
The role of digital health in palliative care for
people living with HIV in sub-Saharan Africa:
A systematic review

Christopher Mwase1 , Kennedy Nkhoma2 and Mathew J Allsop1

Abstract

Background: In 2018, 26.6 million people were living with HIV in sub-Saharan Africa. Palliative care services are recom-
mended for people living with HIV at all stages from diagnosis through to end-of-life. However, the provision of palliative
care in sub-Saharan Africa is limited, leading to little or no access for the majority of patients. Digital technologies in sub-
Saharan Africa present an opportunity to improve access to palliative care for people living with HIV in the region. This
review synthesised literature on digital health interventions for palliative care for people living with HIV in sub-Saharan
Africa and assessed their effects on patient outcomes.

Methods: Literature searches were conducted in MEDLINE, Embase, PsycINFO and Global Health. Inclusion and exclusion
criteria were applied. Two independent reviewers conducted study screening, data extraction and quality appraisal. A nar-
rative synthesis was performed to draw together and report findings across heterogeneous studies. Reporting of this review
follows the Preferred Reporting Items for Systematic Review and Meta-Analysis checklist.

Results: Out of 4117 records, 25 studies were included, covering 3592 people living with HIV, across 21 countries. Studies
included three randomised controlled trials, three qualitative, three pre- and post-test, two observational, two case series,
six cross-sectional and six mixed methods studies. Telemedicine was the most reported digital health intervention, with 12
studies demonstrating the effectiveness of digital health interventions.

Conclusion: Emerging evidence suggests digital health interventions can be effective in facilitating patient-provider commu-
nication and health professional decision-making as a part of palliative care for people living with HIV. There is a need for
further development and evaluation of digital health interventions alongside determining optimal approaches to their imple-
mentation as a part of palliative care provision in sub-Saharan Africa.
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Introduction
In 2018, 37.9 million people were living with HIV
(PLWH) globally and 26.6 million (68%) were from
sub-Saharan Africa (SSA).1 Antiretroviral therapy (ART)
has transformed the HIV pandemic into a chronic
disease.2 There is a need for palliative care for PLWH as
it is an integral part of HIV care from diagnosis to end
of life.3 PLWH have a high prevalence of psychological
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and physical symptoms, including worry, anxiety, depres-
sion, diarrhoea, constipation and insomnia.4 When
accessed, palliative care can improve patient outcomes
across multiple domains.5 Palliative care involves the pre-
vention and relief of physical, emotional, social or spiritual
suffering associated with any chronic or life-threatening
illness, is fundamental to health and human dignity and
is a basic human right.6 Palliative care is an essential
service within universal health coverage7; in 2014, a
World Health Assembly Resolution called on national gov-
ernments to carry out actions to develop and strengthen pal-
liative care.8

Despite the need for palliative care and its positive
impact on patient outcomes, coverage in SSA is
greatly below need,9 driven by a multitude of factors
including unavailability, isolated services, limited
funding, lack of inadequate policy and inadequate refer-
ral practices.10 The application of digital health
approaches as health systems strengthening tools has
been highlighted through WHO guidance.11 The applica-
tion of information and communication technologies
systems can be used to deliver one or more digital
health interventions including, for example, systems for
client communication, telemedicine, health management
information and electronic medical records.12 Digital
health technologies can be leveraged through existing
palliative care models in SSA (see Table 1) to improve
access to palliative care by reaching patients in remote
areas,13 providing e-learning to healthcare providers14

and routinely collecting data to inform policy.15 SSA is
the fastest growing consumer market for mobile phone
services with 456 million unique mobile subscribers in
2018 (44% penetration rate) and is estimated to reach
623 million subscribers (50% penetration rate) by
2025.16 Digital innovation in SSA is being driven by
mobile phones.16

The Essential Palliative Care Package for Universal
Health Coverage17 highlights digital health as an approach
to increasing access to palliative care services. A system-
atic review18 of literature up until 2015 found that in SSA,
mobile phones are starting to be used to improve access to
palliative care by enabling patients to communicate with
providers,19–21 to encourage patients to adhere to appoint-
ments22 and for health provider education.23 However, the
evidence underpinning digital health for palliative care in
SSA is still underdeveloped.24 Emerging evidence sug-
gests the potential of digital technologies to support
PLWH with self-management, medication adherence and
facilitating communication with health professionals.25,26

However, to date, there have been no reviews with a
focus on digital health approaches for palliative care
among PLWH in SSA. This review addresses the gap by
synthesising existing literature to date and reporting on
the effectiveness of digital health interventions on
patient outcomes.

Methodology

Objectives

This review addresses two questions: (a) What digital
health interventions are being used to provide palliative
care to PLWH in SSA? (b) What is the effectiveness of
identified digital health interventions on patient outcomes?
A population, intervention, comparator, outcomes and
study (PICOS) framework was used to structure the
review. This included people living with HIV in SSA
(population), digital health (intervention/exposure), usual
care or no comparator (comparison), physical, psycho-
logical, social or spiritual symptoms, a focus on quality of
life, patient satisfaction with palliative care services, and
other patient outcomes relevant to palliative care (out-
comes). This review was conducted according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA).27 A full protocol is registered
in PROSPERO (reference number: CRD42020182695).

Eligibility

Included studies included PLWH, a digital health interven-
tion (defined broadly as the use of information and commu-
nications technology in support of health and health-related

Table 1. Three models of palliative care in SSA.

Models of palliative care in
SSA as reported in
Downing et al. (2015)69 Description of model

Community Healthcare workers deliver
palliative care in the homes of
patients76 or at a selected
location within the community77

and make referrals to the
district level where
appropriate.69 Caregivers also
provide palliative care within
the home of the patient.19

District hospital Palliative care is provided to both
outpatients and in-patients
referred from the community
level for further care or from
specialists for continued
management.78,79

Specialist Palliative care is usually provided
by specialist teams or doctors at
tertiary hospitals who receive
referrals from facilities at lower
or a similar level.78,80

SSA: sub-Saharan Africa.
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fields28) involving palliative care patients and/or providers,
reported patient outcomes and were conducted in SSA.
Studies with or without comparators were also included,
alongside studies where digital health was part of a com-
bined intervention package. Any study design or setting
(e.g. community and hospital) was included. Articles pub-
lished in any language were eligible for inclusion. Studies
were excluded if they had patients with diseases other
than HIV, no digital health intervention, did not report
patient outcomes and were conducted outside SSA.
Studies with digital health interventions used in HIV pre-
vention, testing, ART adherence and viral load monitoring
were excluded except when the intervention was explicitly
used to support palliative care for PLWH. Studies were also
excluded if they did not report primary data.

Search of studies

Search strategies (see Supplementary Material 1) were
developed with guidance from information specialists at
the university of the lead author. Literature searches were
conducted in MEDLINE, Embase, PsycINFO and Global
Health on 22 May 2020 with no limit on publication date.
The search strategies were adapted with relevant Boolean
operators and search characters for each database. A com-
bination of search terms for ‘HIV’, ‘Digital Health’ and
‘sub-Saharan Africa’ was used to capture all digital health
literature in HIV care for the SSA region. Combinations
of MeSH terms and keywords were used to search the data-
bases. EndNote X9 was used to store and manage the refer-
ences exported from the databases alongside identifying
and removing duplicate citations.

Study selection and data collection

Two reviewers (CM and MJA) independently reviewed
titles and abstracts against the inclusion and exclusion cri-
teria. Full-text articles were sought for the included
studies and their content was assessed against the inclusion
and exclusion criteria. Any disagreements between the two
reviewers were resolved through discussion. KN reviewed
the final list of the selected studies. Figure 1 presents the
PRISMA flow diagram27 for this review. A data extraction
form was developed based on the Cochrane Collaboration29

and converted into an Excel spreadsheet. The spreadsheet
was used to extract and store data from the included
studies (see Supplementary Material 2). CM extracted the
data. The data were checked byMJA and KN. AWHO tem-
plate for Classification of Digital Health Interventions
version 1.030 was used to categorise digital health interven-
tions. A Template for Intervention Description and
Replication (TIDieR)31 was used to extract details of each
intervention included in the review (see Supplementary
Material 3).

Risk of bias assessment

The Mixed Methods Appraisal Tool32 was used to assess
the risk of bias for the individual studies (see
Supplementary Material 4). CM appraised the studies and
MJA reviewed the appraisal. Any discrepancies were
resolved through discussion. KN cross-checked the final
appraisal.

Statistical analysis

Due to the heterogeneity of the included studies, a descrip-
tive synthesis33 was used to summarise the included
studies. This was followed by a classification of the
digital health interventions by the WHO taxonomy30 and
descriptions of the interventions according to the TIDieR
checklist.31 A framework for the development of
complex interventions34 was also used to describe the
stages of development of digital health interventions
described in included studies.

Results
In total, 4117 records were identified. After de-duplication,
2207 articles remained. The articles were screened and a
full-text review carried out for 43 articles. Following full-
text review, 25 articles were included in the review.
Included studies used quantitative (n = 22) and qualitative
(n = 3) study approaches (see Figure 1).

