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Neglected tropical diseases (NTDs) are a group of disease conditions that affect the world’s poorest people in 
low- and middle-income countries. NTDs are associated with negative behavioural experiences, including dis- 
crimination, rejection and stigmatization, that predisposes those affected to mental health problems. Conse- 
quently, researchers have shown profound interest in elucidating the mental health burden associated with 
NTDs. To address pertinent issues in the burgeoning literature relating to the prevalence, assessment and cor- 
relates of mental health problems in NTDs, a systematic review methodology was used. Underpinned by the 
PRISMA guidelines, a search was conducted of electronic databases, individual journals and bibliographies for 
articles that were screened and subjected to predetermined inclusion and exclusion criteria. Sixteen articles from 

African, Asian and South American countries were included in the review. Depression was the most widely inves- 
tigated mental health issue, followed by stress and anxiety, with prevalence estimates of 7–54%, 8–43% and 
19–53%, respectively. The PHQ-9 and GAD-7 and Self-Reporting Questionnaire were the most widely adminis- 
tered mental health screening tools. The major correlates of mental health problems are lower education and 
economic status and female gender. We recommend multisectoral and multilayered mental health and related 
interventions to address the increasing burden of mental health in NTDs. 

Les maladies tropicales négligées (MTN) sont un groupe de maladies qui affectent les populations les plus pau- 
vres du monde dans les pays à revenus faibles ou intermédiaires. Les MTN sont associées à des expériences 
sociales négatives, notamment la discrimination, le rejet et la stigmatisation, qui prédisposent les personnes 
touchées à des problèmes de santémentale. C’est pourquoi les chercheurs ont manifesté un intérêt conséquent 
pour l’étude des problématiques de santé mentale pour les patients atteints de MTN. Pour répondre aux ques- 
tions pertinentes soulevées par la littérature concernant la prévalence de ces ‘doubles pathologies’, l’évaluation 
et les corrélats des problèmes de santé mentale chez ces patients, une méthodologie d’examen systématique a 
été utilisée. Une recherche a été effectuée à partir de bases de données électroniques, sur la base des directives 
PRISMA, et de publications et bibliographies pour les articles qui ont été sélectionnés et soumis à des critères 
d’inclusion et d’exclusion prédéterminés. Seize (16) articles provenant de pays d’Afrique, d’Asie et d’Amérique 
du Sud ont été inclus dans l’étude. La dépression est le problème de santé mentale le plus étudié, suivie par le 
stress et de l’anxiété, avec des estimations de prévalence allant de 7% à 54%, 8% à 43% et 19% à 53%, respec- 
tivement. Le PHQ-9, le GAD-7 et le questionnaire d’auto-évaluation sont les outils de dépistage de pathologies 
mentales les plus utilisés. Les principaux corrélats pouvant expliquer les problèmes de santé mentale chez les 
personnes atteintes de MTN sont : un niveau d’éducation et un statut économique inférieurs, ainsi que le genre. 
Nous recommandons des interventions multisectorielles en matière de santé mentale et des interventions con- 
nexes pour faire face au fardeau croissant de la santé mentale dans les MTN, dans le contexte de leur lien avec 
des pathologies mentales diverses. 
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Las enfermedades tropicales desatendidas (ETD), son un grupo de enfermedades que afectan a las personas 
más pobres del mundo en países de renta baja y media. Las ETD se asocian a experiencias negativas de com- 
portamiento, como la discriminación, el rechazo y la estigmatización que predisponen a las personas afectadas 
a sufrir problemas de salud mental. En consecuencia, los investigadores han demostrado un profundo interés 
en dilucidar la carga de salud mental asociada a las ETD. 
Para abordar las cuestiones pertinentes en la creciente literatura relativa a la prevalencia, evaluación y correlatos 
de los problemas de salud mental en las ETD, se utilizó una metodología de revisión sistemática. Siguiendo las 
directrices PRISMAse realizó una búsqueda en bases de datos electrónicas, revistas individuales y bibliografías 
de artículos que se examinaron y sometieron a criterios de inclusión y exclusión predeterminados. 
En la revisión se incluyeron dieciséis (16) artículos de países africanos, asiáticos y sudamericanos. Se pudo ev- 
idenciar que la depresión fue el problema de salud mental más investigado, seguido del estrés y la ansiedad, 
con estimaciones de prevalencia que oscilaban entre el 7% al 54%, del 8% al 43% y del 19% al 53%, respec- 
tivamente. El PHQ-9 y el GAD-7 y el Cuestionario de Autoinforme fueron los instrumentos de cribado de salud 
mental más utilizados. 
Los principales correlatos de los problemas de salud mental fueron un nivel educativo y económico más bajo y 
el sexo femenino. Se recomiendan intervenciones multisectoriales y a varios niveles en materia de salud mental 
y otras afines para hacer frente a la creciente carga de salud mental en las ETD. 

