ traa1 30.

 26. Dellar R, Ali O, Kinfe M, Mengiste A, Davey G, Bremner S, et al. Effect of a 
community-based holistic care package on physical and psychosocial 
outcomes in people with lower limb disorder caused by lymphatic filaria-
sis, podoconiosis, and leprosy in Ethiopia: results from the EnDPoINT pilot 
cohort study. Am J Trop Med Hyg. 2022;107(3):624–31. https:// doi. org/ 10. 
4269/ ajtmh. 21- 1180.

 27. World Health Organization (WHO). Community-based rehabilitation 
(CBR): WHO; 2018. Available from: http:// www. who. int/ disab iliti es/ cbr/ 
en/.

 28. Mason I, Dijkstra L. Stigma - a special problem of NTDs. MMS Bulletin. 
2015;133. https:// www. medic usmun di. ch/ de/ advoc acy/ publi katio nen/ 
mms- bulle tin/ voran kommen- im- kampf- gegen- verna chlae ssigte- tropi 
sche- krank heiten/ neue- ansae tze- im- kampf- gegen ntds/ stigma- a- speci 
al- probl em- of- ntds.

 29. Campbell C, Nhamo M, Scott K, Madanhire C, Nyamukapa C, Skovdal M, 
et al. The role of community conversations in facilitating local HIV compe-
tence: case study from rural Zimbabwe. BMC Public Health. 2013;13:354.

 30. Tora A, Kinfe M, Ali O, Mengiste A, Ahimed A, Fekadu A, et al. A qualita-
tive process evaluation of a community conversation intervention 
to reduce stigma related to lower limb lymphoedema in Northern 
Ethiopia. BMC Health Serv Res. 2022;22:1043. https:// doi. org/ 10. 1186/ 
s12913- 022- 08335-1.

 31. Braam JF, van Brakel WH, Peters RMH, M. Waltz. Moura dos Santos DC, 
Adaptation and cultural validation of the Social Distance Scale (Sds) to 

evaluate social stigma related to leprosy in Olinda, Pernambuco (Brazil). 
PhD diss., Masters Thesis. VU University Amsterdam, 2017.

 32. Thornicroft G, Brohan E, Rose D, Sartorius N, Leese M. Global pattern of 
experienced and anticipated discrimination against people with schizo-
phrenia: a cross-sectional survey. Lancet. 2009;373(9661):408–15.

 33. Forthal S, Fekadu A, Medhin G, Selamu M, Thornicroft G, Hanlon C. Rural 
vs urban residence and experience of discrimination among people with 
severe mental illnesses in Ethiopia. BMC Psychiatry. 2019;19(1):340.

 34. Ritsher JB, Otilingam PG, Grajales M. Internalized stigma of mental 
illness: psychometric properties of a new measure. Psychiatry Res. 
2003;121(1):31–49.

 35. Kocalevent R-D, Berg L, Beutel ME, Hinz A, Zenger M, Härter M, et al. 
Social support in the general population: standardization of the Oslo 
Social Support Scale (OSSS-3). BMC Psychol. 2018;6:31.

 36. Duko B, Geja E, Zewude M, Mekonen S. Prevalence and associated factors 
of depression among patients With Hiv/Aids in Hawassa, Ethiopia, cross-
sectional study. Ann Gen Psychiatry. 2018;17(1):45.

 37. Bisetegn TA, Mihretie G, Muche T. Prevalence and predictors of Depres-
sion among Pregnant Women In Debretabor town, Northwest Ethiopia. 
PLoS ONE. 2016;11(9): e0161108.

 38. Walters SJ, Jacques RM, Henriques-Cadby IB-dos A, Candlish J, Totton N, 
Xian MTS. Sample size estimation for randomised controlled trials with 
repeated assessment of patient-reported outcomes: what correlation 
between baseline and follow-up outcomes should we assume? Trials. 
2019;20:566. https:// doi. org/ 10. 1186/ s13063- 019- 3671-2.

 39. van Wyk B, Strebel A, Peltzer K, Skinner D. Community-level behavioural 
interventions for HIV prevention in sub-Saharan Africa. Cape Town: HSRC; 
2006.

 40. Skovdal M, Campbell C, Nhongo K, Nyamukapa C, Gregson S. Contextual 
and psychosocial influences on antiretroviral therapy adherence in rural 
Zimbabwe: towards a systematic framework for programme planners. Int 
J Health Plann Manage. 2011;26(3):296–318.