Characteristics of included studies

Studies included a total of 3592 PLWH. Sample sizes of the
studies varied from 1035 to 2458.36 Included studies were
conducted in 21 countries: South Africa (n = 5), Kenya
(n = 4), Botswana (n = 3),37–39 Nigeria (n = 3),40–42

Uganda (n = 2),43,44 Gabon (n = 1),35 Ghana (n = 1),45

Lesotho (n = 1),46 Malawi (n = 1), Zimbabwe (n = 1)47

and multiple countries (n = 3).36,48,49 Studies included
three randomised controlled trials (RCTs),41,43,50 three
qualitative studies,47,51,52 three pre- and post-test
studies,42,44,53 two observational studies,49,54 two case
series,35,36 six cross-sectional studies37–39,48,55,56 and six
mixed method studies.40,45,46,57–59 Most studies were pub-
lished in 2019 (n = 6),48,49,53–55,57 followed by 2018 (n
= 4),36,40,56,59 2015 (n = 4)41,44,50,51 and 2017 (n =
3).45,46,52 Table 2 summarises the characteristics of the
included studies, and Table 3 provides further details of
study characteristics. All data extracted from the studies
are available in Supplementary Material 2.

Appraisal of included studies

Using the MMAT tool (see Supplementary Material 4),
studies were grouped as qualitative (n = 3),47,51,52 RCTs
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(n = 3),41,43,50 quantitative non-randomised (n = 8),37,39,42,
44,53–56 quantitative descriptive (n = 5)35,36,38,48,49 and
mixed methods (n = 6).40,45,46,57–59 Most studies met four
to five criteria for their study design. Only three
studies36,41,56 met three or fewer criteria.36,41,56

Identification and description of the studies

WHO classification of digital health interventions. There were
13 studies40–48,51, 53, 57, 58 with digital health interven-
tions targeted at clients as primary users and 12
studies35–39,49,50,52,54–56,59 with interventions targeted at
healthcare providers as primary users. There were no
digital health interventions targeted at health system

managers or data services. For digital health interventions
targeted at clients, targeted client communication41,42,46,48

and client-to-client communication40,53,57,58 were the most
common ways clients accessed palliative care. Using the
WHO classification, the digital health interventions used
to provide palliative care to PLWH in SSA were categorised
into 9 categories: targeted client communication,41,42,46,48

client to client communication,40,53,57,58 personal health
tracking,43,44,47 citizen-based reporting,45 on-demand infor-
mation services to clients,51 health care provider decision
support,50,56,59 telemedicine,35–39,49,54 referral coordination,
and laboratory and diagnostics imaging management.55

Across all approaches, telemedicine was the most commonly
reported in the included studies35–39,49,54 (see Table 4).

Figure 1. PRISMA flow chart for the systematic review.
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Description of digital health interventions aligned with the
TIDieR checklist. Summarised TIDieR descriptions of the
digital health interventions are provided alongside align-
ment with WHO classification in Table 4. Detailed descrip-
tions are provided in Supplementary Material 3.

Stage of digital health intervention development. There were
four studies44,48,51,52 at the development stage. The second
largest number of studies (n = 10)35,36,38,40,44,46,47,51,58,59

were at the feasibility and piloting stage. The largest
number of studies (n = 12)37,39,41–43,49,50,53–57 were at the

Table 2. Summary of study characteristics.

Number of
studies (%) Study designs

Range of
sample
size

Number of
PLWH (%)

All studies 25 (100%) 3592 (100%)

Country of
origin

Botswana 3 (12%) Cross-sectional 75–99 175 (4.9%)

Gabon 1 (4%) Case series 10 10 (0.3%)

Ghana 1 (4%) Mixed methods 50a 22b (0.6%)

Kenya 4 (16%) Qualitative, pre- and
post-test, cross-sectional
and mixed methods

45–263 417 (11.6%)

Lesotho 1 (4%) Mixed methods 835 633c (17.6%)

Malawi 1 (4%) Observational 194 183d (5.1%)

Nigeria 3 (12%) Pre- and post-test, RCT and
mixed methods

19–132 192 (5.3%)

South Africa 5 (20%) RCT, cross-sectional, mixed
methods and qualitative

37–129 377 (10.5%)

Uganda 2 (8%) RCT and pre- and post-test 33–60 60e (1.7%)

Zimbabwe 1 (4%) Qualitative 12 12 (0.3%)

Multicountry (Côte d’Ivoire, Burkina Faso,
Togo)

1 (4%) Cross-sectional 1131 1131 (31.5%)

Multicountry (Mozambique, Burundi,
Swaziland, Togo, Central African
Republic, Guinea Conakry, Democratic
Republic of the Congo, Nigeria, Malawi,
Tanzania, Cameroon, Kenya)

1 (4%) Case series 2458 134f (3.7%)

Multicountry (South Africa, Malawi, Uganda,
Zimbabwe)

1 (4%) Observational 615 246g (6.8%)

PLHIV: people living with HIV.
aThe number of key informants who were also participants in the study is not reported.
bOnly 22 were PLHIV. The study also had 21 men who have sex with men (MSM) and 14 sex workers.
cExcludes 202 treatment supporters.
dExcludes 11 medical personnel.
eThe first study had 60 participants, and 33 participants of the second study were drawn from the first study.
f2458 teleconsultations were done, and only 5.5% (N = 134) were for neurological issues, which was the focus of the study.
gThe study had 615 participants. Only 246 were HIV-infected children.
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er

pr
el
im
in
ar
y

ev
id
en
ce

fo
r
th
e
ef
fi
ca
cy

of

co
m
pu

te
ri
se
d
co
gn
iti
ve

re
ha
bi
lit
at
io
n
th
er
ap
y

(C
CR

T)
w
ith

A
fr
ic
an

ch
ild
re
n
in
a
lo
w
-r
es
ou
rc
e

se
tti
ng
,
as

a

pr
oo
f-
of
-c
on
ce
pt

fo
r
th
e

po
te
nt
ia
l
of

su
ch

an

in
te
rv
en
tio
n
fo
r

H
IV
-a
ffe
ct
ed

ch
ild
re
n

gl
ob
al
ly
.

R
an
do
m
is
ed

co
nt
ro
lle
d
tr
ia
l,

qu
an
tit
at
iv
e,

as
se
ss
ed

th
e

ef
fi
ca
cy

of
th
e

di
gi
ta
l
he
al
th

in
te
rv
en
tio
n

M
ea
n
ag
e
of

9.
36

ye
ar
s
in

co
nt
ro
l

gr
ou
p
an
d

10
.3
4
ye
ar
s
in

in
te
rv
en
tio
n

gr
ou
p

15
(5
3.
6%

)
fe
m
al
es

in
co
nt
ro
l

gr
ou
p
an
d
21

(6
5.
6%

)
in

in
te
rv
en
tio
n

gr
ou
p

H
ig
hl
y
si
gn
ifi
ca
nt

di
ffe
re
nc
es

on
bo
th

m
az
e
le
ar
ni
ng

(m
ea
n
di
ffe
re
nc
e
=

-0
.0
7,
SE

=
0.
02
,
p
=

.0
01
)
an
d

ca
rd

de
te
ct
io
n
sp
ee
d
(m

ea
n

di
ffe
re
nc
e
=

0.
07
,
SE

=
0.
02
,
p
=

.0
1)
.

Fo
r
th
e
ad
ju
st
ed

in
te
rv
en
tio
n

ef
fe
ct
s,
hi
gh
ly
si
gn
ifi
ca
nt

in
te
rv
en
tio
n
ef
fe
ct
s
ar
e
fo
un

d
fo
r

m
az
e
le
ar
ni
ng

(g
ro
up

ef
fe
ct
=

-0
.0
6,
SE

=
0.
02
,p

<
.0
01
)
an
d
ca
rd

de
te
ct
io
n
sp
ee
d
(g
ro
up

ef
fe
ct
=

0.
06
,
SE

=
0.
02
,
p
=

.0
2)
.

CC
R
T
w
as

fe
as
ib
le
w
ith

th
e
st
ud

y

po
pu

la
tio
n
an
d
im
pr
ov
ed

m
az
e
le
ar
ni
ng

an
d
at
te
nt
io
n

on
a
de
te
ct
io
n
ta
sk
.

4
D
ul
li,

20
18

A
n
on
lin
e
su
pp

or
t
gr
ou
p

in
te
rv
en
tio
n
fo
r

ad
ol
es
ce
nt
s
liv
in
g
w
ith

H
IV

(A
LH
IV
)
in

N
ig
er
ia
:

A
pr
e-
po
st
-t
es
t
st
ud

y

H
IV
-p
os
iti
ve

ad
ol
es
ce
nt
s

at
te
nd

in
g
cl
in
ic
s

(n
=

41
)

Cl
in
ic
an
d

co
m
m
un

ity

N
ig
er
ia

To
de
ve
lo
p
an
d
te
st
th
e

fe
as
ib
ili
ty
an
d

ac
ce
pt
ab
ili
ty
of

a

st
ru
ct
ur
ed

su
pp

or
t
gr
ou
p

in
te
rv
en
tio
n—

SM
A
R
T

(S
oc
ia
l
M
ed
ia

to
pr
om

ot
e

A
dh

er
en
ce

an
d
R
et
en
tio
n

in
Tr
ea
tm

en
t)
Co
nn

ec
tio
ns

—
w
hi
ch

is
de
liv
er
ed

th
ro
ug
h
a
so
ci
al

m
ed
ia

M
ix
ed
-m

et
ho
ds
,

qu
an
tit
at
iv
e,

ne
ith
er

as
se
ss
ed

ef
fi
ca
cy

no
r

ef
fe
ct
iv
en
es
s
of

th
e
di
gi
ta
lh
ea
lth

in
te
rv
en
tio
n

M
ed
ia
n
ag
e
w
as

17

ye
ar
s

22
(5
3%

)
w
er
e

fe
m
al
e

M
os
t
pa
rt
ic
ip
an
ts
w
ho

co
m
pl
et
ed

th
e

en
dp

oi
nt

qu
es
tio
nn

ai
re

(3
4
of

35
)

pa
rt
ic
ip
at
ed

in
th
e
in
te
rv
en
tio
n

se
ss
io
ns
.