Keywords: anxiety, depression, mental health, neglected tropical diseases, prevalence. 
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eglected tropical diseases (NTDs) are heterogeneous disease 
onditions that disproportionately affect disadvantaged and poor 
eople in low- and middle-income countries (LIMCs). NTDs such 
s leprosy and cutaneous leishmaniasis are commonly termed 
kin NTDs, not only because they are visible on the skin, but also 
ecause they disfigure different exposed parts of the body, cul- 
inating in troublesome and unsightly changes1 that in some 

nstances last even after treatment.2 While persons with skin 
TDs look distinctively different from other community mem- 
ers, their plights are further worsened by the misconceptions 
nd beliefs about the causes of these diseases, which are of- 
en situated within a demonology framework that encompasses 
itchcraft, ancestral curse and/or punishment from God.3 The re- 
ection, discrimination and stigmatization experiences can cause 
ersons with NTDs to suffer from mental health problems. The 
resence of mental health problems further exacerbates nega- 
ive experiences such as stigmatization, leading to a vicious cycle. 
espite the plethora of risk factors, the overall burden of mental 
ealth problems in NTDs has not been granted the requisite at- 
ention, due partly to the late recognition of the interrelationship 
etween these conditions.4 , 5 In fact, until recently there was near 
eglect of mental health issues associated with NTDs compared 
ith efforts devoted to the control, prevention and elimination of 
TDs.5 
Supported by the growing literature, several reviews have been 

ndertaken on NTDs, addressing a myriad of issues including 
ental health, stigma and quality of life (QoL).6 –12 These studies 
ave offered some useful insights regarding the psychosocial bur- 
en associated with NTDs. However, the literature appears to lack 
 clear-cut discussion of the mental health burden of NTDs. For 
xample, in terms of assessment, previous reviews have included 
easures that were not designed specifically to assess mental 
ealth issues. In their review of mental health and stigma in 
TDs, Koschorke et al.10 included studies that used components 
f QoL to index mental well-being. From a clinical and epidemio- 
ogical research perspective, QoL measures cannot be substituted 
or measures of mental health and psychological well-being, as 
hey are not designed to be sensitive to mental health symptoms, 
ompared with mental health–specific measures such as the Pa- 
ient Health Questionnaire.13 
The increasing recognition of mental health problems associ- 

ted with NTDs calls for reviews to take stock of the literature to 
nderstand the characteristics of existing studies focusing specif- 
cally on mental health problems. This systematic narrative re- 
iew is filling this significant void in the literature by addressing 
ome salient and critical issues. The first relates to the predom- 
nant mental health issues investigated in NTDs. Mental health 
roblems are heterogeneous and diverse, yet it is not clear which 
nes have dominated the NTD literature in recent years. Although 
revious reviews have provided initial evidence on the prevalence 
f mental health burden in NTDs, the focus was restricted mostly 
o leprosy, podoconiosis and lymphatic filariasis.11 , 12 Recent ad- 
itions to the list of NTDs, such as scabies and snakebites, have 
ot been granted sufficient attention in recent reviews. Thus it is 
nclear how mental health problems are distributed across other 
TD categories. Health professionals with this knowledge would 
e more empowered to dedicate limited resources to profiling, 
creening and addressing the most pressing mental health is- 
ues in NTDs. One of the comprehensive reviews undertaken by 
oschorke et al.10 on mental health and NTDs was limited to stud- 
es conducted in 2018 or earlier. The omission of recent studies in 
he review may limit discussions relating to the distribution and 
revalence of mental health issues. 
Our review is intended to update the literature to address this 

ignificant gap. Similarly, there is no integrated information relat- 
ng to the strategy and measures used to identify mental health 
roblems in NTDs. That is, there are limited data on whether self- 
eports, professional-assisted assessments or both are used, the 
ools used to determine mental health problems, the extent of 
se and how they are used. This insight is necessary to guide 
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future research and practice in terms of the choice of assessment
tools for mental health problems. 
Lastly, the integration of data on the factors influencing the

burden of mental health problems in NTDs is limited, with initial
work dedicated to individuals affected by leprosy and their family
members12 or restricted to studies conducted in 2018 or earlier
and does not include recent additions to the NTDs list.10 Within
the population of persons with NTDs, there could be possible dif-
ferences in vulnerability to mental health problems, based on sev-
eral factors including demographic characteristics, necessary to
streamline research and practice decision making and interven-
tions. This review was undertaken to address the above topical
issues to obtain the needed evidence to guide future efforts to
delineate the scope and extent of mental health research among
NTD populations as the field continues to evolve. 

Methods 
The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines underpinned the study.14 
Articles were obtained by conducting a search in electronic
databases such as PubMed, Scopus and research registers, includ-
ing the Cochrane Register and specific journals (PLoS One), using
database-specific search terms and strategies. For PubMed, the
search terms were ‘Mental Health’[Mesh] OR ‘Mental health’[tw]
OR ‘Mental wellbeing’[tw] OR ‘Psychological wellbeing’[tw] OR
Depress*[tw] OR Anxiety[tw] OR ‘Mental disorder*’[tw] OR ‘Psy-
chological disorder*’[tw] OR ‘Mental illness*’[tw] OR ‘Psycho-
logical distress’[tw] OR ‘Mental distress’[tw] OR ‘Emotional dis-
tress’[tw] AND ‘Neglected Diseases’[Mesh] OR ‘Neglected tropical
disease*’[tw]’. The above search strategy was modified for other
databases. The search was conducted from 2003 to March 2023
to obtain an understanding of current developments in the litera-
ture. We also scanned the reference lists of retrieved documents
for additional articles. To be included in the review, articles must
be published in English, focused on one or more gaps identified in
the literature (e.g. prevalence and/or correlates of mental health
problems) using data from persons with NTDs, regardless of geo-
graphical location and must be available online. We excluded re-
views, opinion/discussion papers and papers that adopted quali-
tative methodology. 

