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Abstract

Background Most studies on integration of neglected tropical disease programmes have focused on mass drug
administration or environmental measures rather than Disease Management, Disability and Inclusion (DMDI). The
study reported here explored integration of a DMDI care package across three disabling, stigmatising neglected
tropical diseases (podoconiosis, lymphatic filariasis and leprosy), across physical and mental health, and into the state
health system.

Methods We conducted this pre-post study, the third phase of an implementation research project, in two pre-
dominantly rural districts in north-west Ethiopia in 2021. We assessed physical and mental health outcomes on 192
affected persons and 817 community members at baseline and 6 months after initiation of the integrated care
package, implemented by nurses and health officers. Key outcomes measured were disability (using WHODAS-2.0),
depression (Patient Health Questionnaire-9), discrimination (Discrimination and Stigma Scale), internalised stigma
(Internalized Stigma Related to Lymphoedema), quality of life (Dermatology Life Quality Index) and social support
(Oslo-3 Social Support Scale). Mixed effects linear regression models were used to estimate change in outcomes
between baseline and 6 months after initiation of the care package. We also evaluated implementation feasibility
and conducted cost-effectiveness analysis.

Results Among 221 patients, improvements were observed in foot (—2.3 cm; 95% Cl:—2.2,—1.8) and leg circumfer-
ence (—1.8cm;—2.0,—1.7) and acute attacks (6.2; 0.0, 6.6); these were statistically significant at the 5% level. Reduc-
tions were seen in disability scores (—6.5;,—7.6,—5.5), depression (—5.3;—6.6,—4.6), discrimination (- 3.3;—4.2,—2.3),
internalised stigma (—3.7;,—4.6,—2.8), quality of life (—4.0,—4.8,—3.2), and alcohol use (- 1.6;—2.4,—0.8). No nota-
ble changes were found in the presence of wounds or moss, or perceived social support. Across 817 community
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members, there was strong evidence that knowledge improved, and stigmatising attitudes and social distance
reduced. The intervention was cost-effective in reducing depression and disability and improving health-related qual-

ity of life and feasible to implement.

Conclusion The integrated intervention is feasible and cost-effective even in remote areas and appears ideal
for scale-up to other endemic regions in Ethiopia and other countries.

Keywords NTDs, Podoconiosis, Lymphatic filariasis, Leprosy, Mental health, Integration, Implementation research

Background

Integrated, people-centred management of neglected
tropical diseases (NTDs) has long been seen as central
to control or elimination of these diseases [1]. Integra-
tion (in the sense of provision of services across multiple
conditions and of mainstreaming previously vertical pro-
grammes into government health systems) is advocated
by the World Health Organization (WHO) 2021-2030
NTD Roadmap [2]. While a systematic review suggested
that provision of services across multiple NTDs was
cost-effective if based on good governance and thorough
community engagement [3], most studies reviewed had
integrated mass drug administration or environmental
measures rather than Disease Management, Disability
and Inclusion (DMDI). More recently, studies focusing
on DMDI have enabled assessment of the value of inte-
gration across programmes [4] and of mainstreaming
into state health systems [5].

DMDI services have been shown to be effective in miti-
gating the impact of podoconiosis, lymphatic filariasis
(LF) and leprosy, three stigmatised skin conditions that
exert considerable physical, social and economic burdens
in Ethiopia [6—9]. Several studies, including randomised
controlled trials, have demonstrated that encouraging
simple self-care measures to promote foot hygiene can
reduce limb swelling and improve quality of life [10-12].
The development of a cross-cutting sustainable DMDI
programme was identified as a priority by the Ethiopian
Federal Ministry of Health in 2016, with Ethiopia known
to be home to an estimated 1.5 million living with podo-
coniosis, 5.6 million people at risk of LF, and 300,000
individuals affected by leprosy, causing significant mor-
bidity [13]. The ‘Excellence in Disability Prevention Inte-
grated across NTDs’ (EnDPoINT) project explored three
dimensions of integration: across three NTDs, podoconi-
osis, LF and leprosy (two of which were previously man-
aged through vertical programmes); across physical and
mental health; and integration into the state health sys-
tem (also termed ‘mainstreaming’).

