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Abstract

Introduction

Globally, an estimated 30% of new HIV infections occur among adolescents (1524 years),
most of whom reside in sub-Saharan Africa. Moreover, HIV-related mortality increased by
50% between 2005 and 2012 for adolescents 10—19 years while it decreased by 30% for

all other age groups. Efforts to achieve and maintain optimal adherence to antiretroviral
therapy are essential to ensuring viral suppression, good long-term health outcomes, and
survival for young people. Evidence-based strategies to improve adherence among adoles-
cents living with HIV are therefore a critical part of the response to the epidemic.

Methods

We conducted a systematic review of the peer-reviewed and grey literature published
between 2010 and 2015 to identify interventions designed to improve antiretroviral adher-
ence among adults and adolescents in low- and middle-income countries. We systemati-
cally searched PubMed, Web of Science, Popline, the AIDSFree Resource Library, and the
USAID Development Experience Clearinghouse to identify relevant publications and used
the NIH NHLBI Quality Assessment Tools to assess the quality and risk of bias of each
study.

Results and discussion

We identified 52 peer-reviewed journal articles describing 51 distinct interventions out of a
total of 13,429 potentially relevant publications. Forty-three interventions were conducted
among adults, six included adults and adolescents, and two were conducted among adoles-
cents only. All studies were conducted in low- and middle-income countries, most of these
(n=32) in sub-Saharan Africa. Individual or group adherence counseling (n = 12), mobile
health (mHealth) interventions (n = 13), and community- and home-based care (n = 12)
were the most common types of interventions reported. Methodological challenges plagued
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many studies, limiting the strength of the available evidence. However, task shifting, com-
munity-based adherence support, mHealth platforms, and group adherence counseling
emerged as strategies used in adult populations that show promise for adaptation and test-
ing among adolescents.

Conclusions

Despite the sizeable body of evidence for adults, few studies were high quality and no single
intervention strategy stood out as definitively warranting adaptation for adolescents. Among
adolescents, current evidence is both sparse and lacking in its quality. These findings high-
light a pressing need to develop and test targeted intervention strategies to improve adher-
ence among this high-priority population.

Introduction

Recent years have seen great improvements in access to antiretroviral therapy (ART) for peo-
ple living with HIV, as global ART coverage has more than doubled from 2010 to 2015 [1].
These efforts, however, are insufficient to ensure positive health outcomes; patients must be
highly adherent to ART regimens in order to achieve viral suppression [2, 3] and experience
reduced likelihood of HIV-related mortality [4, 5], drug resistance [6-8], and secondary HIV
transmission [9]. Taking at least 95% of all ART doses is widely regarded as a standard bench-
mark for adequate adherence [3].

Global stakeholders and decision-makers have recently prioritized targeted programming
and differentiated care for adolescents with HIV in response to a growing burden among
young people [10-13]. Thirty percent of new HIV infections occurred among adolescents (15-
24 years) in 2014, and HIV is the second leading cause of death among adolescents globally
[14-16]. The burden of the epidemic lies largely in sub-Saharan Africa, where the prevalence is
estimated to be 2.2% among young women (15-25 years) and 1.1% among young men com-
pared to global estimates of 0.4% and 0.3%, respectively [17].

Estimates of ART adherence among adolescents living with HIV (ALHIV) in low- and mid-
dle-income countries (LMIC) vary substantially. A 2014 systematic review found estimates of
adherence ranging from 16% to 99% among adolescent populations globally [18]; a meta-anal-
ysis of data for adolescents and young adults (12-24 years) in 53 countries, also from 2014,
found adherence based on either self-report or viral load measures was 84% in both Africa and
Asia [19]. Virologic data for ALHIV are limited but indicate that rates of viral suppression
(<400 copies/mL) range from 27% to 89% in Africa, from 52% to 87% in Asia, and from
37.5% to 49% in Central and South America [20]. Expanding HIV testing efforts and new
“Test and Treat” or “Test and Start” programming in many LMIC will see a larger number of
patients diagnosed with HIV and immediately eligible for treatment, challenging providers to
ensure high adherence among a larger, likely healthier patient population [21].

Given the limited body of evidence on adherence interventions for ALHIV [22-24], this
systematic review included interventions designed to increase ART adherence among both
HIV-infected adults and adolescents in LMIC. The specific objectives of this review were to 1)
identify interventions available in the peer-reviewed and grey literature designed to increase
ART adherence among adults and adolescents, 2) describe the body of literature in both popu-
lations, and 3) identify evidence-based intervention strategies that have potential to be scaled-
up or adapted for ALHIV in LMIC. Although numerous systematic reviews have evaluated the
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effectiveness of adherence interventions for the general population [25-34], few have focused
specifically on ALHIV in LMIC and none to date have included literature from adult popula-
tions to propose ALHIV-specific reccommendations.

Methods

We used a systematic search strategy to search PubMed, Web of Science, Popline, the USAID
Development Experience Clearinghouse [35], and USAID’s AIDSFree Project website [36]
(see supporting information). Teams of reviewers (among KR, KM, LD, DM, PO, DD, and
LCD) conducted title, abstract, and full text review and evaluated the methodological quality
of each publication with the aid of the NIH National Heart, Lung, and Blood Institute
(NHLBI) quality assessment tools [37]. Additional methodological details are available in a
companion article, which reviews interventions designed to increase retention of adults and
adolescents in HIV care [38].