Results 
A summary of the search and screening processes is illustrated
in Figure 1 . A total of 16 articles were included in the review. The
study characteristics are summarized in Table 1 . As can be seen,
all the studies originated from LMICs, addressing mental health
issues in a range of NTDs. Half of the studies originated from
African countries,15 –22 followed by Asia (n = 5),23 –27 South Amer-
ica (n = 2) and the Middle East (n = 1).28 –30 The next sections were
organized along the above research gap. 

Commonly investigated mental health 
problems in NTDs 
About 81% (n = 13) investigated one or more mental health is-
sues in NTDs. Specifically, four studies (30.77%) investigated one
i14 of i21
mental health issue, while the remaining focused on two or
more mental health issues. Across the studies, depressive symp-
toms, anxiety and stress, comprising post-traumatic stress dis-
order (PTSD), were the most widely investigated (n = 19). Depres-
sion ranked highest in terms of the number of times it was in-
vestigated, representing 52.63% (n = 10), followed by stress (n = 5
[26.32%]) and anxiety (n = 4 [21.05%]). 

Prevalence of mental health problems in NTDs 
A total of 13 studies (81.2%) provided data on the prevalence of
mental health problems in NTDs. For depression, the prevalence
estimates ranged from 7% among persons with past infection of
Buruli ulcer16 to 54% in patients with snakebite envenoming.24 
In terms of severity, Obindo et al.21 found that 41%, 31.6% and
26.3% of persons with lymphatic filariasis in Nigeria had mild,
moderate and severe depressive symptoms, respectively. Relat-
edly, Bow-Bertrand et al.27 reported that 44% and 53% of persons
with leprosy in Bangladesh endorsed mild and moderate–severe
depression, respectively. 
The prevalence of anxiety symptoms was reported to range

from 19% in persons with leprosy in India26 to 52.9% in persons
with snakebite in Bangladesh.25 In terms of stress, the prevalence
of PTSD reportedly ranged from 8% among snakebite patients
in Iran28 to 43% in Nigeria.18 On the other hand, acute stress
symptoms were endorsed by 36% of patients who suffered from
snakebite in Iran.28 The prevalence of non-specific mental health
problems ranged from 26% in persons with cutaneous leishma-
niasis in Colombia30 to 80% in snakebite patients in Nigeria.18 

Commonly used mental health assessment measures 
Different measures were used to screen for or diagnose specific
and/or general mental health problems in the study participants.
For depression, the 9-item Patient Health Questionnaire (PHQ-9)
was the commonly used assessment measure (n = 6). The Beck
Depression Inventory (BDI; n = 1) and the depression subscales of
the Hospital Anxiety and Depression Scale (HADS; n = 1) and Com-
posite International Diagnostic Interview (CIDI; n = 1) were rarely
used. For the PHQ-9, the cut-off for depression prevalence was a
score ≥515 , 17 , 20 , 22 , 27 or ≥10,26 whereas for the BDI, a score ≥1424 
was used. 
Anxiety symptoms were measured using the 7-item General-

ized Anxiety Disorder scale (GAD-7)27 and the anxiety subscale
of the HADS.16 Stress, namely acute stress disorder (ASD) and
PTSD, was assessed using the diagnostic criteria of the Diag-
nostic and Statistical Manual of Mental Disorders, Fourth Edition,
Text Revision (DSM-IV-TR)28 and self-report measures. The self-
report measures were the Posttraumatic Checklist, with a cut-off
of ≥35,18 and the PTSD self-report, with a cut-off of ≥20.24 ASD
and PTSD were both evaluated using the DSM-IV-TR diagnostic
criteria.28 General mental health issues were assessed using the
12-item General Health Questionnaire (GHQ-12), Self-Reporting
Questionnaire (SRQ) and 10-item Kessler scale. 

Correlates of mental health problems 
Twelve studies (75%) investigated the correlates of mental
health problems in different types of NTDs. A critical examination
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Figure 1. Schematic representation of the systematic review of research on NTDs and mental health. 
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evealed that the correlates appear similar, regardless of the type 
f NTD. These include lower education, poverty/low economic 
tatus, female gender and varying levels of disability and func- 
ional impairment. 