The EnDPoINT project was designed in three phases,
corresponding to the Medical Research Council (MRC)’s
framework for the assessment of complex interventions
[14]. Phase 1 involved care package development [15],
Phase 2 comprised piloting and evaluation of the care

package in one sub-district [16], and Phase 3 involved
scaling up the care package in two districts. The full study
protocol [17] and results of Phases 1 and 2 have been
published elsewhere [16, 18]. In this paper we report the
quantitative results of Phase 3, in which the impacts on
physical and psychosocial outcomes for people affected
by podoconiosis, LF, and leprosy, and on stigma out-
comes amongst community members were assessed. A
cost-analysis is also included.

Methods

Study setting

The study was conducted in Guangua (population
110,066) [19] and Ankesha Guagusa (population 142,947)
districts of Awi zone, Amhara regional state, north-west-
ern Ethiopia, which together include 38 kebeles (small-
est administrative units) and 10 health centres. These
two districts were chosen in collaboration with the NTD
department of the Federal Ministry of Health due to the
lack of other DMDI programmes in the area and the co-
endemicity of LF, podoconiosis and leprosy, with an esti-
mated combined prevalence of 1% [7].

Study design

Using the Medical Research Council (MRC) Complex
Intervention Framework, to develop, pilot, evaluate and
implement the intervention, we conducted a pre-post
study comparing physical and psychosocial characteris-
tics of affected persons and community members at base-
line and 6 months after initiation of the EnDPoINT care
package.

Participants

People living with LF, podoconiosis and sequalae of lep-
rosy in the (predominantly rural) target districts were
identified from health records and were invited into the
study by health extension workers (community health
workers with 1 year of pre-service training). Inclusion cri-
teria were: presence of lower limb lymphoedema (lower
leg swelling) caused by one of the three diseases; age >18
years; living in the district for more than 6 months; being
willing to participate through written informed consent.
Exclusion criteria were: presence of a terminal illness that
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prevented engagement in the care package; presence of
nodules or wounds that required surgical or specialist
management (those in the latter category were appropri-
ately referred).

Community members in Guangua and Ankesha Gua-
gusa districts were selected by allocating a sample pro-
portional to the total population in each district and
kebele, and selecting households within kebeles based
on simple random sampling. We took samples from all
Kebeles (sub-district) and got (villages) in the study dis-
tricts. We selected samples randomly from each kebele/
got proportional to population size. Inclusion criteria
were resident of Guangua or Ankesha Guagusa districts
> 6 months; age > 18 years old; free of acute or debilitat-
ing illness; and able to communicate sufficiently in the
local language.

Intervention

The EnDPoINT care package has been described else-
where [15] and was delivered during Phase 3 between
January and August 2021. In essence, the package
included interventions at three levels of the health system
(health organisation, facility, and community) to support
limb care and mental health care appropriate to the three
NTDs. At the healthcare organisation level, central coor-
dination, supportive supervision and monitoring were
introduced. At the facility level, primary care clinicians
were trained in holistic management, offered simple
hygiene supplies and given the skills to engage patients in
self-care. At the community level, workshops were held
to raise awareness and reduce stigma, community mem-
bers were trained in DMDI and a Community Advisory
Board was established.

Sample size calculations

For the patient cohort, the sample size calculation was
based on results from EnDPoINT Phase 2 [16], with
reduction in disability, as measured by the WHO Disabil-
ity Assessment Schedule-2.0 (WHODAS-2.0), selected
as the primary outcome measure. To detect a 3.1-point
change in WHODAS-2.0 score, with 90% power at 5%
significance, a one sample ¢-test of the paired differences
requires 99 participants. With 13 health facilities in total,
and assuming an intracluster correlation coefficient (ICC)
of 0.05, the number of participants per facility needed
for the analysis was 99*(1-0.05)/(13-99%0.05) =12 per
health facility, or a total of 156. Allowing for 20% attri-
tion, the estimated total sample required was 195 partici-
pants. The community sample size calculation was based
on an earlier knowledge, attitudes and practice (KAP)
study in Ethiopia in which 55% of a community sample
exhibited correct practice [20]. An unpaired before and
after comparison would require 805 participants at each

Page 3 of 12

time point for 80% power at 5% significance to detect a
change in correct practice from 55 to 62%. With a design
effect of 1.2 the estimated sample size was 805*1.2 =966.