A study was eligible to be included if it met all of the following criteria: 1) evaluated the
effects of or examined the associations between an intervention or program and ART adher-
ence or retention in HIV care; 2) reported quantitative measures of ART adherence or reten-
tion in care; 3) conducted among adults (age >18) or adolescents (mean age 10-19); and 4)
published within the five-year search period (20 November 2010 to 20 November 2015). Let-
ters, editorials, conference abstracts, and presentations were not eligible for inclusion. We
excluded studies that were not available in English or were conducted in World Bank high-
income countries [39]. Pre-exposure prophylaxis (PrEP) and post-exposure prophylaxis (PEP)
interventions, interventions to increase HIV testing rates or increase engagement in pre-ART
care, and pharmaceutical interventions to change drug combinations were excluded. We also
excluded interventions tailored to the specific needs of sub-populations (e.g. prisoners, people
who inject drugs). This article focuses on interventions to improve ART adherence; a compan-
ion article describes interventions to improve retention in HIV care [38].

For this review, we included studies that reported any quantitative measure of ART adher-
ence including viral load, measures of drug concentrations, CD4 cell counts, self-reported
adherence using either novel or validated measures, pill counts, and data from electronic
adherence monitoring devices (EAMDs).

Results and discussion

We identified 13,429 potentially relevant publications, of which fifty-two were eligible for
inclusion in this review (Fig 1). Forty-five studies were conducted among adults, five were con-
ducted among both adults and adolescents, and two were conducted among adolescents only.
Fourteen of the adult studies were of good methodological quality, 15 of fair quality, and 16 of
poor quality. Among the five studies that included both adults and adolescents, one was rated
good, one was rated fair, and three were rated poor quality. Both of the studies that involved
adolescents exclusively were fair quality.

All 52 studies were published in peer-reviewed journals. We found 33 single-country studies
from sub-Saharan Africa (10 countries), 11 from Asia (four countries), five from Central and
South America (three countries), one from Haiti, and one from Pakistan. There was one multi-
country study that was conducted in five sub-Saharan African countries, Brazil, Haiti, and Peru.

The 52 publications described 51 unique interventions. Among studies targeting adults
exclusively, mHealth-based interventions (n = 12), community- or home-based care (n = 10),
and individual or group adherence counseling (n = 8) were most common (Table 1). Other
interventions among adults included instrumental support (n = 5), task shifting or decentrali-
zation (n = 4), multi-component facility-based interventions (n = 3), pharmacist counseling
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Fig 1. Selection process for inclusion of studies.

https://doi.org/10.1371/journal.pone.0189770.g001

(n = 1), and depression treatment (n = 1). Interventions for combined adult and adolescent
study populations included adherence counseling (n = 2), community-based adherence sup-
port (n = 2), and short message service (SMS) reminders (n = 1). Both studies conducted with
adolescents evaluated group adherence counseling interventions.

Adherence was measured using varied methods. Biological measures included CD4 counts,
ART concentrations in hair samples, and viral load. Viral load measures included viral sup-
pression using cut-offs of <50, <100, <200, or <400 copies/mL; and virologic failure with
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Table 1. Description of intervention types.

Intervention Type Definition Adolescents Adults Adults Total
(10-19) + Adolescents Only (18+)

Adherence Counseling

Individual counseling Adherence educational and/or counseling interventions 0 1 3 4
delivered in a one-on-one setting. Sessions are often led by
trained health professionals or lay counsellors.

Group counseling Adherence educational and/or counseling interventions 2 0 5 7
delivered in a group setting. Includes social support groups.
Sessions are often led by trained professionals or lay
counsellors and delivered through a set curriculum or informed
by a psychosocial theory/practice.

Individual plus group Interventions with both individual and group counseling 0 1 0 1
counseling components.

mHealth Interventions
SMS reminders sent at Regular delivery of SMS messages aimed at directly or 0 0 4 4
regular intervals indirectly reminding patients to adhere to their medication.

Many interventions did not mention HIV or ART in the
messages and several utilized the text as a way to check in

with the patient.
SMS reminders triggered by | SMS messages were sent if an electronic adherence 0 1 1 2
adherence monitors monitoring device were not opened within 30 minutes of the

schedule dose time.
IVR or phone calls for Interactive voice response or regular phone calls delivering 0 0 4 4
reminders messages on medication adherence and other HIV/ART

related topics, as well as appointment reminders. Some also
sent non-interactive, SMS picture messages to remind patients
of dosage adherence.

SMS or alarm reminders plus | Individual adherence counseling combined with regular 0 0 3 3
individual counseling reminders. Reminders could come in the form of either an

alarm device programmed around dosage times or regular

SMS messages, sent at times independent of the dosage

schedule.

Community- and Home-based strategies

CBAS with home visits Provision of adherence support through home visits by a 0 2 6 8
community-based worker or volunteer. Home visitors can
range from peer educators to community health workers. They
are involved in a variety of activity such as DOT, basic clinical
assessments and patient referrals, pill counts, food ration
provision, and ART delivery.

Multi-component facility- and | Interventions involving a facility-designated worker who 0 0 1 1
community-based program connects patients to facility-level services. Responsibilities of

the worker have included home visits, patient monitoring and

tracing, and counseling.

Peer treatment supporters Involving other persons within a patient’s social circle in 0 0 2 2
assisting that patient with their treatment. Examples of
responsibilities of the treatment supporter include performing
DOT, positive social support, clinical site mediation, follow-up
appointment attendance.

Community-based social Support at the community level designed to be delivered to a 0 0 1 1
network support group. Includes interventions involving a patient’s extended
social network in that patient’s treatment.

Pharmacist Counseling

Pharmacist counseling Shifting patient counseling to occur when patients receive their 0 0 1 1
medication. Counseling was provided by pharmacist and drug-
related problems were addressed at each scheduled meeting.