iscussion 

his article synthesized the literature on mental health issues 
n NTDs. Consistent with expectations and previous studies,10 –12 
he review found evidence for mental health issues among per- 
ons living with NTDs. The studies included in this review focused 
rimarily on three common mental health issues, namely de- 
ression, anxiety and stress, comprising acute stress and PTSD. 
ogether, these represent the most common mental health is- 
ues reported globally among persons with physical disease 
onditions.10 –12 , 31 In keeping with previous reviews focusing on 
ndividuals with NTDs,10 , 11 depressive symptoms emerged as the 
ost investigated mental health issue, followed by anxiety and 
tress. The data on prevalence revealed quite an alarming mental 
ealth burden in NTDs. For instance, depression was estimated to 
e as high as 54%, while anxiety and stress have been found to 
ffect 52% and 43% of persons with NTDs, respectively. 
Although discussions regarding the seemingly high mental 

ealth burden are beyond the scope of this review, it is important 
o reiterate that, like other disease conditions, NTDs are charac- 
erized by stressful experiences, including those relating to the 
rocesses of seeking treatment and dealing with the negative at- 
itudes and perceptions of community members towards NTDs. 
s noted previously, these include the that persons with NTDs 
re being punished for committing heinous sins or immoral ac- 
ivities or are possessed by evil spirits/demons.3 These stressors, 
oupled with uncertainties relating to, for instance, the availabil- 
ty and outcome of treatment, could provide fertile ground for the 
anifestation of depressive tendencies and other mental health 

ssues. Other notable mental health–inducing factors are phys- 
cal and bodily changes associated with skin NTDs, discrimina- 
ion and stigmatization.3 , 32 In addition to the above risk factors, 
he review found that the vulnerability of persons with NTDs to 
ental health issues is heightened by certain demographic fac- 
ors. For example, female gender, poverty and low education 
merged as significant risk factors for mental health issues. This 
i15 of i21



S. Adjorlolo et al.

Ta
bl
e 
1.
 
Su
m
m
ar
y 
of

 
Ch
ar
ac
te
ris
tic
s 
of

 
st
ud
ie
s 
th
at

 
in
ve
st
ig
at
ed

 
m
en
ta
l h
ea
lth

 
is
su
es

 
in
 
N
TD

 

Au
th
or
, y
ea
r 

Co
un
tr
y 

Di
se
as
e 
co
nd
iti
on

 

(s
am

pl
e 
si
ze
) 

De
si
gn

 

Re
cr
ui
tm
en
t 

pl
ac
e 

M
en
ta
l h
ea
lth

 

pr
ob
le
m

 
an
d 

as
se
ss
m
en
t 

Pr
ev
al
en
ce

 

Co
rr
el
at
es

 
of

 

m
en
ta
l h
ea
lth

 

pr
ob
le
m

 

M
ai
n 
fin
di
ng
s/
 

re
co
m
m
en
da
tio
ns

 

Ts
ut
su
m
i e
t a
l.,
 

20
07

23
 

Ba
ng
la
de
sh

 
Le
pr
os
y 
(1
89
) 

Cr
os
s-
se
ct
io
na
l 
H
ea
lth
ca
re

 

se
tt
in
g 

M
en
ta
l h
ea
lth

 

pr
ob
le
m
s:
 
SR
Q
 

–
N
ot

 
in
ve
st
ig
at
ed

 
Pr
ov
id
e 
m
en
ta
l h
ea
lth

 

in
te
rv
en
tio
ns

 
to

 

le
pr
os
y 
pa
tie
nt
s 

W
ill
ia
m
s 
et

 
al
., 

20
11

24
 

Sr
i L
an
ka

 
Sn
ak
eb
ite

 
(8
8)

 
Cr
os
s-
se
ct
io
na
l 
Re
se
ar
ch

 

da
ta
ba
se

 

De
pr
es
si
on
: 

m
od
ifi
ed

 
BD
I; 

PT
SD
: P
TS
D 
sc
al
e 

De
pr
es
si
on
: 5
4%

; 
PT
SD
: 2
1.
6%

 

PT
SD

 
pr
ed
ic
ts
 

de
pr
es
si
on

 

M
en
ta
l h
ea
lth

 
bu
rd
en

 

pe
rs
is
ts
 
se
ve
ra
l y
ea
rs
 

af
te
r s
na
ke
bi
te

 

Kh
os
ro
je
rd
i a
nd

 

Am
in
i, 

20
13

28
 

Ir
an

 
Sn
ak
eb
ite

 
(5
3)

 
Lo
ng
itu
di
na
l 

H
ea
lth
ca
re

 

se
tt
in
g 

Ac
ut
e 
st
re
ss

 

di
so
rd
er

 
an
d 

PT
SD
: S
CI

 

qu
es
tio
nn
ai
re

 

Ac
ut
e 
st
re
ss
: 3
6%

; 
PT
SD
: 8
%

 

Fe
m
al
e 
ge
nd
er
, 

yo
un
ge
r a
ge

 

Sn
ak
eb
ite

 
is
 
tr
au
m
at
ic
 

an
d 
ca
us
es

 
st
re
ss
; 

sn
ak
eb
ite

 
vi
ct
im
s 

ne
ed

 
m
en
ta
l h
ea
lth

 

su
pp
or
t 

M
ou
sl
ey

 
et

 
al
., 

20
15

19
 

Et
hi
op
ia
 

Po
do
co
ni
os
is
 
(3
46
) 
Cr
os
s-
se
ct
io
na
l 
Co
m
m
un
ity

 
M
en
ta
l d
is
tr
es
s:
 

Ke
ss
le
r-
10

 
sc
al
e 

–
In
co
m
e,
 
ge
nd
er
, 

al
co
ho
l u
se
, a
ge
, 

pl
ac
e 
of

 

re
si
de
nc
e,
 
fa
m
ily

 

hi
st
or
y 
of

 
m
en
ta
l 

ill
ne
ss

 