Study outcomes

For affected persons, physical outcomes included: aver-
age maximum lower limb and foot circumferences in cm
(measured at the widest point of the calf or foot and aver-
aged across both legs); presence of wounds or nodules on
either leg; report of ‘attacks’ of acute dermatolymphangi-
tis in the last month (acute ‘attack’ being defined as the
leg becoming hot, painful and more swollen); and signs
of infection on either leg. The WHODAS-2.0, validated
in Ethiopia, was used to assess disability. Scores range
from 12 to 60, with higher scores reflecting greater dis-
ability [21]. Psychosocial outcomes for patients included:
the Patient Health Questionnaire-9 (PHQ-9) to meas-
ure depressive symptoms [22], with total scores ranging
from 0 (no depressive symptoms) to 27 (severe depressive
symptoms); the Dermatology Life Quality Index (DLQI)
validated in southern Ethiopia [23], with scores rang-
ing from O (no effect of disease on life) to 30 (extremely
large effect of disease on life); the Fast Alcohol Screen-
ing Test (FAST) to assess alcohol use disorder [24]; the
discrimination section of the Discrimination and Stigma
Scale (DISC)—12 [25], with modifications described in a
previous Ethiopian study [26], scores ranging from 1 to
56, with higher scores reflecting more discrimination; the
11-item Internalized Stigma Related to Lymphoedema
(ISRL) scale adapted from the Internalized Stigma of
Mental Illness Inventory (ISMI) scale [27], scores ranging
from 11 (less stigma) to 44 (more stigma); and the Oslo-3
Social Support Scale (OSSS) [28], with scores from 3 to
14, higher scores representing better support.

Amongst community members, outcomes included:
access to sources of health information (five questions
about frequency of exposure to sources such as maga-
zines, radio, television, health education sessions and
meetings, with total scores ranging between 5 and 15,
and higher scores indicating better access to health
information sources); knowledge about the causes of
lymphoedema (ten indicators for podoconiosis, LF and
leprosy with total scores ranging from 0 to 12, with
higher scores representing better knowledge); attitudes
towards persons affected by lymphoedema using an
index constituting 13 negatively framed statements iden-
tified from previous reports [29, 30]; degree of close-
ness towards persons affected by lymphoedema using
the 7-item Social Distance Scale (SDS) [31], adapted to
the study context, with total scores ranging from 7 to 35
where lower scores indicated higher willingness to have
social interactions.
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For the cost-effectiveness analysis, data on use of health-
care services and associated costs were collected in relation
to affected persons’ lymphoedema, hospitalisations, medi-
cation, traditional remedies and money borrowing over the
past year. We also measured the number of days completely
unable to work (or go to school), and the number of days
when they experienced some difficulties when working (or
attending school).

Statistical analysis

All data were collected by trained field staff and trans-
ferred to an Excel data sheet for cleaning and verification,
before being imported to Stata version 17 (College station,
TX 77845, USA) for analysis. Mixed effects linear regres-
sion models with a random effect for participant and fixed
effect for time-point were used to assess the magnitude and
direction of changes as well as the statistical significance of
trends in outcomes between baseline and 6 months after
initiation of the care package. All models were adjusted for
district, sex, religion, occupation, marital status, and rela-
tive income category. Loss in work productivity was costed
using the average daily wages (Poor Persons’ General con-
sumer Price Index-Deflated Real Wages) for unskilled rural
labour in Ethiopia, using figures for Amhara region in 2015
[32] and adjusting them to 2021 using purchasing power
parity [33]. Costs in Ethiopian Birr (ETB) were converted to
US dollars ($) using the average spot exchange rate [34] and
to international dollars (I$) using purchasing power parity
to reflect differences in price levels between countries [33].
Costs included cost of the EnDPoINT care package (esti-
mated per patient in 2019 (870 ETB)[35] and adjusted to
2021 (1,028 ETB) [33] and cost of work productivity loss
due to lymphoedema. For ethical reasons, we did not have
a control group in this study, and all the participants were
offered an intervention. In the cost-effectiveness analysis,
we used the baseline data as control, or ‘usual care. Effec-
tiveness estimates for PHQ-9, DLQI and WHODAS-2.0
were adjusted using a mixed-effects regression model with
patient ID as random effect. Covariates included in the
model as fixed effects were: age, gender, educational attain-
ment, occupation, relative income, employment, and time
point of data collection (baseline or 6 months).