Ju
st
ov
er

ha
lf
of

th
e
16

in
-d
ep
th

in
te
rv
ie
w
re
sp
on
de
nt
s
m
en
tio
ne
d

oc
ca
si
on
al
pr
ob
le
m
s
w
ith

ch
ar
gi
ng

th
ei
r
ph

on
e
or

ru
nn

in
g
ou
t
of
da
ta
.

A
bo
ut

on
e-
th
ir
d
of

ID
I
re
sp
on
de
nt
s

Th
is
fe
as
ib
ili
ty
st
ud

y

de
m
on
st
ra
te
d
th
at
an

on
lin
e

su
pp

or
t
gr
ou
p
in
te
rv
en
tio
n

w
as

bo
th

fe
as
ib
le
an
d

ac
ce
pt
ab
le
am

on
g
A
LH
IV
s
in

so
ut
he
rn

N
ig
er
ia
.

(c
on
tin
ue
d)
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Ta
bl
e
3.

Co
nt
in
ue
d.

N
o.

in

Ta
bl
e
3

Fi
rs
ta
ut
ho
r
an
d
ye
ar

R
ep
or
t
tit
le

Po
pu

la
tio
n
de
sc
ri
pt
io
n

(w
he
re

th
e
pa
rt
ic
ip
an
ts
ar
e

dr
aw

n)
Se
tti
ng

of
st
ud

y
Co
un

tr
y

A
im

of
st
ud

y
St
ud

y
de
si
gn

M
ea
n/
m
ed
ia
n
ag
e

G
en
de
r

R
es
ul
ts

Co
nc
lu
si
on
s

pl
at
fo
rm

to
im
pr
ov
e

re
te
nt
io
n
in

H
IV

he
al
th

se
rv
ic
es

an
d
A
R
T

ad
he
re
nc
e
am

on
g
A
LH
IV
s

ag
ed

15
–
19

ye
ar
s
in

pe
ri
-u
rb
an

so
ut
he
rn

N
ig
er
ia
.

m
en
tio
ne
d
is
su
es

w
ith

ce
llu
la
r

ne
tw
or
ks
.

5
G
io
rd
an
i,
20
15

D
es
ig
ni
ng

an
d
ev
al
ua
tin
g

br
ai
n
po
w
er
ed

ga
m
es

(B
PG

)
fo
r
co
gn
iti
ve

tr
ai
ni
ng

an
d

re
ha
bi
lit
at
io
n
in

at
-r
is
k

A
fr
ic
an

ch
ild
re
n

Co
nt
ro
ls
fr
om

B
oi
vi
n,

20
10

(n
=

33
)

Cl
in
ic
an
d

co
m
m
un

ity

U
ga
nd

a
To

de
ve
lo
p
a
co
m
pu

te
r-
ba
se
d

tr
ai
ni
ng

pl
at
fo
rm

,
B
PG

,

su
ita
bl
e
fo
r
us
e
w
ith

ch
ild
re
n
w
ith
in

a
ru
ra
l,

su
b-
Sa
ha
ra
n
A
fr
ic
a
se
tti
ng

an
d
th
en

co
m
pl
et
e
an

in
iti
al

fi
el
d
tr
ia
l
w
ith

th
at

pr
og
ra
m
.

Pr
e-
an
d
po
st
-t
es
t,

qu
an
tit
at
iv
e,

as
se
ss
ed

ef
fe
ct
iv
en
es
s
of

th
e
di
gi
ta
lh
ea
lth

in
te
rv
en
tio
n

M
ea
n
ag
e
w
as

8.
55

ye
ar
s

20
(6
1%

)
w
er
e

fe
m
al
e

R
es
ul
ts
co
m
pa
ri
ng

th
e
‘c
on
tr
ol

pe
ri
od
’

ag
ai
ns
t
po
st
-B
PG

sh
ow

th
at

th
er
e

w
as

a
la
rg
e
ef
fe
ct
si
ze

(1
.0
9)
fo
r
th
e

Co
gS
ta
te

G
ro
to
n
M
az
e
Le
ar
ni
ng

Te
st
Le
ar
ni
ng

Sc
or
e
(c
or
re
ct
m
ov
es

pe
r
se
co
nd

)
(p
<
.0
1)
.

Th
er
e
w
er
e
al
so

la
rg
e
ef
fe
ct
si
ze
s

(1
.2
9)

fo
r
Co
gS
ta
te

G
ro
to
n
M
az
e

Le
ar
ni
ng

Te
st
Ch
as
e
Sc
or
e
(c
or
re
ct

m
ov
es

pe
r
se
co
nd

)
(p
<
.0
1)

an
d

(0
.7
9)

fo
r
te
st
of

va
ri
ab
le
s
of

at
te
nt
io
n
(T
O
VA

)
re
sp
on
se

tim
e

(m
s)
(p
<
.0
1)
.

R
es
ul
ts
of

th
is
st
ud

y

de
m
on
st
ra
te

th
at

it
is

po
ss
ib
le

to
cr
ea
te

a

co
m
pu

te
ri
se
d,

ga
m
e-
ba
se
d

tr
ai
ni
ng

pl
at
fo
rm

th
at

is

ap
pr
op
ri
at
e
fo
r
ch
ild
re
n
in

su
b-
Sa
ha
ra
n
A
fr
ic
a
re
gi
on
s

th
at

ar
e
ru
ra
l
an
d
po
or

in

re
so
ur
ce
s
an
d
ex
pe
ri
en
ce

w
ith

W
es
te
rn
-b
as
ed

m
at
er
ia
ls
.

6
G
ra
ha
m
,
20
15

D
ev
el
op
m
en
t
an
d
pi
lo
t

te
st
in
g
of

an

in
te
rv
en
tio
n
to

pr
om

ot
e
ca
re

en
ga
ge
m
en
t
an
d

ad
he
re
nc
e
am

on
g

H
IV
-p
os
iti
ve

Ke
ny
an

M
SM

A
R
T
ex
pe
ri
en
ce
d
(n

=
20
)

an
d
A
R
T
na
ïv
e
m
en

w
ho

ha
ve

se
x
w
ith

m
en

(M
SM

)
(n

=
20
)

Lo
ca
l
pr
ov
id
er
s
se
rv
in
g

M
SM

cl
ie
nt
s
(n

=
29
)

Cl
in
ic
an
d

co
m
m
un

ity

Ke
ny
a

To
de
si
gn

a
ta
rg
et
ed
,c
ul
tu
ra
lly

ap
pr
op
ri
at
e
in
te
rv
en
tio
n

to
pr
om

ot
e
m
en
’s
ca
re

en
ga
ge
m
en
t
an
d
A
R
T

ad
he
re
nc
e,

an
d
to

de
sc
ri
be

th
e
sa
fe
ty
,

fe
as
ib
ili
ty
,
an
d

ac
ce
pt
ab
ili
ty
of

th
is

in
te
rv
en
tio
n
ba
se
d
up

on
a

sm
al
l
pi
lo
t
st
ud

y.

Q
ua
lit
at
iv
e,

ne
ith
er

as
se
ss
ed

ef
fi
ca
cy

no
r
ef
fe
ct
iv
en
es
s

of
th
e
di
gi
ta
l

he
al
th

in
te
rv
en
tio
n

In
te
rv
en
tio
n

de
ve
lo
pm

en
t:

M
ed
ia
n
ag
e
of

pr
ov
id
er
s
w
as

36
(2
8–
59
)

ye
ar
s

M
ed
ia
n
ag
e
of

M
SM

w
as

31

(1
9–
51
)
ye
ar
s

In
te
rv
en
tio
n

pi
lo
t:
M
SM

ag
e

ra
ng
e
w
as

24
–

42
ye
ar
s

14
(4
8.
3%

)
of

th
e

pr
ov
id
er
s

as
ke
d
ab
ou
t

in
te
rv
en
tio
n

de
ve
lo
pm

en
t

w
er
e
m
al
e

Se
ve
ra
l
M
SM

w
er
e
in
tr
ig
ue
d
by

In
te
rn
et
-b
as
ed

he
al
th

pr
om

ot
io
n,

po
in
tin
g
ou
t
th
e
ap
pe
al

of

m
ai
nt
ai
ni
ng

an
on
ym

ity
.
H
ow

ev
er
,

be
ca
us
e
In
te
rn
et

ac
ce
ss

is

un
co
m
m
on
,t
ra
in
in
g
an
d
im
pr
ov
ed

ac
ce
ss

w
ou
ld

be
ne
ed
ed

to
m
ak
e

th
is
ap
pr
oa
ch

fe
as
ib
le
.