In
te
gr
at
e 
ps
yc
ho
so
ci
al
 

ca
re

 
in
to

 

m
an
ag
em

en
t o
f 

po
do
co
ni
os
is
 

Ba
rt
le
tt
 
et

 
al
., 

20
16

17
 

Et
hi
op
ia
 

Po
do
co
ni
os
is
 
(2
71
) 
Cr
os
s-
se
ct
io
na
l 
Co
m
m
un
ity

 
De
pr
es
si
on
: P
H
Q
-9

 
De
pr
es
si
on
: 1
2.
6%

 
O
ld
er

 
ag
e 

In
te
gr
at
e 

ev
id
en
ce
-b
as
ed

 

tr
ea
tm
en
ts
 
in
to

 

po
do
co
ni
os
is
 

in
te
rv
en
tio
ns

 

O
bi
nd
o 
et

 
al
., 

20
17

21
 

N
ig
er
ia
 

Ly
m
ph
at
ic
 
fil
ar
ia
si
s 

(9
8)

 

Cr
os
s-
se
ct
io
na
l 
H
ea
lth
ca
re

 

se
tt
in
g 

De
pr
es
si
on
: P
H
Q
-9

 

an
d 
de
pr
es
si
on

 

m
od
ul
e 
of

 
CI
DI

 

De
pr
es
si
on
: o
ve
ra
ll 

20
%
, m

ild
 
41
%
, 

m
od
er
at
e 
31
.6
%
, 

se
ve
re

 
26
.3
%

 

H
is
to
ry

 
of

 
m
en
ta
l 

ill
ne
ss
, l
on
ge
r 

ill
ne
ss

 
du
ra
tio
n,
 

un
em

pl
oy
m
en
t, 

lo
w
 
se
lf-
es
te
em

 

In
te
rv
en
tio
ns

 
to

 

ad
dr
es
s 
em

ot
io
na
l o
r 

m
en
ta
l h
ea
lth

 

bu
rd
en

 
of

 
ly
m
ph
at
ic
 

fil
ar
ia
si
s 

M
uh
am

m
ed

 

et
 
al
., 
20
17

20
 

N
ig
er
ia
 

Sn
ak
eb
ite

 
(1
87
) 

Cr
os
s-
se
ct
io
na
l 
H
ea
lth
ca
re

 

se
tt
in
g 

De
pr
es
si
on
: P
H
Q
-9

 
25
%

 
W
or
ry

 
ab
ou
t f
am

ily
 

w
el
fa
re
, fi
na
nc
ia
l 

lo
ss
, h
is
to
ry

 
of

 

sn
ak
eb
ite
s,
 
lo
w
er

 

in
co
m
e 

Tr
ai
n 
he
al
th

 

pr
of
es
si
on
al
s 
to

 

re
co
gn
iz
e 
m
en
ta
l 

he
al
th

 
pr
ob
le
m
s 

i16 of i21



International Health

Ta
bl
e 
1.
 
Co
nt
in
ue
d 

Au
th
or
, y
ea
r 

Co
un
tr
y 

Di
se
as
e 
co
nd
iti
on

 

(s
am

pl
e 
si
ze
) 

De
si
gn

 

Re
cr
ui
tm
en
t 

pl
ac
e 

M
en
ta
l h
ea
lth

 

pr
ob
le
m

 
an
d 

as
se
ss
m
en
t 

Pr
ev
al
en
ce

 

Co
rr
el
at
es

 
of

 

m
en
ta
l h
ea
lth

 

pr
ob
le
m

 

M
ai
n 
fin
di
ng
s/
 

re
co
m
m
en
da
tio
ns

 

Is
la
m

 
et

 
al
., 

20
18

25
 

Ba
ng
la
de
sh

 
Sn
ak
eb
ite

 
(1
21
) 

Cr
os
s-
se
ct
io
na
l 

H
ea
lth
ca
re

 

se
tt
in
g 

M
en
ta
l h
ea
lth

 

di
so
rd
er
s 

An
xi
et
y:
52
.9
%
; d
e-

 

pr
es
si
on
:3
3.
9%

; 
PT
SD
: 2
7.
3%

 

N
ot

 
in
ve
st
ig
at
ed

 
In
te
gr
at
e 
m
en
ta
l 

he
al
th

 
ca
re

 
in
to

 

m
an
ag
em

en
t o
f 

sn
ak
eb
ite

 
pa
tie
nt
s 

Fi
sc
he
r e
t a
l.,
 

20
19

29
 

Co
lo
m
bi
a 

Le
pr
os
y 
an
d 

le
is
hm

an
ia
si
s 

(5
5)

 

Cr
os
s-
se
ct
io
na
l 

Pa
tie
nt

 
re
gi
st
er

 
M
en
ta
l h
ea
lth

 

pr
ob
le
m
s:
 
SR
Q
 

–
N
ot

 
in
ve
st
ig
at
ed

 
SR
Q
 
is
 
a 
va
lid

 
to
ol
 
fo
r 

ro
ut
in
e 
sc
re
en
in
g 

Gó
m
ez

 
et

 
al
., 

20
19

30
 

Co
lo
m
bi
a 

Le
pr
os
y 
(1
06
), 

cu
ta
ne
ou
s 

le
is
hm

an
ia
si
s 

(9
8)
, C
ha
ga
s 

di
se
as
e 
(1
00
) 