 41. Davey G, Burridge E. Community-based care of a neglected tropical 
disease: the mossy foot treatment and prevention association. PLoS Negl 
Trop Dis. 2009;3:1–6.

 42. Molla YB, Davey G. Podoconiosis control in rural Ethiopia: the roles 
of expert patients, appropriate treatment and community mobiliza-
tion. Commun Dermatol. 2012;10(3).

 43. Sikorski C, Ashine M, Zeleke Z, Davey G. Effectiveness of a simple 
lymphoedema treatment regimen in podoconiosis management in 
Southern Ethiopia: one year follow-up. PLoS Negl Trop Dis. 2010;4: e902.

 44. Douglass J, Hailekiros F, Martindale S. Mableson Hayley, Seife F, Bishaw T 
et al Addition of lymphatic stimulating self-care practices reduces acute 
attacks among people affected by moderate and severe lower limb lym-
phoedema in Ethiopia a cluster randomized controlled trial. J Clin Med. 
2020;9(12):4077.

 45. Negussie H, Molla M, Ngari M, Berkley JA, Kivaya E, Njuguna P, et al. Lym-
phoedema management to prevent acute dermatolymphangioadenitis 
in podoconiosis in Northern Ethiopia (GoLBeT): a pragmatic randomised 
controlled trial. Lancet Glob Health. 2018;6:e795–803.

 46. Tora A, Desta Ayode, Getnet Tadele, David Farrell, Gail Davey, Colleen 
M. McBride. Interpretations of education about gene-environment 
influences on health in rural Ethiopia: the context of a neglected tropical 
disease. Int Health. 2016. https:// doi. org/ 10. 1093/ inthe alth/ ihw016.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1371/journal.pntd.0003274
https://doi.org/10.1371/journal.pntd.0003274
https://doi.org/10.1371/journal.pntd.0009332
https://doi.org/10.1371/journal.pntd.0009332
https://doi.org/10.1136/bmjopen-2020-037675
https://doi.org/10.1136/bmjopen-2020-037675
https://doi.org/10.1093/trstmh/traa130
https://doi.org/10.4269/ajtmh.21-1180
https://doi.org/10.4269/ajtmh.21-1180
http://www.who.int/disabilities/cbr/en/
http://www.who.int/disabilities/cbr/en/
https://www.medicusmundi.ch/de/advocacy/publikationen/mms-bulletin/vorankommen-im-kampf-gegen-vernachlaessigte-tropische-krankheiten/neue-ansaetze-im-kampf-gegenntds/stigma-a-special-problem-of-ntds
https://www.medicusmundi.ch/de/advocacy/publikationen/mms-bulletin/vorankommen-im-kampf-gegen-vernachlaessigte-tropische-krankheiten/neue-ansaetze-im-kampf-gegenntds/stigma-a-special-problem-of-ntds
https://www.medicusmundi.ch/de/advocacy/publikationen/mms-bulletin/vorankommen-im-kampf-gegen-vernachlaessigte-tropische-krankheiten/neue-ansaetze-im-kampf-gegenntds/stigma-a-special-problem-of-ntds
https://www.medicusmundi.ch/de/advocacy/publikationen/mms-bulletin/vorankommen-im-kampf-gegen-vernachlaessigte-tropische-krankheiten/neue-ansaetze-im-kampf-gegenntds/stigma-a-special-problem-of-ntds
https://doi.org/10.1186/s12913-022-08335-1
https://doi.org/10.1186/s12913-022-08335-1
https://doi.org/10.1186/s13063-019-3671-2
https://doi.org/10.1093/inthealth/ihw016

	The role of a community conversation intervention in reducing stigma related to lower limb lymphoedema in Northern Ethiopia
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study setting
	Community conversation intervention
	Study design
	Study outcome measures
	Community member outcomes
	Patient outcomes
	Sampling and sample size
	Data collection and management
	Data analysis


	Results
	Socio-demographic characteristics of community cohort
	Socio-demographic characteristics of patient cohort
	Community survey outcomes
	Patient cohort outcomes
	Intervention and time effects from adjusted models for community and patient cohort outcomes
	Modelling results


	Discussion
	Acknowledgements
	References