O
fM

SM
as
ke
d
ab
ou
tf
ea
si
bi
lit
y
of
a

te
le
ph

on
e
ho
tli
ne
,s
ev
er
al
fa
vo
ur
ed

th
e
id
ea

bu
t
vo
ic
ed

re
se
rv
at
io
ns

ab
ou
t
po
te
nt
ia
l
m
is
us
e.

A
fe
w

re
sp
on
de
nt
s
th
ou
gh
t
th
at

ed
uc
at
io
n
ab
ou
t
th
e
ho
tli
ne
’s

pu
rp
os
e
an
d
st
af
f
w
ou
ld

be

ne
ed
ed
,
in

or
de
r
to

as
su
re

m
en

of

co
nfi

de
nt
ia
lit
y.

Pr
ov
id
er
s
su
gg
es
te
d
th
at

in

ad
di
tio
n
to

si
te
s
ta
ilo
re
d
to

M
SM

pa
tie
nt
ne
ed
s,
th
er
e
sh
ou
ld
be

si
te
s

to
pr
ov
id
e
in
fo
rm

at
io
n
an
d
ot
he
r

se
rv
ic
es

to
m
en
’s
fa
m
ily

an
d

fr
ie
nd

s,
‘‘
w
ho

ne
ed

to
be

ab
le

to

liv
e
w
ith

th
em

an
d
su
pp

or
t
th
em

,

an
d
th
e
fi
rs
t
st
ep

is
in

un
de
rs
ta
nd

in
g
th
em

’.’

A
n
ad
he
re
nc
e
in
te
rv
en
tio
n

ta
rg
et
in
g
H
IV
-p
os
iti
ve

M
SM

liv
in
g
in

an
A
fr
ic
an

se
tti
ng

w
as

de
ve
lo
pe
d
an
d
it
w
as

la
te
r
us
ed

in
an

R
CT
.

7
H
ac
ki
ng
,
20
19

Pe
er

m
en
to
rs
hi
p
vi
a
m
ob
ile

ph
on
es

fo
r
ne
w
ly

di
ag
no
se
d
H
IV
-p
os
iti
ve

N
ew

ly
di
ag
no
se
d
H
IV

po
si
tiv
e
yo
ut
h
at

A
R
T

cl
in
ic
s
(n

=
11
0)

Cl
in
ic

So
ut
h
A
fr
ic
a

To
de
te
rm

in
e
if
pe
er
-t
o-
pe
er

m
en
to
rs
hi
p,

sp
ec
ifi
ca
lly

be
tw
ee
n
ne
w
ly
di
ag
no
se
d

M
ix
ed

m
et
ho
ds
,

qu
an
tit
at
iv
e,

as
se
ss
ed

In
te
rv
en
tio
n
gr
ou
p

m
ed
ia
n
ag
e:

20

ye
ar
s
5
m
on
th
s

In
te
rv
en
tio
n
gr
ou
p:

38
(9
5%

)
w
er
e

fe
m
al
e

M
en
te
es

ha
d
in
cr
ea
se
d
an
tir
et
ro
vi
ra
l

in
iti
at
io
n
(2
8/
35
,
80
%

vs
30
/7
0,

42
%

in
m
at
ch
ed

co
nt
ro
ls
)
an
d
vi
ra
l

A
pe
er
-t
o-
pe
er

na
vi
ga
to
r

pr
og
ra
m

fo
r
ne
w
ly

di
ag
no
se
d
H
IV
-p
os
iti
ve

(c
on
tin
ue
d)
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Ta
bl
e
3.

Co
nt
in
ue
d.

N
o.

in

Ta
bl
e
3

Fi
rs
ta
ut
ho
r
an
d
ye
ar

R
ep
or
t
tit
le

Po
pu

la
tio
n
de
sc
ri
pt
io
n

(w
he
re

th
e
pa
rt
ic
ip
an
ts
ar
e

dr
aw

n)
Se
tti
ng

of
st
ud

y
Co
un

tr
y

A
im

of
st
ud

y
St
ud

y
de
si
gn

M
ea
n/
m
ed
ia
n
ag
e

G
en
de
r

R
es
ul
ts

Co
nc
lu
si
on
s

yo
ut
hs

in
cl
in
ic
ca
re

in

Kh
ay
el
its
ha
,
So
ut
h

A
fr
ic
a:

M
ix
ed

m
et
ho
ds

st
ud

y

St
ab
le
yo
ut
h
in

H
IV

ca
re

(n
=

19
)

H
IV
-p
os
iti
ve

yo
ut
hs

an
d

H
IV
-p
os
iti
ve

yo
ut
hs

st
ab
le

in
ca
re
,c
ou
ld

be

su
cc
es
sf
ul
ly
im
pl
em

en
te
d

us
in
g
m
ob
ile

ph
on
es

as

th
e
pr
im
ar
y
m
ea
ns

of

co
m
m
un

ic
at
io
n.

ef
fe
ct
iv
en
es
s
of

th
e
di
gi
ta
lh
ea
lth

in
te
rv
en
tio
n

co
nt
ro
l
gr
ou
p

m
ed
ia
n
ag
e:

22

ye
ar
s
7
m
on
th
s

Co
nt
ro
l
gr
ou
p:

64
(9
1%

)
w
er
e

fe
m
al
e

lo
ad

co
m
pl
et
io
n
(2
8/
35
,8
0%

vs
32
/

70
,
45
%
).

N
o
di
ffe
re
nc
es

w
er
e
fo
un

d
in

vi
ra
l

lo
ad

su
pp

re
ss
io
n.

N
o
di
ffe
re
nc
es

w
er
e
fo
un

d
in

re
te
nt
io
n
in

ca
re

(R
IC
)
at

6
or

12

m
on
th
s.

yo
ut
hs
,c
on
du

ct
ed

vi
a

m
ob
ile

ph
on
e,

m
ig
ht

ha
ve

in
cr
ea
se
d
lin
ka
ge

to
A
R
T

ca
re

bu
t
ha
d
no

im
pa
ct
on

re
te
nt
io
n
in

ca
re
.

8
H
ee
rd
en
,
20
17

Pe
rc
ei
ve
d
m
H
ea
lth

ba
rr
ie
rs

an
d
be
ne
fi
ts
fo
r

ho
m
e-
ba
se
d
H
IV

te
st
in
g
an
d
co
un

se
lli
ng

an
d
ot
he
r
ca
re
:

Q
ua
lit
at
iv
e
fi
nd

in
gs

fr
om

he
al
th

of
fi
ci
al
s,

co
m
m
un

ity
he
al
th

w
or
ke
rs
,
an
d
pe
rs
on
s

liv
in
g
w
ith

H
IV
in
So
ut
h

A
fr
ic
a

H
om

e-
ba
se
d
H
IV

te
st
in
g
an
d

co
un

se
lli
ng

(H
TC
)
fi
el
d

st
af
f
(n

=
10
)

Co
m
m
un

ity
he
al
th

w
or
ke
rs
(C
H
W
s)
(n

=
12
)

Pe
rs
on
s
liv
in
g
w
ith

H
IV

(P
LH
)
(n

=
10
)

Ke
y
in
fo
rm

an
ts
(K
I)
:

fa
m
ili
ar

w
ith

el
ec
tr
on
ic

pa
tie
nt

tr
ac
ki
ng

sy
st
em

s

(n
=

5)

R
es
ea
rc
h
of
fi
ce
s

an
d
ke
y

in
fo
rm

an
t

pl
ac
es

of

w
or
k

So
ut
h
A
fr
ic
a

To
in
fo
rm

th
e
de
ve
lo
pm

en
to
fa

m
ob
ile

pl
at
fo
rm

to
be

in
te
gr
at
ed

in
to

a

ho
m
e-
ba
se
d
H
TC

pr
og
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ss
oc
ia
te
d

ex
tr
ap
ul
m
on
ar
y

tu
be
rc
ul
os
is
in

re
m
ot
e

ar
ea
s

ge
ne
ra
l
ho
sp
ita
l
in

La
m
ba
ré
né
,
G
ab
on

(n
=

10
)

H
IV
-a
ss
oc
ia
te
d
EP
TB
,
an
d

po
te
nt
ia
lly

fo
r
ot
he
r

(i
nt
ra
-a
bd

om
in
al
)

pa
th
ol
og
ie
s.

ef
fi
ca
cy

no
r

ef
fe
ct
iv
en
es
s
of

th
e
di
gi
ta
lh
ea
lth

in
te
rv
en
tio
n

di
ag
no
se
d
w
ith

TB
th
ro
ug
h
sp
ut
um

m
ic
ro
sc
op
y.
In

th
e
ot
he
r
3
ca
se
s

sp
ut
um

m
ic
ro
sc
op
y
an
d
ch
es
tx
-r
ay

w
er
e
ne
ga
tiv
e.

Th
e
6
ne
ga
tiv
e

pa
tie
nt
s
di
d
no
t
de
ve
lo
p
an
y

un
m
as
ki
ng

TB
.

w
or
k-
up

fo
r
H
IV
-a
ss
oc
ia
te
d

EP
TB
,
an
d
po
te
nt
ia
lly

fo
r

ot
he
r
(i
nt
ra
-a
bd

om
in
al
)

pa
th
ol
og
ie
s.