Cr
os
s-
se
ct
io
na
l 

Pa
tie
nt

 
re
gi
st
er

 
M
en
ta
l h
ea
lth

 

pr
ob
le
m
s:
 
SR
Q
 

Le
pr
os
y:
 
49
%
; 

Ch
ag
as
: 5
0%

; 
cu
ta
ne
ou
s 

le
is
hm

an
ia
si
s:
 

26
%

 

Lo
w
er

 
ed
uc
at
io
n,
 

re
si
de
nc
e 
in
 
ru
ra
l 

ar
ea
s 

Ru
ra
l r
es
id
en
ce

 
an
d 

lo
w
 
ed
uc
at
io
n 

im
pa
ct

 
m
en
ta
l 

he
al
th

 
pr
ob
le
m
s 

Se
m
ra
u 
et

 
al
., 

20
19

22
 

Ca
m
er
oo
n 

Po
do
co
ni
os
is
 
(5
2)

 
Cr
os
s-
se
ct
io
na
l 

Co
m
m
un
ity

 
De
pr
es
si
on
: P
H
Q
-9

 
Po
do
co
ni
os
is
: 

38
.6
%

 
re
gi
st
er

 

≥m
ild

 
de
pr
es
si
ve

 

sy
m
pt
om

s 

U
ne
m
pl
oy
m
en
t 

U
ne
m
pl
oy
ed

 
pe
op
le
 

m
or
e 
de
pr
es
se
d;
 

PH
Q
-9

 
no
t v
al
id
at
ed

 

in
 
st
ud
y 
se
tt
in
g 

Al
i e
t a
l.,
 

20
20

15
 

Et
hi
op
ia
 

Ly
m
ph
oe
de
m
a 
du
e 

to
 
po
do
co
ni
os
is
 

an
d 
ly
m
ph
at
ic
 

fil
ar
ia
si
s 
an
d 

le
pr
os
y 
(2
51
) 

Cr
os
s-
se
ct
io
na
l 

H
ea
lth
ca
re

 
an
d 

co
m
m
un
ity

 

De
pr
es
si
on
: P
H
Q
-9

 
M
od
er
at
e 
to

 
se
ve
re

 

47
.4
%

 

Di
sa
bi
lit
y,
 
ag
e,
 
se
x,
 

ed
uc
at
io
n 
st
at
us
, 

em
pl
oy
m
en
t 

st
at
us
, m

ar
ita
l 

st
at
us
, s
oc
ia
l 

su
pp
or
t, 
in
co
m
e 

De
pr
es
si
on

 
is
 

as
so
ci
at
ed

 
w
ith

 

ly
m
ph
oe
de
m
a 
du
e 

to
 
N
TD
s 

i17 of i21



S. Adjorlolo et al.

Ta
bl
e 
1.
 
Co
nt
in
ue
d 

Au
th
or
, y
ea
r 

Co
un
tr
y 

Di
se
as
e 
co
nd
iti
on

 

(s
am

pl
e 
si
ze
) 

De
si
gn

 

Re
cr
ui
tm
en
t 

pl
ac
e 

M
en
ta
l h
ea
lth

 

pr
ob
le
m

 
an
d 

as
se
ss
m
en
t 

Pr
ev
al
en
ce

 

Co
rr
el
at
es

 
of

 

m
en
ta
l h
ea
lth

 

pr
ob
le
m

 

M
ai
n 
fin
di
ng
s/
 

re
co
m
m
en
da
tio
ns

 

Am
oa
ko

 
et

 
al
., 

20
21

16
 

Gh
an
a 

Bu
ru
li 
ul
ce
r (
ac
tiv
e 

in
fe
ct
io
n,
 
26
; p
as
t 

in
fe
ct
io
n,
 
29
) 

Ca
se
–c
on
tr
ol
 

Cl
in
ic
s 
an
d 

co
m
m
un
iti
es

 

M
en
ta
l d
is
tr
es
s:
 

SR
Q
; a
nx
ie
ty

 
&
 

de
pr
es
si
on
: H
AD
S 

M
en
ta
l d
is
tr
es
s:
 

ac
tiv
e 
ca
se
s 
26
%
, 

pa
st
 
in
fe
ct
io
n 

29
%
; d
ep
re
ss
io
n:
 

≥m
ild

 
sy
m
pt
om

s 
27
%

 
of

 
ac
tiv
e 

in
fe
ct
io
ns

 
an
d 
7%

 

of
 
pa
st
 
in
fe
ct
io
ns
; 

an
xi
et
y:
 
42
%

 
of

 

ac
 
tiv
e 
in
fe
c t
io
ns

 

an
d 
20
%

 
of

 
pa
st
 

in
fe
ct
io
ns

 

Li
m
ita
tio
ns

 
in
 

cl
ot
hi
ng

 
an
d 

pe
rs
on
al
 
ca
re
, 

lim
ita
tio
ns

 
in
 

m
ov
em

en
t 

In
te
gr
at
e 
ps
yc
ho
so
ci
al
 

in
te
rv
en
tio
ns

 
in
to

 