For the incremental cost-effectiveness ratio (ICER), the
difference in costs between 6 months and baseline (incre-
mental cost) was divided by the difference in effective-
ness scores between 6 months and baseline (incremental
effect). The denominator was multiplied by —1 to reflect
the fact that lower effectiveness scores indicate a better
outcome.

Costg months — COSthaseline

ICER =
(EffeCtG months — EffeCtbaseline) *—1
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Ninety-five per cent confidence levels for incremental
costs and incremental effectiveness outcomes were calcu-
lated using the non-parametric bootstrap method (5000
replications). Cost-effectiveness analysis was conducted
in Stata 17 (StataCorp, 2021).

Role of the funding source

The views expressed in this publication are those of the
author(s) and not necessarily those of the NIHR or the
Department of Health and Social Care. The funders had
no role in the study design; the collection, analysis, and
interpretation of data; the writing of the report; or the
decision to submit the paper for publication.

Results

Sociodemographic characteristics of patient cohort

For the patient cohort, 221 affected persons were
assessed at baseline and 192 (86.9%) were followed up at
endline (month 6). There were no observed differences in
baseline characteristics of those lost-to-follow-up com-
pared to those who completed follow-up. Table 1 shows
their socio-demographic characteristics; most were mar-
ried farmers with low levels of education who followed
Orthodox Christianity.

Physical health outcomes for patient cohort

Table 2 shows the physical health characteristics of the
patient cohort at baseline and endline. Six months after
the care package had been initiated, there were signifi-
cant reductions in limb and foot swelling, acute attack
and disability.

Psychosocial outcomes for patient cohort

There were improvements between baseline and endline
for depressive symptoms (— 5.3, 95% CI — 6.6 to —4.6, p<
0.001), discrimination (— 3.3, 95% CI —4.2 to —2.3, p<
0.001), internalised stigma (— 3.7, 95% CI —4.6 to —2.8,
p< 0.001), quality of life (— 4.0, 95% CI —4.8 to —3.2, p=
0.004), and problematic alcohol use (— 1.6, 95% CI —2.4
to —0.8, p< 0.001); see Table 3.

Sociodemographic characteristics of community
participants

Eight hundred twenty-six community members par-
ticipated in the community survey at baseline, and 817
(98.9%) at endline. Table 4 shows their socio-demo-
graphic characteristics at baseline. As for the patients,
most were married farmers with low levels of education
who followed Orthodox Christianity.

Psychosocial outcomes for community participants
There were improvements between baseline and end-
line for all four community-level outcomes, i.e. for
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Table 1 Sociodemographic characteristics of patient cohort

(2025) 23:284

Baseline Lost-to-follow-up
Variables N % N %
Age in years (mean, 50.6 (SD=13.0) 50.5(SD=11.3)
SD)
Sex
Male 108 489 17 586
Female 113 511 12 414
Total 221 100 29 100
District
Ankesha Guagusa 112 50.7 15 51.7
Guangua 109 493 14 483
Total 221 100 29 100
Residence
Urban 26 118 1 34
Rural 195 882 28 96.6
Total 221 100 29 100
Educational status
llliterate 142 643 17 58.6
No formal educa- 63 285 8 276
tion
Formal education 16 72 4 13.8
Total 221 100 29 100
Religion
Orthodox Christian 217 982 29 100
Muslim 4 18 0 0
Total 221 100 29 100
Marital status
Single 6 27 0 0
Married 143 64.7 20 69.0
Separated/divorced 38 172 3 10.3
Widowed 34 154 6 20.7
Total 221 100 29 100
Occupation
Merchant/petty 15 68 1 34
trader
Farmer 173 783 28 96.6
Housewife 28 127 0
Other® 5 23
Total 221 100 29 100
Perceived relative
income
Poor 151 683 19 65.5
Average 66 299 10 345
Better off 4 18 0 0
Total 221 100 29 100
Children
Yes 206 932 26 89.7
No 15 68 3 10.3
Total 221 100 29 100

2 Unemployed or student

Page 5 of 12

stigmatising attitudes (— 0.7, 95% CI —0.86 to —0.52),
knowledge about lymphoedema (0.90, 95% CI 0.72 to
1.07), social distance (— 1.38, 95% CI —1.89 to —0.88),
and source of information (— 0.10, 95% CI —0.33 to
—0.02), see Table 5.