14
Jo
hn

,
20
16

En
ha
nc
in
g
se
lf-
ca
re
,

ad
ju
st
m
en
t
an
d

en
ga
ge
m
en
t
th
ro
ug
h

m
ob
ile

ph
on
es

in
yo
ut
h

w
ith

H
IV

N
on
-d
is
cl
os
ed

ad
ol
es
ce
nt
s

an
d
yo
un

g
ad
ul
ts
(1
5–
29

ye
ar
s)
liv
in
g
w
ith

H
IV

in

Ca
la
ba
r,
So
ut
h-
So
ut
h

re
gi
on

of
N
ig
er
ia

(n
=

19
)

Co
m
m
un

ity
N
ig
er
ia

Ev
al
ua
tin
g
th
e
ef
fe
ct
iv
en
es
s
of

m
ob
ile

ph
on
es

in

en
ha
nc
in
g
se
lf-
ca
re
,

ad
ju
st
m
en
t
an
d

en
ga
ge
m
en
t
in

no
n-
di
sc
lo
se
d
yo
ut
h
liv
in
g

w
ith

H
IV

in
N
ig
er
ia
.

Pr
e-

an
d
po
st
-t
es
t,

qu
an
tit
at
iv
e,

as
se
ss
ed

ef
fe
ct
iv
en
es
s
of

th
e
di
gi
ta
lh
ea
lth

in
te
rv
en
tio
n

Th
e
ag
e
ra
ng
e
w
as

15
–
29

ye
ar
s

12
(6
2.
3%

)
w
er
e

m
al
e

M
ea
n
sc
or
es

on
se
lf-
ca
re

ca
pa
ci
ty

ch
an
ge
d
fr
om

21
.6

(p
re
-t
es
t)
to

45
.8

(p
<
.0
01

at
po
st
-t
es
t
1)

an
d

51
.5

(p
=

.0
2
at

po
st
-t
es
t
2)
.

Ps
yc
ho
lo
gi
ca
l
ad
ju
st
m
en
t
sc
or
es

in
cr
ea
se
d
fr
om

25
.6
to

58
.9

(p
<

.0
01

at
po
st
-t
es
t
1)

an
d
10
3.
3
(p
<

.0
01

at
po
st
-t
es
t2
),
es
pe
ci
al
ly
in
th
e

m
ai
nt
en
an
ce

of
a
se
ns
e
of

se
lf-
w
or
th
.

M
ob
ile

ph
on
es

en
ha
nc
e

se
lf-
ca
re

an
d
ps
yc
ho
lo
gi
ca
l

ad
ju
st
m
en
t
an
d
fa
ci
lit
at
e

en
ga
ge
m
en
t
in

no
n-
di
sc
lo
se
d
yo
ut
h
liv
in
g

w
ith

H
IV
.

15
Ka
m
in
sk
i,
20
19

Cl
in
ic
al

st
ag
e
of

ac
qu

ir
ed

im
m
un

od
efi
ci
en
cy

sy
nd

ro
m
e
in

H
IV
-p
os
iti
ve

pa
tie
nt
s

im
pa
ct
s
th
e
qu

al
ity

of

th
e
to
uc
h

el
ec
tr
oc
ar
di
og
ra
m

(E
CG

)
re
co
rd
in
gs

Pa
tie
nt
s
w
ith

di
ffe
re
nt

cl
in
ic
al

st
ag
es

of

es
ta
bl
is
he
d
H
IV

in
fe
ct
io
n

at
tw
o
ou
tp
at
ie
nt

cl
in
ic
s

in
Ke
ny
a.

(n
=

26
3)

O
ut
pa
tie
nt

cl
in
ic

Ke
ny
a

To
in
ve
st
ig
at
e
th
e
qu

al
ity

of
th
e

EC
G
si
gn
al

ac
qu

ir
ed

by
a

to
uc
h
EC
G
de
vi
ce

(K
ar
di
a)

in
pa
tie
nt
s
w
ith

di
ffe
re
nt

cl
in
ic
al

st
ag
es

of

es
ta
bl
is
he
d
H
IV

in
fe
ct
io
n

Cr
os
s-
se
ct
io
na
l

(p
ro
sp
ec
tiv
e)
,

qu
an
tit
at
iv
e

as
se
ss
ed

ef
fe
ct
iv
en
es
s
of

th
e
di
gi
ta
lh
ea
lth

in
te
rv
en
tio
n

M
ed
ia
n
ag
e
w
as

46

(3
9–
53
)
ye
ar
s

20
3
(7
7%

)
w
er
e

fe
m
al
e

Th
er
e
w
as

a
si
gn
ifi
ca
nt

cl
in
ic
al

di
ffe
re
nc
e
be
tw
ee
n
pa
tie
nt
s
w
ith

re
ad
ab
le
an
d
un

re
ad
ab
le

EC
G

ba
se
d
on

cl
in
ic
al

st
ag
in
g
of

H
IV

in
fe
ct
io
n
(p
<
0.
00
01
)

Th
e
un

iv
ar
ia
te

lo
gi
st
ic
s
re
gr
es
si
on

sh
ow

ed
th
at

an
in
cr
ea
se

of
th
e

W
or
ld

H
ea
lth

O
rg
an
is
at
io
n
A
ID
S

Cl
in
ic
al

St
ag
in
g
(W

A
CS
)
sc
or
e
by

1

w
as

as
so
ci
at
ed

w
ith

a
si
gn
ifi
ca
nt
ly

hi
gh
er

ri
sk

fo
r
ac
qu

ir
in
g
an

un
re
ad
ab
le

EC
G
by

Ka
rd
ia

de
vi
ce

bo
th

in
th
e
an
al
ys
is
un

ad
ju
st
ed

(O
R
:
1.
96
;
95
%

CI
:
1.
46
–
2.
62
;
p
<

.0
00
1)
an
d
ad
ju
st
ed

(O
R
:1
.8
7;
95
%

CI
:
1.
38
–
2.
53
;
p
<
0.
00
01
)
to

pa
tie
nt
’s
’
ag
e,

se
x,
bo
dy

m
as
s

in
de
x
an
d
tim

e
si
nc
e
H
IV
di
ag
no
si
s.

Pr
el
im
in
ar
y
re
su
lts

of
th
is
st
ud

y

w
ill
se
rv
e
as

a
st
ar
tin
g
po
in
t

to
a
co
m
pr
eh
en
si
ve

pr
os
pe
ct
iv
e
EC
G
st
ud

y
of
th
e

H
IV

pa
tie
nt
s.

16
Le
on
e,

20
18

Te
le
-n
eu
ro
lo
gy

in

su
b-
Sa
ha
ra
n
A
fr
ic
a:

Ex
pe
ri
en
ce

fr
om

a

lo
ng
-l
as
tin
g
H
IV
/A
ID
S

he
al
th

pr
og
ra
m

(D
R
EA

M
)

H
IV
-p
os
iti
ve

an
d

H
IV
-n
eg
at
iv
e
pa
tie
nt
s

at
te
nd

in
g
di
se
as
e
re
lie
f

th
ro
ug
h
ex
ce
lle
nt

an
d

ad
va
nc
ed

m
ea
ns

(D
R
EA

M
)
ce
nt
re
s
in

su
b-
Sa
ha
ra
n
A
fr
ic
a

(n
=

24
58
)

H
ea
lth

ce
nt
re
s

M
oz
am

bi
qu

e,

B
ur
un

di
,

Sw
az
ila
nd

,

To
go
,
Ce
nt
ra
l

A
fr
ic
an

R
ep
ub

lic
,

G
ui
ne
a

Co
na
kr
y,

D
em

oc
ra
tic

R
ep
ub

lic
of

th
e

Co
ng
o,

N
ig
er
ia
,

M
al
aw

i,

Ta
nz
an
ia
,

Ca
m
er
oo
n,

Ke
ny
a

To
re
po
rt
on

th
e
pr
el
im
in
ar
y

re
su
lts

of
a
te
le
-n
eu
ro
lo
gy

sy
st
em

in
SS
A
w
ho

to
ok

ad
va
nt
ag
e
of

lo
ca
l

he
al
th
-w

or
ke
rs

ed
uc
at
io
n

pr
og
ra
m

in
ne
ur
ol
og
y
an
d

a
lo
ng
-l
as
tin
g
re
la
tio
ns
hi
p

w
ith

th
e
ex
te
rn
al
ad
vi
se
rs
.