Depression Treatment
(Continued)
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Table 1. (Continued)

Intervention Type Definition Adolescents Adults Adults Total
(10-19) + Adolescents Only (18+)
Depression treatment Integrating ART and mental health care, with the overall goal of 0 0 1 1
addressing the underlying depression-related factors related to
adherence.

Facility-based Interventions

Facility-based interventions | Multi-component interventions that are delivered and/or 0 0 3 3
organized at the facility level. Examples of activities include
individual and group counseling, patient-fast tracking,
educational classes and materials. These interventions tend to
focus on providing comprehensive support and care to ART
patients.

Instrumental Support

Nutrition support Providing supplementary nutritional support either at the 0 0 4 4
individual or household level. Can come in the form of food
rations or nutrition education.

Disability grants Providing monetary grants to people that meet clinical criteria 0 0 1 1
for advanced stages of HIV to provide support until they are
well enough to return to work.

Decentralization, Down-referral, and Task-shifting

Task-shifting Refers to transferring specific responsibilities for HIV treatment 0 0 3 3
and care from physicians toward other health care workers
such as clinical officers and nurses.

Decentralization Shifting service delivery for stable patients to a lower-level of 0 0 1 1
care. Decentralization occurs at the facility level, such as
transitioning care from hospital-based to clinic-based care.
Down-referral usually denotes changes in the provider level,
like changing primary ART provision from hospital-based to
general-practitioner based.

Total 2 5 44 51

Note: 51 interventions were described in 52 publications. Two publications (Achieng et al., 2012 and Achieng et al., 2013) described the same muilti-
component facility- and community-based program.

https://doi.org/10.1371/journal.pone.0189770.t001

cut-offs of >40, >400 or >5,000 copies/mL. Pill counts were conducted by clinic staff or lay
health workers and measured the number of pills remaining compared to the number of doses
that should have been taken over a specified time period. Similarly, EAMDs such as MEMSCap ™
or Wisepill™ measured whether and when patients opened pill bottles for each medication. Self-
reported measures included the Adult AIDS Clinical Trial Group (AACTG) self-report measure
[42], the Antiretroviral General Adherence Scale (AGAS) [43], the Pediatric AIDS Clinical Trials
Group (PACTG) self-report measure [44, 45], and Visual Analog Scales (VAS) [46].

The 52 studies presented in this review included randomized controlled trials (RCTs)
(n = 29), quasi-experimental studies (n = 5), single-group pre-test/post-test studies (n = 5),
prospective cohort studies (n = 6), and retrospective cohort studies (n = 4). Studies are
grouped by type and discussed below, with detailed information in Table 2.

Counseling interventions

12 studies described counseling interventions that were delivered to individuals, groups, or
combined individual and group sessions [47-52, 54, 56-58, 60, 61]. Two studies were con-
ducted among adolescents only [58, 60], two among both adults and adolescents [50, 61], and
eight among adults only [47-49, 51, 52, 54, 56, 57]. Three additional studies that combined
individual counseling with SMS reminders are described in the following section.

PLOS ONE | https://doi.org/10.1371/journal.pone.0189770 January 2, 2018 6/33


https://doi.org/10.1371/journal.pone.0189770.t001
https://doi.org/10.1371/journal.pone.0189770

ART adherence interventions for ALHIV in LMIC

IC review

Systemat

PLOS |ox

@.