Bu
ru
li 
ul
ce
r 

m
an
ag
em

en
t 

pr
og
ra
m
s 

Go
vi
nd
as
am

y 
et

 
al
., 

20
21

26
 

In
di
a 

Le
pr
os
y 
(2
20
) 

Cr
os
s-
se
ct
io
na
l 

Pa
tie
nt

 
an
d 

co
m
m
un
ity

 

re
gi
st
er

 

De
pr
es
si
on
: P
H
Q
-9
; 

an
xi
et
y:
 
GA
D-
7 

De
pr
es
si
on
: 3
3%

; 
an
xi
et
y:
 
19
%

 

Fe
m
al
e 
ge
nd
er
, 

pr
es
en
ce

 
of

 

di
sa
bi
lit
y,
 
lo
w
 

in
co
m
e,
 
lo
w
er

 

ed
uc
at
io
n 

Lo
w
 
ed
uc
at
io
n 
an
d 

in
co
m
e 
in
cr
ea
se

 
th
e 

ris
k 
fo
r d
ep
re
ss
io
n 

an
d 
an
xi
et
y;
 
in
cl
ud
e 

m
en
ta
l h
ea
lth

 

su
pp
or
t i
nt
o 
ca
re

 

sy
st
em

s 

H
ab
ib
 
et

 
al
. 

20
21

18
 

N
ig
er
ia
 

Sn
ak
eb
ite

 
(1
40
) 

Re
tr
os
pe
ct
iv
e 

co
ho
rt
 

H
ea
lth
ca
re

 

se
tt
in
g 

M
en
ta
l h
ea
lth

 

pr
ob
le
m
: G
H
Q
-1
2;
 

PT
SD
: 

Po
st
tr
au
m
at
ic
 

ch
ec
kl
is
t 

GH
Q
-1
2:
 
80
%
; P
TS
D:

 

43
%

 

N
ot

 
in
ve
st
ig
at
ed

 
M
en
ta
l h
ea
lth

 
bu
rd
en

 

co
ns
tit
ut
es

 
a 
ch
ro
ni
c 

bu
rd
en

 

Bo
w
-B
er
tr
an
d 

et
 
al
. 2
01
92
7 
Ba
ng
la
de
sh

 
Le
pr
os
y 

Cr
os
s-
se
ct
io
na
l 

Co
m
m
un
ity

 
De
pr
es
si
on
: P
H
Q
-9
; 

an
xi
et
y:
 
GA
D-
7 

De
pr
es
si
on
: m

ild
 

44
%
, 

m
od
er
at
e–
se
ve
re

 

53
%
; a
nx
ie
ty
: 

m
od
er
at
e 
37
%
, 

se
ve
re

 
37
%

 

H
ig
h 
le
ve
ls
 
of

 

di
sa
bi
lit
y,
 
ge
nd
er

 

(b
ei
ng

 
a 
w
om

an
), 

lo
w
 
ed
uc
at
io
n,
 

ec
on
om

ic
 

de
pe
nd
en
ce

 

In
te
gr
at
e 
m
en
ta
l 

he
al
th
ca
re

 
in
to

 

le
pr
os
y 

m
an
ag
em

en
t 

i18 of i21



International Health

o
a
S

e
e
m
t
p
h
b
a

o
o
i
a
s
c
b
t
m
p
p
r
b
b
e
c
t
d
i
p
d
p
t

C
T
c
s
a
a
f
t
g
r
b
p
s
t
W
G
H
t
i
t
f

m
s
c

R
E
i
N
e
i
p
c
c
t
m
w
i
b
i
p
o
T
v
N
t

s
t
i
t
c
e
w
h
t
e
b
t
r
m

s
t
s
h
i
p
c
h
o
i
c
g

a
n
t
s

bservation is largely consistent with extant literature on the risk 
nd protective factors of poor mental health, underpinned by the 
ocial Determinants of Mental Health framework.33 
Similar mental health issues have been reported across differ- 

nt types of NTDs, although PTSD is associated more with snake 
nvenoming partly because snake attacks can create episodic 
emories that can be re-experienced.24 , 25 , 28 More importantly, 
he different phases of NTDs, such as ac tive infec tion and healed 
hases, are associated with mental health issues. That is, mental 
ealth problems are not limited to the active phase of an NTD, 
ut also can be experienced several years after the infection,24 
lthough at a decreasing rate.16 
Of importance is how mental health problems have been rec- 

gnized in the NTD population. As noted previously, about 90% 

f the studies included in the review used mental health screen- 
ng measures such as the PHQ-9 and GAD-7. These measures 
re widely used in the mental health literature, with robust and 
ound psychometric properties in different populations. The main 
aveat, however, relates to the observation that they have not 
een validated in the NTD population. The insight that popula- 
ion characteristics can affect responses to study measures has 
otivated validation studies of screening measures in different 
opulations.34 , 35 Thus, while the relatively high prevalence of de- 
ressive symptoms, anxiety and stress in persons with NTDs could 
eflect the mental health burden in this population, it could also 
e due to the artifact of the screening tools. The SRQ, developed 
y the World Health Organization (WHO), screens for the pres- 
nce of mental disorders in patients contacting primary health- 
are providers.36 Although the 20-item SRQ is reportedly sensi- 
ive to cultural and language differences,16 it has not been vali- 
ated for use in persons with skin NTDs. Each of the SRQ items 
s scored dichotomously: 0 (symptom absent) and 1(symptom 