Economic analysis

Data on healthcare costs were collected for 289 partici-
pants. Average out-of-pocket expenses were 3552 ETB
($80, 1$284) per year. Approximately 32% of families
with affected people borrowed money from relatives or
the community to meet their needs. Average amount of
borrowings per year was 8911 ETB ($201, 1$713) ranging
from 50 to 40,000 ETB ($1-$902, 1$4-1$3200). Approxi-
mately 86% of patients reported a reduction in daily
activities due to their lymphoedema. They were com-
pletely unable to work or go to school on average 17.5
days per year and experienced some difficulties for an
additional 12 days a year. Approximately 66% of patients
required help with everyday chores on average 6 days per
year. The estimated cost of work productivity loss due to
lymphoedema was 1522 ETB ($34, 1$122) per person per
year.

Outcomes of the EnDPoINT care package used in the
cost-effectiveness analysis are summarised in Appen-
dix 1. The non-adjusted analysis is shown in Appendix
2. This analysis suggests that the EnDPoINT care pack-
age is likely to be cost-effective in reducing depression
(PHQ-9) and disability (WHODAS-2.0) and improving
health-related quality of life (DLQI) (Table 6). Figure 1
shows the cost-effectiveness planes generated using 5000
bootstrapped ICER estimates for EnDPoINT versus usual
care. The majority of ICER estimates (92%) for the PHQ-9
(A), DLQI (B) and WHODAS 2.0 (C) fell into the lower
right quadrant indicating that the EnDPoINT care pack-
age was less costly and more effective than usual care.

Discussion

The EnDPoINT study is the first to examine the impact
and cost-effectiveness of the integration of a care pack-
age across three NTDs, across physical and mental health
care, and into the state health system. The EnDPoINT
care package was associated with significant improve-
ments in many outcomes for people with lymphoedema
caused by podoconiosis, LF, and leprosy in Awi zone,
North-Western Ethiopia. Following its implementation,
all patients were administering self-care, and significant
improvements were noted in swelling of the feet and
lower legs, signs of infection, disability, depressive symp-
toms, internalised stigma, perceived discrimination,
quality of life, and problematic alcohol use. There was
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Table 2 Physical health characteristics of patient cohort
Variables Baseline Endline X2 (95% ClI) p-value
N % N %
Previous lymphoedema treatment @ @
No 138 624 1 0.5
Yes 83 377 191 99.5
Total 221 100 192 100
Current treatment or self-care for leg(s) a a
No 15 18.1 0 0
Yes 68 819 191 100
Total 83 100 191 100
Source of treatment 0.18 (= 0.07,0.05) 0.67
Government clinic 81 97.6 188 984
Non-government clinic 2 24 3 1.6
Total 83 100 191 100
Presence of wounds 0.1 (0.001, 5.02) 0.75
No 216 97.7 187 974
Yes 5 23 5 2.6
Total 221 100 192 100
Presence of Nodules 0.03(0.001,4.43) 0.86
No 206 932 175 911
Yes 15 6.8 17 8.9
Total 221 100 192 100
Signs of infection 1.45 (0.003, 13.40) 0.23
No 213 96.4 189 984
Yes 8 36 3 1.6
Total 221 100 192 100
Acute attack/reaction in the last month 6.24 (0.001, 6.64) 0.01
No 28 12.7 46 24.0
Yes 193 873 146 76.0
Total 221 100 192 100
Mean maximum lower limb circumference (cm) (SD) 26.76 (4.8) 2499 (4.0) —1.87(=1.99, —1.65)P < 0.001
Mean maximum foot circumference (cm) (SD) 2750 (3.1) 25.25(3.2) —233(-2.16,—1.83)P < 0.001
Mean WHODAS-2.0 scores (SD) 264 (7.1) 19.9 (5.1) —6.51(= 7.60, — 5.50)° <0.001
Abbreviations: Cl Confidence interval, SD Standard deviation, WHODAS-2.0 World Health Organization Disability Assessment Schedule-2.0
?The limited number of observations per cell (0 or 1) is too small to generate a valid p-value
b Mean (95% Cl)
Table 3 Psychosocial outcomes for patient cohort: mixed effects linear regression
Variables Baseline Endline Mean change (95% Cl) P-value
N Mean (SD) N Mean (SD)
Depressive symptoms (PHQ-9) 221 10.6 (5.4) 192 53(5.1) —53(—66,—-46) < 0.001
Discrimination (DISC) 221 8.5(7.1) 192 514.6) -33(-42,-23) < 0.001
Internalised stigma (ISRL) 221 270 (5.7) 192 23.3(5.2) —37(—46,-28) < 0.001
Problematic alcohol use (FAST) 221 32024 192 20019 —16(=24,-0.8) < 0.001
Quiality of life (DLQI) 221 10.1 (4.8) 192 6.1 (3.9 —40(-48,-3.2) 0.004
Social Support (0SSS) 221 7(2.5) 192 6.9 (2.4) -0.1(=05,03) 0.5