(panupuo))
*(1000°0>d ‘L =4p '8/°G1 = g¥) uonuanslul-isod
syjuow 9 (%0°0%) dnoub |013uod ay) o} pasedwod
(950p PasSIW JanaU %6°g6) 9sop & Buissiw ‘UoI1oNPal SSalIS
J1anau papodal dnoib uonuaaieiul 8y} ul sjusied [zv] (910VYV :Hodas puE ‘Yjeay S,usIOM ‘BSI048X8 ‘UolINU uo Buisnooy
Jo uoipodoud Jsaybiy Apueoyiubis Ajleonsnels v -}|9g) asop e Buissiw JonaN uonuanajul Bullesunoo dnoib jusjeainb3 :jonuo)
*(200°0 =d ‘2£0°¢- = Z) @ouBIOUPE
J1aneq Builoaysel $2100s JaYBIY Yim ‘UonusAISUl
-}sod syjuow 9 dnoib |013u0d 8y} 0} pasedwod
dnoib uonuantsul 8y} ul samo Apuesyiubis [ev] (SYDYV :Modal-jes)
Ajreonsiels sem Aouanbaly asop passiw uesyy sesop Buissiw jo Aousnbai4 (l043u00 g ‘uonuaAIBUI 82) 8% = N
- (+00°0>d “soido} yyfeay
1856~ = 7) UOUBAIBIUIISOd SYIUOW 9 (%8"LL AIONPOIdal PUB [BNX3S UO UOKEONPS puE ‘Aoedlje
9ouaiaype ueaw) dnoib [013u0d 8y} 0} pasedwod .
-jjos Buip|ing ‘sjeob aouaiaype | yy Buiyoeas
(%g"£6 @oualaype ueaw) dnoib uonuaAIBlul Y} UL [ev] (SYDV :Modas .
1 1Y Bunye) sebuajieyo jo suoissnosip papnjoul )
Jaybiy Apueouubis Alleonsiels sem aousiaype ey |9S) @0UBIBYPE SNONURUOD PUE “JEULIO} PBINIONIIS & Pamojio} ‘S1onISuoo ApMis 8y Wou) papN|oxa 10U aiem uswom Jueubald
*(100°0>d ‘pauiodai Jou JnsIE}S 1$8)) UoHUBAIBUL Kioay | aAubo) [B100S WOl MaIp JUSUOD
-1s0d syjuow 9 dnoib [013u0d sy} 0} pasedwiod dnoib *dnoub Jad siequiaw g—/ yim suoissas Ajyjeem
UOIUBAIBIUI BU} Ul SUOBDIPBW JO %00 | %00} Sjualed (SVYA Apnis Ajuo isey-1sod [1el2roz
Jo uoiodoud seybiy Apueoyiubis :jodai-j|9s) 8ouslaype %00 L dno.b6-om) [ejuswiadxe-isend “OIUIO AIH UB JB | HY/ UO UBWOoM }npe pajosjul-AlH euabiN 8002 “le 1@ peis|oH
‘(081 =u)
HBYd 419y} Ul pajuswnoop ejep Buliesunod e pey pue
159} A dn-moj|0} JuaMISPUN Oym TA passaiddns
-uou ypm syuaied ‘sisAjeue-gns Buljesunod o4
(1A elgEI0e10p CELIIVES] mo<.w an@991 Jou ‘ponodel
“syuow ¢ J1aye ([1°1 ‘2°0] 0 = HO) uosuedwoo ayy Jeye A Ul uononpal 6o PIP OUM PEO] [BIIA B|GEIOBIEP YNM BS0Y | :uosliedwo) jou abe UBIpeW ‘sieak Og > sem uopendod isied
pue dnoib Qy3 ay) usamiaq yuaiayip Ajueoyiubis | z 1o Juysaidod oot > Buirsiyoe) *SYJUOW € J0}J SI0j|asunod Ag| U} Jo %01 "(€902} = u) Bunsa) A Juamispun €102 [osls1oz “lele
Al[eonsnels Jou a1om uoissaiddns-al [eliA Jo SPPO uoissaiddns-ai jesip | Aq paseniap (Qv3) Buljesunod sousiaype peoueyug Apnis L1OY0O oA10BdSOIS | OYM USIPILD PUE ‘SJUSISI|OPE ‘SYNPE PaJoajul-AIH puejizems -2102 enndueqop
‘yoddns
|eJoinBYaq pue aARUBOD pue ‘seweb pieo ‘Buluueld
juswieal} (| Hy'vH pue ‘uonuanaid ‘uoissiwsuel) AJH
UO UoIjewLIojUI papNjoul juajuo) ‘jsibojoyohsd e pue
‘10ye0npa ue ‘ueloisAyd e ‘ulejul [eaipaw e Buipnjoul
‘sjuiod swi [[e 18 wea) Areundiosipninuw e Aq paIsAlap 19M SUOISSSS 0S=N
(eousaiaype 10apad) 0'| = 2100s uelpaw (99z°0 = d) [z¥] (9.1L0VYV :uodei-jles) *UOI}B}NSUOD [edIpaW Yoea Je sinoy G—¢ Bunse| ‘lendsoy
SYjUOW g 0} BUI|OSE( WOJ) SBI0DS doUBIAYPE (sAep ¥ 1sed J9A0 UBYE) SESOP suolssas Joddns [eaibojoyoAsd pue [euoieonpa Apnis Aysianun e je suoneynsuod Buipusye Auenbal 1002 [6v]2L02