resent), with higher scores, i.e. > 8, indicating greater mental 
istress.37 However, a cut-off score of 5 was used among the NTD 

opulation,16 while others did not specify the cut-off point used 
o determine general mental health problems.23 , 30 

linical implications of the review 

he review points to the need to provide mental health and psy- 
hosocial services to improve the mental well-being of persons 
uffering from NTDs. Integrating mental healthcare into primary 
nd community care of persons with NTDs is critical to providing 
nd achieving holistic care. The challenge, however, relates to the 
ew professionals and resources for mental health services in set- 
ings primarily affected by NTDs. In recognition of this profound 
ap, the task-sharing/-shifting model proposed by the WHO, is 
ecommended to empower health professionals with no/limited 
ackground in mental health to deliver basic mental health and 
sychosocial support to health service users. This is anchored in 
everal core international agreements and frameworks, such as 
he WHO Roadmap on Neglected Tropical Diseases 2021–2030, 
HO Mental Health Action Plan 2013–2030, WHO Mental Health 
ap Action Programme and WHO QualityRights initiative.38 
ealthcare system strengthening for integrated care requires 
raining and capacity-building programs for health professionals 
n core areas such as screening and provision of basic and cul- 
urally sensitive psychosocial/mental health interventions and re- 
errals. Guidelines containing and providing instructions on using 
ental health resources and tools (e.g. screening tools) would 
trategically support and streamline efforts to provide integrated 
are at the primary and community levels to persons with NTDs. 

ecommendations for future research 
stablishing psychometric equivalence for mental health screen- 
ng measures in NTDs is highly recommended. Individuals with 
TDs have comparatively poor backgrounds that may not only 
xacerbate their mental health challenges, but could exert some 
nfluence on the screening and identification of mental health 
roblems. It is highly recommended that validation studies be 
onducted to determine the psychometric appropriateness of the 
ommonly administered mental health assessment tools. These 
ools are important in the call to health professionals to integrate 
ental healthcare into primary and community care of persons 
ith NTDs under the task-shifting framework.39 A simple screen- 
ng tool that is easy to administer and score would lessen the 
urden of integrated care by reducing the time spent administer- 
ng mental health measures. The low education background of 
ersons with NTDs makes interviewer-administered assessment 
f mental health problems necessary, as opposed to self-reports. 
his observation provides impetus for calls to develop/adapt and 
alidate screening measures with few items, similar to the UK’s 
ational Institute for Health and Care Excellence recommenda- 
ion to improve perinatal mental health.40 
Focussing on depression, anxiety and stress would largely 

treamline and direct clinical care and investigations into men- 
al health issues. For instance, guided by the above findings, clin- 
cians could integrate depression, anxiety and stress screening 
ools into their assessment measures, allowing for a more fo- 
used profiling to inform dedicated mental health service deliv- 
ry. This can be important in low-resource settings or instances 
here health professionals have limited time to address mental 
ealth issues in the NTD population. However, the current litera- 
ure is skewed, depriving the research community and practition- 
rs of knowledge of mental health issues associated with NTDs 
eyond depression, anxiety and stress. There is an urgent need 
o expand the scope of the mental health literature by incorpo- 
ating a wide range of assessment tools to detect subtypes of 
ental health issues in the NTD population. 
An overwhelming number of studies have adopted a cross- 

ectional survey design, providing snapshot data on the men- 
al health situation in NTDs. This has partly affected our under- 
tanding regarding the characteristics and evolution of mental 
ealth issues in NTDs, including the factors influencing changes 
n mental health status across time. Understanding the risks and 
rotec tive fac tors at different points in the NTD trajectory is criti- 
al to designing intervention programming to address the mental 
ealth burden at different time points, while offering enormous 
pportunity for research to interrogate the nature and dynam- 
cs of the risks and protective factors. Methodological designs, in- 
luding a longitudinal design, that enable researchers to investi- 
ate the temporality of behaviours are highly recommended. 
Lastly, the existing research has focused on skin NTDs to the 

pparent neglect of non-skin NTDs. Although non-skin NTDs are 
ot accompanied by observable physical deformities or changes, 
hey have the tendency to induce mental health issues. The 
evere joint and muscle pain associated with dengue fever, the 
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abdominal discomfort that characterizes hookworm infestation
and schistosomiasis-induced blood in the urine could predispose
infected persons to mental health issues. Future research should
focus on people with non-skin NTDs so that they do not suffer
double agony by being excluded from mental health interven-
tion programming, in addition to their near neglect in the global
health agenda. 

Conclusions 
The review found evidence of significant mental health chal-
lenges associated with NTDs. Depression, stress and anxiety were
widely reported among people suffering from NTDs. The risk is re-
portedly high among those with lower educational and income
status and female gender. Thus the review calls for dedicated
and concerted effort to increase our understanding of critical ar-
eas relating to NTDs and mental health, and more importantly,
to institute interventions aimed at delivering mental health ser-
vices as part of the suite of healthcare services available to people
with NTDs. These collective efforts would contribute to the global
effort to manage the burden associated with NTDs. 
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