Ca
se

se
ri
es
,

qu
an
tit
at
iv
e,

ne
ith
er

as
se
ss
ed

ef
fi
ca
cy

no
r

ef
fe
ct
iv
en
es
s
of

th
e
di
gi
ta
lh
ea
lth

in
te
rv
en
tio
n

M
ea
n
ag
e
w
as

22
.8

(2
5–
66
)
ye
ar
s

61
%

of
th
e

ne
ur
ol
og
ic
al

pa
tie
nt
s
w
er
e

fe
m
al
e

M
os
t
fr
eq
ue
nt

ne
ur
ol
og
ic
al

di
ag
no
se
s

ra
ng
ed

fr
om

pa
in

(∼
2%

)
to

ep
ile
ps
ia

(∼
15
%
)

In
72
%

of
th
e
ca
se
s
th
e
sa
m
e

qu
es
tio
n
fo
r
th
e
ne
ur
ol
og
is
t
w
as

al
so

fo
r
at

le
as
t
an
ot
he
r
sp
ec
ia
lis
t,

th
at

is
,t
he

sa
m
e
qu

es
tio
n
to

m
or
e

th
an

on
e
sp
ec
ia
lis
t:
ca
rd
io
lo
gy

(2
0%

),
ra
di
ol
og
y
(1
8.
3%

),

pa
ed
ia
tr
y
(1
6.
7%

),
in
te
rn
al

m
ed
ic
in
e
(1
5%

),
or
th
op
ae
di
c

(1
0%

),
in
fe
ct
iv
ol
og
y
(1
0%

),

an
gi
ol
og
y
(1
0%

).

Th
es
e
pr
el
im
in
ar
y
fi
nd

in
gs

sh
ow

th
at

in
a
se
tti
ng

w
he
re

he
al
th

ca
re

pe
rs
on
ne
l

re
ce
iv
e
sp
ec
ifi
c
ed
uc
at
io
n

an
d
tr
ai
ni
ng
,t
el
e-
ne
ur
ol
og
y

ha
s
th
e
po
te
nt
ia
l
to

be
co
m
e

a
po
w
er
fu
l
to
ol

in
fi
gh
tin
g

th
e
do
ub

le
bu

rd
en

of
H
IV

an
d
ne
ur
ol
og
ic
di
so
rd
er
s
in

su
b-
Sa
ha
ra
n
A
fr
ic
a. (c

on
tin
ue
d)
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Ta
bl
e
3.

Co
nt
in
ue
d.

N
o.

in

Ta
bl
e
3

Fi
rs
ta
ut
ho
r
an
d
ye
ar

R
ep
or
t
tit
le

Po
pu

la
tio
n
de
sc
ri
pt
io
n

(w
he
re

th
e
pa
rt
ic
ip
an
ts
ar
e

dr
aw

n)
Se
tti
ng

of
st
ud

y
Co
un

tr
y

A
im

of
st
ud

y
St
ud

y
de
si
gn

M
ea
n/
m
ed
ia
n
ag
e

G
en
de
r

R
es
ul
ts

Co
nc
lu
si
on
s

17
Le
pè
re
,
20
19

Ex
pl
or
in
g
th
e
pa
tte
rn
s
of

us
e
an
d
ac
ce
pt
ab
ili
ty
of

m
ob
ile

ph
on
es

am
on
g

pe
op
le
liv
in
g
w
ith

H
IV

to
im
pr
ov
e
ca
re

an
d

tr
ea
tm

en
t:

Cr
os
s-
se
ct
io
na
l
st
ud

y

in
th
re
e
Fr
an
co
ph

on
e

W
es
t
A
fr
ic
an

Co
un

tr
ie
s

Pa
tie
nt
s
at
te
nd

in
g
H
IV

cl
in
ic
s

at
6
re
fe
re
nc
e
ce
nt
re
s
in

Cô
te

d’
Iv
oi
re
,
B
ur
ki
na

Fa
so
,
an
d
To
go

(n
=

11
31
)

H
IV

cl
in
ic
s

Cô
te

d’
Iv
oi
re
,

B
ur
ki
na

Fa
so
,

an
d
To
go

To
ex
pl
or
e
th
e
so
ci
al

an
d

fi
na
nc
ia
l
ac
ce
pt
ab
ili
ty
,

w
hi
ch

ha
s
no
t
be
en

re
po
rt
ed

ye
t
in

Fr
an
co
ph

on
e
A
fr
ic
a,

an
d

th
e
fe
as
ib
ili
ty
of

an

m
H
ea
lth

in
te
rv
en
tio
n
fo
r

th
e
im
pr
ov
em

en
t
of

ca
re

am
on
g
PL
H
IV

in
W
es
t

A
fr
ic
a.

Cr
os
s-
se
ct
io
na
l,

qu
an
tit
at
iv
e,

ne
ith
er

as
se
ss
ed

ef
fi
ca
cy

no
r

ef
fe
ct
iv
en
es
s
of

th
e
di
gi
ta
lh
ea
lth

in
te
rv
en
tio
n

M
ed
ia
n
ag
e
w
as

44

(3
8–
51
)y
ea
rs

86
1
(7
6.
1%

)
w
er
e

fe
m
al
e

O
ve
ra
ll,

th
e
ra
te

of
m
ob
ile

ph
on
e

po
ss
es
si
on

w
as

97
.9
%

(n
=

11
07
),

w
ith

a
sm

al
l
di
ffe
re
nc
e
be
tw
ee
n

co
un

tr
ie
s
(9
8.
8%

,
95
.6
%
,
an
d

97
.9
%

fo
r
Cô
te

d’
Iv
oi
re
,
B
ur
ki
na

Fa
so
,
an
d
To
go
,
re
sp
ec
tiv
el
y;
p
=

.0
1)
.

Th
e
ov
er
al
l
ra
te

of
m
H
ea
lth

ac
ce
pt
ab
ili
ty
(p
at
ie
nt
s’

ac
ce
pt
ab
ili
ty
of

re
ce
iv
in
g
te
xt

m
es
sa
ge
s
or

ph
on
e
ca
lls

fr
om

th
ei
r

ph
ys
ic
ia
ns
)
w
as

98
.8
%

w
ith

no

va
ri
at
io
n
by

co
un

tr
y
(9
8.
3%

in
Cô
te

d’
Iv
oi
re
,
99
.1
%

in
To
go
,
an
d

10
0.
0%

in
B
ur
ki
na

Fa
so
;
p
=

.0
8)
.

B
as
ed

on
a
co
ns
id
er
ab
le
sa
m
pl
e

si
ze
,
th
is
st
ud

y

de
m
on
st
ra
te
d
th
at

m
ob
ile

te
ch
no
lo
gy

is
ac
ce
ss
ib
le
in

fr
an
co
ph

on
e
lo
w
-i
nc
om

e

co
un

tr
ie
s
an
d
co
ul
d
be

us
ed

as
a
to
ol

to
im
pr
ov
e
th
e

qu
al
ity

of
H
IV

ca
re

an
d

tr
ea
tm

en
t.

18
M
cH
en
ry
,
20
18

Ta
bl
et
-b
as
ed

di
sc
lo
su
re

co
un

se
lli
ng

fo
r

H
IV
-i
nf
ec
te
d
ch
ild
re
n,

ad
ol
es
ce
nt
s,
an
d
th
ei
r

ca
re
gi
ve
rs
:
A
pi
lo
t

st
ud

y

Cl
in
ic
al

of
fi
ce
rs
,
nu

rs
es

an
d

so
ci
al

su
pp

or
t
st
af
f

(c
lin
ic
al

pr
ov
id
er
s)
w
ho

w
er
e
pr
ov
id
in
g
H
IV

ca
re

to
ad
ol
es
ce
nt
s
at

th
re
e

cl
in
ic
s
in

Ke
ny
a
(n

=
21
)

A
do
le
sc
en
ts
re
ce
iv
in
g

H
IV
ca
re

fr
om

th
e
cl
in
ic
al

pr
ov
id
er
s
(n

=
24
)

H
IV

cl
in
ic
s

Ke
ny
a

To
ev
al
ua
te

cl
in
ic
al

pr
ov
id
er
s’

pe
rc
ep
tio
ns

an
d

ex
pe
ri
en
ce
s
of
us
in
g
ta
bl
et

co
m
pu

te
rs

lo
ad
ed

w
ith

m
ul
tim

ed
ia

re
so
ur
ce
s
fo
r

di
sc
lo
su
re

re
la
te
d

co
un

se
lli
ng

w
ith

H
IV
-i
nf
ec
te
d
ad
ol
es
ce
nt
s

an
d
th
ei
r
ca
re
gi
ve
rs

at

se
ve
ra
l
H
IV

cl
in
ic
s
in

w
es
te
rn

Ke
ny
a.

A
dd

iti
on
al
ly
,
to

so
lic
it

pe
rs
pe
ct
iv
es

fr
om

ad
ol
es
ce
nt
s
at
te
nd

in
g

th
os
e
cl
in
ic
s
re
ga
rd
in
g

th
ei
r
ex
pe
ri
en
ce
s
w
ith

th
e

ta
bl
et
s.

M
ix
ed

m
et
ho
ds

(l
on
gi
tu
di
na
l)
,

qu
an
tit
at
iv
e,

ne
ith
er

as
se
ss
ed

ef
fi
ca
cy

no
r

ef
fe
ct
iv
en
es
s
of

th
e
di
gi
ta
lh
ea
lth

in
te
rv
en
tio
n

N
ot
pr
ov
id
ed

fo
r
th
e

cl
in
ic
al

pr
ov
id
er
s,

ad
ol
es
ce
nt
s’

m
ea
n
ag
e
w
as

13
.8
ye
ar
s

13
(6
2%

)
of

th
e

pr
ov
id
er
s
w
er
e

fe
m
al
e
no
t

pr
ov
id
ed

fo
r

th
e

ad
ol
es
ce
nt
s

A
fte
r
ta
bl
et

in
iti
at
io
n,

m
on
th
ly

fo
llo
w
-u
p
su
rv
ey
s
in
di
ca
te
d
ta
bl
et
s

w
er
e
us
ed

du
ri
ng

75
%

or
m
or
e
of

cl
in
ic
en
co
un

te
rs
by

67
%

(1
4/
21
)
of

pr
ov
id
er
s
1
m
on
th

af
te
r
ta
bl
et

di
st
ri
bu

tio
n
an
d
85
%

(1
8/
21
)
at
th
e

en
d
of

th
e
st
ud

y.