uelpaw ul abueyo jueoyubls 10 Uoilodold) 8109s 8oUSIBUPY pazi[euosiad pasayap weiboid [euoneonpaoyohsd | isal-isod isel-aid dnoib-sibuls puE syjuow z< | HY UO S)Npe pajoajul-AlH 000010\ -9002 “[e 19 lueyoRYY
(101u00 gg ‘uopuanialul £8) §9 = N
(swuedioiued ‘uoISSas ANUIW-G > ‘a]Buls B ul uayo
J0 %8°08) wue uojuaiglul 1ad sjuedioed ‘UONBIOSIP ,SI0]|9SUNOD Je $10][9SUN0O Jjels Bunsixe
01 10} 8qE|IeAE Ajuo iom lEp Junoo jjid :BJoN yum Buljasunoo aouaiaype a1eo-jo-pIepuelS :[0uoD
oo o 'SuoISSas
(26'0=d ‘L0"0- = g) sdnoib |013u0O pue uoHUBAIBUL uopediopred sepoddns jusunsen pus
Ay} usamjaq porad uolUBAIBIUI 3BM 9—G [zv] . B
‘poddns yuswyeas) o souepoduwi JybiyBly 0} soapia 9ouaIaype
Jan0 paquosaid se sasop |je Bunje} jo Aouanbauyjo | (910VY :Hodal-jes) paquosaid . .
{SI911IB] 9OUBIBYPE SWODIBA0 0} BulAjos wiajqoid 18Y10 10 “JA 9|qelosiep
abueyo ueaw ul soualayIp JueoyIUBIS Alleonsiels oN | se sasop e Bue) jo Aouanbai4 . . A
‘90UBJaYPE PUE ‘I HY ‘AIH UO UolBWIO)UI PapNjoUl 10 Aq JUsIBYPE %06 > SB
(L1o=d‘gL0 JUBUOD "SaNIAOE 81e|dWwod pue suolsanb Jemsue paulap 20UaIBYPE-UON "olUlfd Yieay Arewnd
= ¢) sdno.b |01u0d pue UoHUBAIBIUI DY) USEMIA] 0} wiuoped Jeindwiod sy} yum pajoeisiul sjuedioied ol1gnd e je Builesunod o} Jauped poddns Juswiyessy
pouad UOIUBAIBIUI 3O9M 9—G IO USYE)} SBSOP % JO |  (Bjep ||yel Aoewweyd :Junod |id) *SUOISSas Aj¥@am 9 Ul pjay siojjesunod Ae| Aq & Buniq o} Bullim a1em oym Juasaype-uou se 0LoZ [sv]SLoz
abueyo ueaw ul eouasaYIP JUBDLIUBIS Alleonsiels ON | SAep Og 1sed Jono Uaye} SasOp % |  Pa| UOHUSAISIUI UBAUP-1aINdWOoDd ‘paseg-eIpawnini 104 | paunuspl syiuow 9< 4oy | HY UO S}NPe Pajosjul-AlH BOLJY YINOS -8002 ‘e 19 suiqqoy
‘papodal a1om sonsiie)s 1sa} o ‘sdnoib ‘pajesipul Ajleoiuo
(9€ = u) [013U0D pUE (H = U) UOKUBAIBIUI BY} UBSMIS] uaym Ajjuenbaly aiow 1o ‘syjuow g A1ons sueioisAyd
A 60| [euyy ur @dusiayIp JuedyIUBIS In YJIM SUONE}NSUO JO BUIISISUOD 818D [BNS :0A1U0D
‘papodal a1am solsiie)s 1s8) ON “(sAep 0z L
pue 06 ‘09 ‘0€) utod awiy Aue ye sdnoib |o13u00 pue L1y 0} BULIBUDE Ly SSRINOLIP 9984 0}
uonuaAIdIUI UsaMIaq dwi) paquasaid Je usye) sasop (depsSINaN :anv3) swi .
10 9% UBSW Ul S9OUSIBHIP JUED) paquosaid Je uaye)} Sasop % shem payiuap! pue Lty inode suoysanb pesemsue (jo1uo9 /£G ‘uonuanalul ¥9) L2k =N
° - f ° “Juswieal} J1ay} inoge ebpajmouy| pasealoul B -
‘paniodal a1am soNslels ‘90UaJaYPE JUBWIEAI) O} SBIOBIS]O PalIUSP!
159} ON “(sAep 0z 1 pue ‘06 ‘09 ‘0¢) Juiod awiy Aue ye JUBUO0D UOISSAS “SAeP G| A19AS SUOISSaS INOY-| 1IN0}
sdno.B [023U0D PUB UORUBAIBIUI UBBMIE] USYE)} SASOP (depsiwan u1 pjay ‘sjeuoissajoid yyeay pauresy Aisnoiaid Aq ‘syjuow 9< [zvl€rog
10 9 UBBW Ul SEOUBIBYIP JuBDYIUBIS AjlRonSHelS ON :QINY3) UdXe) Sasop % | PajonNpuod suoissas Buljesunod aouaiaype [ENpIAIpU| 104 1HV Uo ‘luysaidod 0G< A Yim Synpe pajosjul-AIH lizeig 8002 “le jo osseg
Bujjasunos aouaiaypy
Jesp
s)nsay sawoanQ uondiosaqg uonuaAIRu| ubisaq Apmis Bumas pue uoneindod Anunog | Apnmis Jeak ‘loyiny