Adjusted for district, sex, religion, occupation, marital status, relative income

Abbreviations: DISC-12 Discrimination Score-12, DLQI Dermatology Life Quality Index, FAST Fast Alcohol Screening Test ISRL Internalized Stigma Related to

Lymphoedema, PHQ-9 Patient Health Questionnaire-9, 0SSS Oslo Social Support Score
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Table 4 Sociodemographic characteristics of community
participants

Variables N %
Age in years, mean (SD) 40.6 (14.7)
Sex
Male 473 573
Female 353 42.7
Total 826 100
District
Ankesha Guagusa 426 516
Guangua 400 484
Total 826 100
Educational status
llliterate 277 335
No formal education 254 30.8
Formal education 257 31.1
University/college diploma 38 46
Total 826 100
Religion
Orthodox Christian 775 9
Protestant 1 38
Muslim 50 0.1
Total 826 6.1
100
Marital status
Single 124 15.0
Married 620 75.1
Separated/divorced 49 59
Widowed 33 4.0
Total 826 100
Occupation
Merchant/petty trader 24 30
Farmer 610 753
Housewife 65 80
Student 88 109
Civil servant 7 0.9
Daily labourer 16 20
Total 810 100
Perceived relative income
Poor 304 36.8
Average 337 40.8
Better off 185 224
Total 826 100

no improvement in perceived social support, possibly
reflecting the relatively short follow-up period.

The improvement in disability for patients is in line
with the preceding EnDPoINT pilot study [16], and a
study in India showing significant reduction of disability
scores between baseline and 24 months following simple
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hygiene-based lymphoedema care [36]. However, the
GoLBeT pragmatic randomised controlled trial in Ethio-
pia was not able to demonstrate any change in disability
score between the immediate treatment group and con-
trol group [37]. This difference may be explained by the
emphasis on integration core to the EnDPoINT study,
which included psychosocial and mental health care and
engaged four levels of care (patient, community, health
facility and health care organisation) in an attempt to
mainstream the package. In contrast, the GoLBeT trial
focused on the patient but did not engage the com-
munity or health system to any great extent. GoLBeT
brought valuable evidence around the effectiveness of
simple physical care but did not address the psychosocial
needs of patients. The support for these needs brought
by the EnDPoINT care package may have contributed to
adherence to foot care, reduction of lymphoedema, and
ultimately, reduction of disability. Recent comparison of
counties in Liberia in which integrated DMDI was con-
ducted compared to counties without integrated care
suggested better adherence with treatment for lymphoe-
dema and Buruli ulcer [5]. Similar to EnDPoINT, train-
ing at several levels of the health system (in Liberia, of
community health workers—Community Health Volun-
teers or Community Health Assistants—as well as health
facility staff) was considered vital to achieving these
outcomes.