Th
e
ad
ol
es
ce
nt
s
de
sc
ri
be
d
th
at

th
e

na
rr
at
iv
e
vi
de
os

he
lp
ed

th
em

fe
el

lik
e
th
ey

w
er
e
no
ta
lo
ne

in
th
ei
r
H
IV

di
ag
no
si
s,
w
hi
ch

th
ey

de
sc
ri
be
d
as

an
im
pr
ov
em

en
t
of

m
oo
d
an
d

m
en
ta
l
he
al
th
.

Ta
bl
et
co
m
pu

te
rs
w
ith

re
so
ur
ce
s

fo
r
di
sc
lo
su
re

ar
e
an

ac
ce
pt
ab
le

re
so
ur
ce

fo
r

cl
in
ic
al
pr
ov
id
er
s
w
ho

pl
ay

a

ro
le

in
H
IV

di
sc
lo
su
re

fo
r
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Table 4. WHO classification and summarised TiDieR descriptions of digital health interventions used to deliver palliative care to PLWH in
SSA.

WHO classification Study TIDieR description

Targeted client communication 46 Mobile phones were used to facilitate communication between healthcare providers and
patients (including their treatment supporters). The communication included
medication and clinic appointment reminders. This review was interested in the
psychosocial support the PLWH received from their healthcare providers and treatment
supporters. Software was used to automate sending of the SMSs to patients and
treatment supporters. PLWH received the intervention in a community setting.

41 Mobile phones were used to provide acceptance and commitment therapy to pregnant
HIV-positive women to improve their psychological flexibility. Software automated the
sending of SMSs to patients. The intervention included one face-to-face session within a
clinic setting and was followed by weekly SMSs to mobile phones of the patients in their
community.

42 Mobile phones were used to provide remote counselling to adolescents living with HIV to
improve their self-care capacity and adjustment to their illness. SMS, voice calls,
multi-media and WhatsApp messages were used to administer the intervention.
Healthcare workers made the voice calls and sent the messages. The adolescents
received the intervention in their community.

48 The study explored the acceptability of using mobile phones among PLWH to improve
retention in care and adherence to treatment. This review was interested in the
‘retention in care’ component of the study because of its potential application to
palliative care for PLWH. No intervention was administered to the participants.

Client to client communication 40 Social media support groups were used to provide HIV knowledge to adolescents living
with HIV and to help the adolescents get social support, adhere to ART and stay in care.
Online facilitators provided training, administered quizzes and moderated discussions.
Participants were given data and feature phones to access the virtual groups. Initial
face-to-face meetings were held by participants and their facilitators to agree on ground
rules for the virtual support groups. The virtual support groups were used as a
complementary to clinic visits.

57 HIV-positive youth stable in care, provide social support to newly diagnosed HIV-positive
youth through mobile phones. Phone calls, SMS and WhatsApp were used as
communication channels. The virtual peer mentors guided newly diagnosed
HIV-positive youth through the healthcare system. The mentors would conclude the
mentorship process by inviting the mentees to a youth-adherence club.

58 A chatroom of a social media platform was used to facilitate continued social support
among HIV-positive youth who attended the same youth club. There was a moderator
for the chatroom. Participants were given airtime to access the chatroom. The chatroom
was complementary to clinic visits.

53 A social media platform was used as a peer-support system to improve HIV/ART
knowledge. Online moderators run a question and answer (Q&A) section of the
platform. Participants used either their own electronic devices or computers installed in
their clinics. The intervention was complementary to clinic visits.

Personal health tracking 43 Computer rehabilitation therapy was used as a palliative care intervention to improve
cognitive skills for HIV-positive children. Multi-level brain training exercises were
administered as part of a computer game that the children played. The intervention was
administered face-to-face to individual children. Neuropsychologists decided which

(continued)
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Table 4. Continued.

WHO classification Study TIDieR description

games the children played. A game with western focused content was used. The setting
in which the children played the games was unclear.

44 Computer rehabilitation therapy was used as a palliative care intervention to improve
cognitive skills for HIV-positive children. Participants were controls from an earlier
study.43 The intervention was multi-level brain training exercises administered as part
of a computer game. The intervention was administered face-to-face to individual
children. Trainers for the games were undergraduate psychologists/social workers.
African content was used in the game. The intervention was administered in both clinic
and community settings.

47 Used digital storytelling as a psychosocial palliative care therapy for HIV-positive youth.
The youth were mentored by a media expert and paediatric/adolescent HIV nurse
counsellor to change negative narratives that dominated their lives to more positive
narratives. The youth used computers to create their own stories and share with others.
The study was conducted at an non-governmental organisation office that was familiar
and safe for the children.

Citizen based reporting 45 PLWH, sex workers and MSM were provided with in-person, online and SMS interventions
to report cases of discrimination when accessing healthcare, housing and other services
to a government human rights body. The human rights body helped the complainants
seek redress. This review was interested in the aspect of utilising digital technologies to
tackle discrimination against PLWH as discrimination affects the psychological health of
PLWH.81 Study participants utilised the online and SMS reporting in a community
setting.

On demand information services to
clients

51 The study51 explored some digital health interventions for provision of information to
HIV-positive MSM in combination with other non-digital interventions. The study51 had
both development and pilot phases. The development phase considered a mixture of
digital and non-digital interventions including patient centred care, peer navigators,
discrete pill carriers, pill taking/appointment reminders, information sharing on the
internet and a telephone hotline. However, it appears that only patient centred care
provided by healthcare workers, peer navigators (ART experienced MSM) and discrete
pill carriers were tested in the pilot phase. The peer navigators provided guidance to
ART naïve MSM using mobile phones and face-to-face. This review was interested in the
potential to provide palliative care information and social support to HIV-positive MSM
through the hotline and internet. The interest of the review also extended to use of
mobile phones by ART experienced MSM to provide social support to ART naïve MSM to
help them navigate HIV care. The study was conducted in both clinic and community
settings.

Healthcare provider decision
support

59 The intervention was software designed to standardise delivery of HIV counselling by
health workers to PLWH. The intervention was administered face-to-face using a tablet.
It was used for both individual and group counselling in a clinic setting.

56 An application was used to diagnose neurocognitive impairment in HIV-positive patients.
The intervention was delivered by lay health workers who were trained how to
administer the app through a tablet. The app was administered to patients face-to-face
in a clinic setting.

50 The intervention was software designed to standardise delivery of HIV counselling by
health workers to PLWH. It was administered through a computer face-to-face in a clinic
setting. The intervention was used for individual counselling.

(continued)
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Table 4. Continued.

WHO classification Study TIDieR description

Telemedicine 37 The intervention was intended at diagnosing skin conditions in PLWHIV. A nurse who came
face-to-face with patients received a few days training on how to use a dermatology
application on a phone. The nurse captured and forwarded skin and oral images of
patients using a mobile phone to a secure password protected site. Internet was used to
support this store and forward technique. Remote dermatology experts reviewed the
images. The diagnoses and treatment recommendations of the remote experts were
compared to an onsite US board certified dermatologist whose diagnoses and treatment
recommendations were used as the gold standard. The intervention was delivered in a
clinic/hospital setting.

38 This is another report on the above study.37

35 Tele-sonography was used to diagnose HIV-associated extrapulmonary tuberculosis (TB).
A local physician with one-week training in abdominal ultrasound had face-to-face
consultations with patients. The physician was supported by a remote expert in live
online interactions during patient examination. The examinations were done in a clinic,

36 The intervention was used to diagnose and recommend treatment for neurological
symptoms of different diseases. This review focused on the use of the intervention in
PLHIV. Local healthcare workers who interacted face-to-face with the patients received
3-4 weeks training. The local healthcare workers forwarded patient history, examination
and their questions to a remote neurologist using internet through a web platform. The
intervention was provided in health centres.

39 Remote cervical cancer screening was provided to HIV-positive women. Medical students
took in-person photos of the cervixes of the women with a mobile phone camera. The
students underwent a day’s training in taking the pictures. The photos were transmitted
by multi-media messaging (MMS) and stored in a database for evaluation by nurse
midwives. The photos were also shared with a remote expert gynaecologist for
evaluation. The use of MMS eliminated the need for internet at the clinic where the
intervention was provided.

49 Evaluators carried out face-to-face neurocognitive development testing in HIV-affected
children. The evaluators had college education and underwent one-week basic
neurodevelopment assessment training. They videotape themselves while assessing
each child and uploaded videos online where quality assurance centre staff remotely
access the files for review. There was also an onsite supervisor that provided support to
the evaluators in addition to the remote experts. The setting in which the intervention
was provided is unclear.