*SaIpn]s papnjaul Jo solsUaloRIRY) 2 d|qel

7/33

|.pone.0189770 January 2,2018

journa

//doi.org/10.1371/j

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0189770

ART adherence interventions for ALHIV in LMIC

IC review

Systemat

PLOS |ox

@.

(penupuo))
‘lendsoy Ajunwiwod uosiiedwod e je (paquosep
10U) 1B JO pJepuels Buinledal Slusled :uosledwod (jo1u0o £z ‘uonuanIBlUl £2) 9% = N
*19mod JO 9SUSS UMO 19y} Ulejurew
pue ‘uolzenyis JuaLInd Jiay} Jo ab1eyd axe} ‘eouslaype
14V umo J1ay} ayenfeas Ajjeonuo o} syuedioied
Buibeinoouas pue ‘sjeob aoualaype Buidojersp
‘ 14V PUB AJH UO UOISSNOSIP PUB UoljeuLojul
“(100°0>d ‘L = Jp ‘€221 = ,X) uonuanialu-isod PaPN|oUl JUBJUOD "SY9OM 8| JOAO SUOISSES
syeam g dnoib uosiiedwod ay; 0} pasedwoo dnoib Buoj-inoy € 0} G b1 Ul JewIo) paInjonls e *sjejdsoy Ajunwwiod je wouy 1 Yy Buinieoas
UONUSAIB)UI BY) Ul 80UBIBYPE %S6< PeY siuaned (e1ep |as Aorwneyd ul paJaAljap [65] 10n41su09 [edl1e108Y) Juswiamodwe pue spiogas Aoewueyd Aq Jualaype %G6>se [8s] o2
Jo suoipodoud saybiy Apueoiubis Ajjeonsnels UN0Y [|Id) UBIBYPE %SG6< Aq padeys uonuaniaul buljesunod dnoin 104 paunuap! (sieak yg—G ) Sua9salope Pajosjul-AlH puejiey ] LL0g “leje uyrey
‘uonuaAiaul pakejap panieoay
Auyyjeay uo SoapIA [BUOIIEONPS AJH JO SUOISSES
paydlew-awi snid 8169 JO PIEPUEIS [0U0D (jo1u0d 9¢ ‘uonUBAIBIUI 1E) 08 = N
(eyep ||yo1 AoeWIEY :JUNOD ‘poddns [e1oos pue ‘Buidod pajejas
(9v°0=d ‘p5'0 = ,X) uonuanigiul d) pasealosp /pabueyoun -AIH ‘@dualaype ‘1 4y pue A[H Pepnjoul jJusjuo)
-}sod syjuow g sdnoif [013u0d pue uoRUBAIBIUI 10 panoidwi 0jul PaZIWO}OY lenuew painjonis e Buimo|jo suoissas Ajyjuow -olulo Aouaioyepounwiwl [zsleL0zg “le1e
Y} ul 8duaIaype paroiduwi ua»e} sasop Jo uonodoid € ul sysibojoyohsd |ans|-s seysew Aq pa| (IVIN) 091 JUBWINIOBI O} Joud syjuow “y ‘ewleys
10 suojodoud Ul 8oURIBYIP JUEIYN ur abuey :soualeype paAcidw] | UONUSAISIUI 90USISYPE UOHEDIPaW dnoib aAnoeISIU| 104 21 01 € 1HV Pajeniul oym synpe pajoajul-AIH elpu| N “7'Q ‘seuop
“SOSPIA [BUOIIEONPS PaJe|al-A|H UMOYS
a1om syuedioiped a1aym SUOISSaS payoyew-awl}y
Ayuow g snid sysia Jepinoid pajnpayos Apenbal
Buipnjoul 81ed Jo piepuels paoueyud :[0uU0D (jo13u00 9¢ ‘uonuaABUI E) 08 = N
“(lov'o
‘0£°0-] €1°0- = @dusiayIp) dnoib |013u0d By} Jo ([€2°0-
'£9'1-] 96°0- = 8ouaseyip) dnoib uonuenialu o} yoddns [e1oos pue Buidoo pajejei-A|H pue ‘siauieq
J8y}I8 Ul UOUBAIBIUI UO SUIUOW € Ja)je 8oudlaype B
Pale|l PUB 90USISYPE UONEDIPAW ‘| HY PUB AIH U0
ueaW Ul S8oUBIBYIP JuEDYIUBIS |
UOIJEWLIOJUI PAPNIOUI JUSIUOD “AIH PUE 1HY O} palejal
“([e60°0 ‘6vL 1] S|IbfS PUE UoNEAIOW BUISBSIOUI UO PESNO0) SUOISSaS
828°0- = g) sdnoib |013u0d pue UoKUBAIBUI UBBMIB] Buijasunoo [esoireyaq aAuboo dnosb ‘Juepioouod ‘Jyess oo Ag yuasaype
UOIUBAIB}UI UO SYIUOW € Jo}je 8oudIaype ueaw (eyep |yos1 Aoew.eyd pue Junod -19puab ‘paj-i0yey|ioe) Ajyyuow g ul paiaAliep -Uuou Se paluap! pue ojulo Aousioyapounw| 0L0Z [9g]
ul ebueyd ul aouaiayIp Jueayiubis ) @oUBIBYPE SNONUNRUOD (IVIN)) uonuaAIB)U| 8oUBIBYPE UOHEDIpaW dnoID) 104 | ueyeared buini®oal | HY O} MaU SYNPE pajoajul-AlH elpu| —6002 | ¥L0Z “"|e1e 400D
nioesd [eoipaw yum
1uNod ¥ sysiA Ayiuow Buipnjoul 819 JO PIEPUEIS :[0JU0D (jonuoo 9/ ‘uonuanieul 92) 261 =N
‘(21'0=d‘G.9°0 = 4) dn-mojjo}
yuow ¢ Je dnoib [013u0d pue UOHUBAIBIUI UBIMIS] Bumos
uonuanialul-isod 0} a1d wouj Junod ygQY uesw ul . .
-wa|qoid pue UOISSNISIP PAZI|IiN PUE ‘9oUB}SISAI
Juswanoidwt ut soudIRYIP JUBdYIUBIS AjlBONSIElS ON UOIEIaLL PUB *90UBIBUPE LY ‘AlH UO UOBWIOI
“(Lpe0=d ‘216°0 = 4) dn-mojjo} yjuow € e papnjoul ‘[SS] [9POIN Jo1jeg UiESH dU) UO paseq
dnoib [013U0D puE UOKUBAIBIUI USBBMIB] UORUSAIBIUI [2¥] (910VY :Hodas JUBJUOD UOHUBAIBMU| "SISeq AJUIUOW B UO SUOISSS “repdsoy e ul olulo | Hy Ue je a1eo Buiaiedss
-1sod 0} -a1d wouy Juaiaype sjusied jo uoruodoid -JloS) sAep ¢ 1sed Jano (sesop ANoy-| 821y} Ul sidxiom yyeay Ae| Aq pasanijep yuow }sed ul | Hy Jo 9Sop | 1ses)| Je passiw [vslzroz
uy 8bueyo ul eousieyIp JuBdIUBIS passiw ON) 9uBIaYPE %001 (IVIN) UonuBAIBIUI S0UBIBYPE UOIEOIPaW dnoiD 104 OUM SYIUOW $2—9 10} | HY UO S}NPE Palodjul-AlH BOLJY YINOS HN “le e 19z19d
‘osn
d pue ‘Buidoo 108y apIs ‘UoKEdIUNWWOD
0id-juanyed BuiBeinoous Aq s|iys eoualaype
INg pue ‘Juswabebua pue uoieAloW JusWweal}
19)S0} ‘90UBIBYPE PUE JUSLWIES} UO UOIBWIOUI
‘(16°0=d ‘100 = g¥) Jon0sS010 Jaye Isisiad Jou apinoid :0} Jjels yyleay paures) Aq pasaniep
pIp ®2uBIBYIP SIUL *($00°0 = d ‘€'t = 2X) sjuedoned pue [£5] [9POIN (GINI) SIS [BI0INBYSE-UOHEAION .
dnoJb |013u00 0} pasedwod sasop passiw ou Buiney (vodau-jjeg) -uonewloyu| ay} Aq padeys jJusuo) ‘suoissas (104100 £8 ‘uonuanielul 22) 091 =N [zsleroz
pauodai sjuedionued dnoib uonuaasaul jo uoodoid syjuow ¢ jsed ul sasop passiw Ayuow g ui syuedioed g Jo sdnob o} pasaniep “a1ulo ABojounuwiwi [eydsoy e wouy a1eo Buiiedal 8002 ‘le18 | ‘Ninz
1ayBiy Apueoyiubis Ajjeonsiels e ‘uonuaaIBUISOd | ou yum sjuedioed Jo uoiuodold uonuaaul Buijesunod dnoif uaap-Aioay L 104 SYIUOW g > 0} 1 HY UO S}NPE pajosjui-AlH Blquez -9002 “°Q ‘seuor
Jesp
s)nsay SawoanQ uonduosag uonuaIdu| ubisaq Apmis Bumas pue uonejndod Anunog | Apms Jeak ‘loyiny