The improvements in psychosocial outcomes such as
depressive symptoms, quality of life, internalised stigma
and discrimination, are also similar to those in the EnD-
PoINT pilot study [16]. To our knowledge there are only
two studies which have examined the impact of a hygiene
and skin care-based NTD-related lymphoedema inter-
vention on depressive symptoms, our pilot study and
one in Togo where implementation of a national lym-
phoedema management program resulted in a significant
reduction in depression [38]. In terms of quality of life,
the GoLBeT trial [10], an earlier non-randomised study
in southern Ethiopia [39], and a study using a hygiene and
skin care regimen for persons affected by lymphoedema
in Guyana in South America [40], also showed significant
improvements. All these studies suggest that a hygiene
and skin care-based lymphoedema management pro-
gram is associated with better quality of life whether or
not psychosocial and mental health needs are specifically
addressed. We are not aware of any other study examin-
ing the impact of a lymphoedema care package on stigma
and discrimination, making it difficult to know whether
this benefit within EnDPoINT arose from engagement
with the community and health system.

Our study also showed marked improvements in sev-
eral community outcome measures, including a reduc-
tion in stigmatising attitudes towards affected persons,
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Table 5 Psychosocial outcomes for community survey participants: mixed effects linear regression

Variables Baseline End-line Mean change (95% ClI) P-value
N Mean (SD) N Mean (SD)

Source of information 826 13.0(1.8) 817 13.1(1.6) —0.10 (= 0.33,-0.02) 0.03

Stigmatising attitudes 826 29(1.9) 817 22(16) —0.70 (- 0.86,—-0.52) <0.001

Knowledge about lymphoedema 826 72(1.8) 817 8.1(1.6) 0.90 (0.72,1.07) < 0.001

Social Distance Scale 826 184 (6.0) 817 168 (5.1) —1.38(—1.89,—-0.88) <0.001

Adjusted for district, sex, religion, occupation, marital status, and relative income

Table 6 Summary of the cost-effectiveness analyses of EnDPoINT compared to usual care using different effectiveness outcomes

Total cost, ETB Total effect Difference® in cost, ETB Difference® in effect ICER point estimate
mean (SD) mean (SD) mean (95% Cl) mean (95% Cl)
PHQ-9
EnDPoINT 3145 (1669) 53(1.0) — 279 (- 662, 104) —53(=55,-51) EnDPoINT dominates
Usual care 3424 (2272) 106 (1.02)
pLQl
EnDPoINT 3145 (1669) 6.1(0.74) — 279 (- 662, 104) —39(—4.1,-338) EnDPoINT dominates
Usual care 3424 (2272) 10.0(0.72)
WHODAS 2.0
EnDPoINT 3145 (1669) 19.9(0.91) —279 (- 662,104) -65(—-67,-63) EnDPoINT dominates
Usual care 3424 (2272) 26.4(0.88)

The costs were rounded to one ETB. The effectiveness outcomes were adjusted for covariates using a linear mixed effects model (see the “Methods” section). Lower

PHQ-9, DLQI and WHODAS 2.0 scores indicate better outcome

ETB, Ethiopian Birr; PHQ-9, Patient Health Questionnaire 9; DLQI, Dermatology Life Quality Index; WHODAS 2.0, WHO Disability Assessment Schedule 2.0; ICER,

incremental cost-effectiveness ratio

2 Bootstrapped using 5000 replicates

a reduction in perceived social distance and an improve-
ment in knowledge about lymphoedema. The com-
munity-based awareness raising and stigma reduction
activities in the EnDPoINT care package seem likely to
have contributed to the reduction of stigmatising atti-
tudes, as may the healthcare professional training. We
recommend that information dissemination, awareness-
raising and stigma reduction activities are integral parts
of DMDI for these three NTDs.

Our economic analysis suggests that the EnDPoINT
care package is very likely to be cost-effective compared
to “usual care” in reducing depression, disability and
improving health-related quality of life. Reduction in cost
was driven by lower work productivity losses in the inter-
vention group: the number of days when participants
were completely unable to work (or go to school) due
to their lymphoedema fell by more than 60% following
6 months of the intervention. These results are consistent
with findings from the GoLBeT study [10].

Study limitations

In keeping with most implementation research studies,
we did not include a control group, because it would have
been unethical to withhold knowledge of lymphoedema

management techniques as recommended by WHO in
endemic countries. To evaluate the effectiveness of the
intervention over time, we instead compared baseline meas-
ures with endline results. Although theoretical plausibility
and previous literature support a causal link [11, 12, 37],
any significant trends seen over the timeframe of the study
cannot be confirmed as only being due to the care package
itself.