54 Tele-sonography was used to diagnose HIV-associated extrapulmonary TB. Local health
workers that came face-to-face with the patients had a 4-day training on focused
assessment with sonography for HIV (FASH). The healthcare workers captured and sent
images to a remote United States board-certified radiologist with expertise in
ultrasonography. The intervention was administered in a hospital setting.

Referral coordination 52 The study52 explored the need for an mHealth intervention to help coordinate linkage to
clinics for HIV-positive patients found through a home-based HIV testing program
delivered by community health workers (CHWs). No intervention was tested. This review
was interested in the potential of the intervention to link PLWH to counselling and other
palliative care services among a host of HIV care services provided at HIV clinics.

Laboratory and diagnostic imaging
management

55 The intervention diagnosed atrial fibrillation (AF) in HIV-positive patients to prevent
complications of untreated atrial fibrillation such as ischemic stroke. The goal was to

(continued)
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evaluation stage. Only one study45 reported research at the
implementation stage (see Figure 2).

Reported efficacy and effectiveness of digital health
interventions. Both efficacy and effectiveness of digital
health interventions are reported in 13 of the 25 included
studies.37,39,41–44,49,50,53–57

A full RCT41 assessed the efficacy and a pre-post-test
study42 assessed the effectiveness of targeted client commu-
nication: (a) delivery of acceptance and commitment
therapy through SMS was efficacious in improving psycho-
logical flexibility of pregnant HIV-positive women,41 and
(b) mobile phone counselling was also effective in improv-
ing psychological outcomes of undisclosed HIV positive
youth.42

A mixed methods and pre-post-test study evaluated the
effectiveness of client-to-client communication53,57: (a)
providing psychosocial support to HIV-positive youth
through mobile phones was effective in getting them to
commence ART and complete viral load tests,57 and (b)
peer psychosocial support through a social media platform
was effective in improving adherence intentions for HIV
positive youth.53

A pilot RCT43 assessed the efficacy and a pre-post-test
study44 assessed the effectiveness of personal health track-
ing interventions.43,44 Computer rehabilitation therapy was
efficacious in improving the neurocognitive skills of
HIV-positive children.43 Computer rehabilitation therapy
was also effective in improving neurocognitive skills of
HIV-positive children.44

The effectiveness of healthcare provider decision
support interventions was assessed in a cross-sectional
study,56 and the efficacy of healthcare decision support
interventions was also assessed in a pilot RCT50: (a) a
mobile phone application was effective in diagnosing neu-
rocognitive impairment in HIV-positive patients,56 and (b)
HIV counselling through a digital platform was efficacious
in improving psychosocial outcomes of HIV positive
adults.50

Two cross-sectional studies37,39 and two observational
studies49,54 assessed the effectiveness of telemedicine
interventions: (a) teledermatology was not effective in
diagnosing and recommending treatment for skin condi-
tions of PLWH,37 (b) remote diagnosis of cervical cancer
in HIV-positive women was effective,39 (c)

teleultrasonography was effective in supervising medical
personnel that diagnosed HIV associated tuberculosis54

and (d) a remote quality assurance centre was effective in
helping neurodevelopment evaluators maintain the quality
of their testing.49

A prospective cross-sectional study assessed the effect-
iveness of a laboratory and diagnostics imaging manage-
ment intervention.55 A portable electrocardiogram (ECG)
device was effective in generating readable ECGs in
patients with the World Health Organisation AIDS
Clinical Staging (WACS) of 1 only.55 Table 5 details
included studies outlining the efficacy and effectiveness
of digital health interventions for provision of palliative
care in PLWH in SSA.

Discussion
There is an emerging evidence base of good quality
research to inform digital health interventions for the provi-
sion of palliative care to PLWH in SSA. In SSA, digital
health has been used to provide palliative care to PLWH
through targeted client communication, client-to-client
communication, personal health tracking, citizen-based
reporting, on-demand information services to clients,
healthcare provider decision support, telemedicine, referral
coordination and laboratory and diagnostics imaging man-
agement. Most interventions were at the stages of feasibil-
ity, piloting and evaluation. Of the included studies,
efficacy was reported across three studies and effectiveness
across 10 studies for digital health interventions seeking to
improve intended outcomes. Whilst previous research has
focused on SMS interventions,60 there are now multiple,
broader digital health approaches being developed and
tested to support patients with HIV and palliative care
needs. However, further evidence is needed to understand
how the effectiveness of interventions is realised and how
they can best be integrated into the routine delivery of pal-
liative care services.

Telemedicine was the most researched digital health
intervention for palliative care in PLWH. A human
resource gap in SSA, particularly at the primary care
level, has been highlighted61 with telemedicine posing a
potential approach to addressing the shortage of expertise.
However, the use of telemedicine was limited to
provider-to-provider communication in a clinical setting
making it mostly applicable to the district hospital and

Table 4. Continued.

WHO classification Study TIDieR description

diagnose and treat the physical symptom to improve the quality of life of PLWH. Trained
medical students administered the intervention to individual patients face-to-face in a
clinic. A patient’s electrocardiogram (EGC) recording was transferred from the ECG
device to a smartphone for interpretation.
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specialist palliative care models. In SSA, there is scope to
explore telemedicine in the provision of palliative care for
PLWH by extending its use to facilitate provider-client
communication. In developed countries, telemedicine
has been used to remotely manage pain and other symp-
toms, expanding the reach of palliative care services.62 It
has also been used to coordinate patient care, minimising
utilisation of outpatient services63 while improving the
provider–client relationship.64 Such an approach, encour-
aging telehealth programs to enable, for example, families
to virtually visit and partake in health decisions with loved
ones, has been a recommendation of the World Health and
Palliative Care Alliance in response to the COVID-19 pan-
demic.65 Critical to expansion to approaches is the need to
accommodate low digital health literacy for both providers
and patients, alongside other known barriers including the
cost of delivering telemedicine and telecommunication
and infrastructure challenges (e.g. intermittent electrical
supply, limited mobile phone network coverage), espe-
cially in rural areas.66 Additional, research is needed in
SSA to determine the cost, available infrastructure for
digital health, and acceptability of telemedicine among
patients and providers.

The second most researched digital health interventions for
palliative care were targeted client communication and
client-to-client communication. The underlying theme across
both categories was the use of digital health to provide psycho-
social support to PLWH, with a great need for psychosocial
support reported previously among PLWH.67 Studies con-
ducted in several SSA countries found the prevalence of
mental illness among PLWH to be 19% or higher.68 This
review found that the use of digital health psychosocial inter-
ventions among PLWH occurred in both community and clin-
ical settings, suggesting their potential appropriateness across

different models of palliative care in SSA (i.e. community, dis-
trict and specialist).69 Digital health interventions that provide
counselling and peer support may be an approach to support-
ing psychosocial symptoms among PLWH in SSA, with a
number of the interventions having demonstrated acceptability
and effectiveness in assessing, monitoring and treating severe
mental illnesses in LMICs.70

The literature on the use of digital health to support pal-
liative care in SSA is at an early stage and there remains a
need to understand the needs and preferences of PLWH and
the services delivering palliative care to inform the require-
ments of digital health interventions. A review71 of success-
ful approaches for scaling up digital health interventions in
LMICs found that interventions that align with need are
more likely to be adopted and engaging for end-users. In
addition, understanding user needs helps reduce health
inequalities by ensuring the engagement of vulnerable
groups from the outset.72 Alongside determining user
needs, future research exploring digital health for PLWH
in SSA needs to explore the mechanisms that underpin
and mediate any changes to outcomes arising from inter-
ventions. Exploring such mechanisms in well-established
digital health approaches (e.g. telemedicine) may offer
intervention agnostic insights that could inform the devel-
opment of less common approaches that have value for
PLWH in SSA. Such findings may also have relevance
beyond the SSA region as the lack of an evidence base
and end-user involvement in digital health interventions
for PLWH is an issue across many LMICs.73 Within this
review, only one study41 developed a digital health inter-
vention underpinned by an existing theory. Exploring
opportunities for applying and developing underlying the-
ories that can inform digital health intervention develop-
ment is a crucial next step in developing the research

Figure 2. Stages of digital health interventions.
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field.74 Furthermore, exploring cost-effectiveness evalu-
ation of digital health interventions that have demonstrated
effectiveness in improving patient outcomes is necessary to
facilitate scale-up and wider adoption, with cost a central
consideration for government decision-making around
intervention adoption.75

Strengths and limitations
To our knowledge, this is the first systematic review to explore
the role of digital health in palliative care for PLWH in SSA.
This review utilised robust search strategies with broad inclu-
sion criteria, including any study design. This review is,
however, limited by the fact that no searches were undertaken
in grey literature databases and that hand-searching was not
done due to time limitations. As a result, while we are confi-
dent of the inclusion of a wide body of literature, it may not
reflect the entirety of relevant research literature.

Conclusion
Research into the use of digital health interventions to
support palliative care for people living with HIV in SSA
is developing. However, there is a lack of a theoretical
underpinning to many interventions, the mechanisms
through which interventions lead to change in patient out-
comes are not clear, and most reported interventions have
not progressed to a stage of implementation as part of
routine care. Future research should focus on embedding
theory into intervention development for PLWH, exploring
the potential of additional digital health interventions
beyond primarily telemedicine approaches, and aligning
intervention development with the wider regional need for
the expansion of palliative care provision.
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