(ponupuoy) g olqelL

8/33

|.pone.0189770 January 2,2018

journa

//doi.org/10.1371/j

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0189770

ART adherence interventions for ALHIV in LMIC

IC review

Systemat

PLOS |ox

@.

(penupuo))

‘(sebessaw Buo| zp°0=d * 1yoys /0 =d
‘sabessow Ajiep g6°0 = d :papodai jou sonsnels
159}) |043u09 0} pasedwod dno.b pauIqwod Jayjo

Aue ur seouaiayip Jueoiubis ou (00 = d) aulpus
1e dnoub j013u00 8y} 0} pasedwod 82UBIBYPE %06<
panaiyoe sebessaw Apjoam Buiaeoal sjuedioned

Jo uoipodoud Jaybiy Apueoyiubis Ajleonsnels v

‘(sebessaw
Buo Apjeam go 0 = d ‘sebessaw Buoj Arep g0 =d
‘seBessaw poys Apjeam £0°0 = d ‘sebessaw Loys
p £6°0 = d ‘papiodal Jou soNSIE)S 1$8)) auljpus
1e dnoJb 013u09 8y} 0} paIeduod W UoRUBAIBIUI

IA [eolulo Ajyiuow papuspe
sjuedioiped ||y ‘sebessaw 1xa) ou Jnq S8dIAp
deDSINTIN PuE sauoyd 8)iqow PaAIRdSY :[01U0D

/NOA noqe aseo em

‘snoafeinoo pue Buoss ag “Jepuiwal InoA sisiyl,
‘peal pue poddns [euonippe papiroid sabessew Buoj
~Japuiwal InoA si siy],, ‘peal pue suoedIpaw axe}

ed wouy
sobessa 'syeam gy 10}

siseq Ajp@em 1o Ajiep e uo paianijep sebessauw 1xa}

(lo1u00 6g | ‘siopuiwal Apjeam
Buo| {2 ‘siepulwai Apjeem poys g/ ‘siapuiwal
Arep Buo| g/ ‘siepuiwal Ajrep Houys 02) Ley = N