Conclusion

In conclusion, this study suggests that the integrated
EnDPoINT care package is effective in improving the
physical and psychosocial health of people living with
podoconiosis, LF, and leprosy in north-western Ethio-
pia, and the knowledge and attitudes of the commu-
nities around them. This approach, which integrates
across diseases, across mental and physical health and
into the state health system, is feasible and cost-effective
even in remote rural areas and appears ideal for scaling
up to other endemic regions in Ethiopia and other coun-
tries. Certain contextual factors may have contributed
to the success of this project, for example that the study
districts had an organised, committed and diligent NTD
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Fig. 1 Cost-effectiveness planes generated using different effectiveness outcomes: PHQ-9 (A), DLQI (B) and WHODAS-2.0 (C) for EnDPoINT
versus usual care. The incremental effectiveness outcomes were multiplied by — 1 to reflect the fact that the lower effectiveness scores indicate
better outcome. The graph shows 5000 bootstrap ICER estimates
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team and health staff who supported the research team
in coordinating community mobilisation, case finding,
case assessment and basic lymphoedema care. Future
studies should therefore confirm the transferability of
the EnDPoINT care package to other settings.

Appendix 1

Table 7 Effectiveness outcomes at baseline and 6-months
follow-up (non-adjusted)
Outcomes Baseline 6 months
(n=221) (n=192)
PHQ-9, mean (SD) 106 (5.4) 5.3(5.1)
DLQI, mean (SD) 100 (4.8) 6.1 (3.9)
WHODAS-2.0, mean (SD) 264 (7.1) 199(5.1)
Days unable to work/month, mean (SD) 3.0(23) 20(1.7)
Days with reduced activity/month, mean (SD) 285 1504

PHQ-9 Patient Health Questionnaire 9, DLQ/ Dermatology Life Quality Index,
WHODAS 2.0 WHO Disability Assessment Schedule 2.0. Lower PHQ-9, DLQI and
WHODAS 2.0 scores indicate a better outcomeAppendix 2

Table 8 Summary of the cost-effectiveness analyses of the
EnDPoINT care package compared to usual care using various
effectiveness outcomes (non-adjusted data)

Total Total Difference® Difference® ICER
cost, effect in cost, ETB in effect point
ETB mean mean (95% mean (95% estimate
mean (SD) Q) Cl)
(SD)
PHQ-9
EnD- 3145 53(.1) =279(— —53(=6.3, EnDPoINT
PoINT (1669) 658, 100) —423) dominates
Usual 3424 10.6
care (2272) (5.4)
DLQl
EnD- 3145 6.1 (39 —279(- —39(—4,7, EnDPoINT
PoINT (1669) 658, 100) -3.1) dominates
Usual 3424 10.0
care (2272) 4.8
WHODAS-2.0
EnD- 3145 19.9 -279 (- —65(-=76, EnDPoINT
PoINT (1669) (5.1) 658, 100) —5.3) dominates
Usual 3424 264
care (2272) 7.1)

2 Bootstrapped using 5000 replicates. £7B Ethiopian Birr, PHQ-9 Patient Health
Questionnaire 9, DLQ/ Dermatology Life Quality Index, WHODAS-2.0 WHO
Disability Assessment Schedule 2.0, ICER Incremental cost-effectiveness ratio.
The costs were rounded to one ETB. Lower PHQ-9, DLQI and WHODAS 2.0 scores
indicate better outcome

Page 10 of 12

Abbreviations

NTD Neglected tropical disease

DMDI Disease Management, Disability and Inclusion
LF Lymphatic filariasis

WHO World Health Organization

WHODAS  WHO Disability Assessment Schedule
DISC Discrimination and Stigma Scale
PHQ-9 Patient Health Questionnaire-9

ISRL Internalized Stigma Related to Lymphoedema

DLal Dermatology Life Quality Index

FAST Fast Alcohol Screening Test

Oslo-3 Oslo-3 Social Support Scale

EnDPoINT  Excellence in Disability Prevention Integrated across NTDs
MRC Medical Research Council

KAP Knowledge, Attitudes and Practice

ETB Ethiopian Birr
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