Aue Buowe souaisype %06< Buirsiyoe sjuedoiued (deosaW BU0] JO LOYS Jay}ie DAI808) O} PSZIWOPUE ‘SAOIASP *181U80 Y)[eay € Je 8180 Bulngoal Jusw|oIus 8002 [vol LLOZ “le 1@
Jo suoluodoud ul soussaYIP JUEBDL :QNV3) 8ouaIBYPE. %06< 104 | o1Joud syluow £> | Hy Bunenul synpe pajosjui-AlH ehuay -/002 sayoa|3-dod
(1023u00 G9g ‘uonuBAIBIUI ££2) 8ES = N
“(l66'0
‘22°0] §8°0 = YY) |043u09 8y} 0} pasedwiod dnoib
uonuanisul Buowe semol Ajueoyiubis Ajjeonsiels (qw ‘uoneul 1 HY e -auoyd ajiqow € 0}
rej 0160j0MIA Jo MiSIY | /sa1dod 00p<TA) @in|ie} 0160j0NIA Buijesunod | Yy Buipnjour a1eo Jo pIepuels :[o]uo) sS000€ Ajiep Jeau pey Aay) ji a|qibije a1em syusned
‘suejoIUIfo Aq paj[eo aiem puodsal
0} Buijrey Jo wajqoid e buiodas sjuedioiped isinoy
“([¥6°0 ‘69°0] 8f UIyyMm puodsal 0} paiinbes a1em sjuedioied
18°0 = YY) [043u09 0} pasedwod dnoib uonuarsul ‘yoddns paseg-auoyd jo Ajjiqe|ieA. ay} jo wayy
Buowre somo) Apuesyiubis Ajleonsness sem dn-mojjoy (nodai-jjog) skep Buipuiwal pue snyejs syuediolued Jnoge Buuinbui “sojuljo Apnis 8002 [egloLoz
YluowW g PUe 9 Y10 Je 90UaIBYPE %S6> JO sy 0€ 1sed 1910 20UBIBYPE %S56> asInu Ul B WoJj Juas sebessaw SNS Aeam 104 921y} 0 8UO Ul 1 HY Buneniul synpe pajosjul-AIH ehuoy -1002 “leja Jayse
suonuaNIBIU] YieaHW
uonned yum pajaidiajul
8q p|noys sjnsei .»\N\EEE 8oU8plu02 %G6 8yl
Ul paurejuod jou si dnoub uonuarsjul 104 dousIBype
uonuanIBuI-sod paiodal-jjas uesy BIoN
“(dn
-MO||0} JE Sen|eA BuISSIW pue UOELIEA JO 3OB| 0} anp
mc_“wwa |ednusnels OZV uonuasAIBULl; ~wcn 18 %6°E6 pue
auleseq Je sjuedioiued [013U09 JO %40°G6 Ul Juasald
SEM A\ 9|qEI03}epUN ‘UoNUBAISIUISOd 18 %G /8
pue auljeseq Je %G g6 sem dnoib uonuaAIaiul By} (qw
Buowe A s|qeiosiepun yum syuediolied jo Jusdiad | /seldod 0G>TA) TA 8lqelosiepun *PaqLOSap 10N :(0AU0D (Jouoo 0g ‘uonuanIsiul 08) 091 = N
. "SAIV/AIH
dnoib u cmZomE_ U} U uofuaselu-1sod ~M %004 (1unoo 0} paje|al sanl| syuedioed ul swajqoid a|qibue} uo
PpUE BUII9SE] 1B %88 SBM 90UaJaype JUNoo ||id ueapy 1d) souasaype snonunuoy BUISNo0} LONEOIPOLL BANUBOS O} Yoroidde SAR0BIq
“(1011u02 [8°/8 ‘5" 2] %0°¥8 SNSIOA UOHUBAIBIUL PUE ‘pa]oaIP ‘PAINIONIIS B PASN UOHUSAISIU|
[2'96 ‘€°€8] %00) uonuaAialul-}sod pue (joiuod ‘suoissas dnoib g pue [enpiaipul g Buipnjoul
[€'08 ‘8" 2] %0° 2L SnsiaA uonuanialul [€'S/ ‘0°69] suoissas Ajeam g ul jstyelyohsd e Aq paianiep ‘[z9] ‘s[ejdsoy omj} Jo solulo
%0"¥.) duljeseq Je sdnoib |01u0d pue uoluBAIBUL (paodai jou Juswnusul ‘podas (1g3Y) Adeiauy) peseq-1oineyaq-aA0WS-|euolel juaiedino ayy buipuape Jauped 1o esnods e ybnoiyy 2102 (L9l ¥1L02
Buowe Jejiwis Sem a0usIaypPE papodal-jjes uesy -Jjos) @ouaIaypE SNONUNUOD uo paseq suoissas Buljasunoo dnoib pue [enpiapul 104 Pajoajul UBWOM (s1eak £ | <) JINP. Paloajul-AlH BISaUOpU| -1102 “[e 19 eua|unNg
‘uonuanIaiul pakeep
PanIgoay "(PaquUosap Jou) 81ed JO PIEPUEB]S :|0jU0)
‘poddns [e1oos
pue ‘eoualaype | Hy ‘Buidod ‘einso|osip ‘uonewloul
AIH Buipnjour soidoy} paianod pue ‘auljA10}s uoopes
paJojie}-A|[einnd e papnjoul ‘aul|a)
B POMOJ|0} SUOISSOS "SYIUOW € JOAO SU
(50'0=d ‘g5’ | = g) @ousiaype [sv1[pv] Apjoamiq ui siequiswi Ajiwey pue sjusossjope-aid . _
Jenaq Bunosjel s8109s Jaybily yum ‘uonuanaul (910Vd woyy pajdepe :podas 0} 1s16ojoyohsd e pue sio|jasunod Ae| Aq palanijsp (101100 g “UonuaAIBIUI E€) SIILIE} 69 =N
-}s0d syeam g sdnoJb |013u00 ay) 0} pasedwod dnoib | -j8s) syjuow g ised JaAo passiw ‘sa|diound (dWVHD) weiboid Ajlwe yjeeH ‘SIS [eD1UI]D OM]} JO BUO
uonuaalul ay) Ut sayBiy Apuesiyiubis Ajleuibiew | suoneopaw Jo Aousnbaid :2100S | [BIUSA JUSDSS|OPY PUE UONUSARI AIH SAIBIOqE]|0D Je 8180 Ul Pa||0IUS S)usdsalope-aid isaljiwe) sy} [09] v102
SEBM 9100s uoljeoipaw Buissiw jo Aousnbaiy uealy | uoneoipaw Buissiw jo Aouanbaiy ay} Aq pawwiojul uoijuaiaiul Bulesunod dnoin 104 pue (sieah g1—01) suaosajope-aid pajosjul-AlH BOUYY YINOS UN “le o eueyg
Jesp
synsay sawodInQ uonduosaq uonuanIBu| ubisaq Apmis Bumes pue uonendog Anunog | Apnmis aeah ‘qoyiny

(penunuoy) g olqelL

9/33

|.pone.0189770 January 2,2018

journa

//doi.org/10.1371/j

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0189770

ART adherence interventions for ALHIV in LMIC

IC review

Systemat

PLOS |ox

@.

(penunuo))
e ‘Juswssasse ov=N
(GL00=d dn-moj|o} pajnpayos ayy o3 Joud Aep | pue
‘papodal Jou oisiiels 1sa} ‘dn-mo||o [syruow - *SHIOM}BU PASEQ-AJUNWWIOD PUE JSXIOM X3S
2 ‘L 1 uas a1om sebessaw Jopuiwal Juswiulodde
£—1] g 2100s ueIpaW ‘BUIISE( [S}o0M Z—|] {7 8100 (Hodai-yeg) (sesop Buissiw 501U} ‘Al[EUORIPPY “SIOPIOSIP 9SN [04OO[E ‘(MdNIN) USWOAN SAINISOd JO HIOMISN EJeWEe\ SU}
cm_umEv_a: sw__e uc_m Mc. oseq cm_w_\s_mm_nmhoo_m wmou souls u_mmam_o awn jo m_:mmm_E pue ‘uopusreid co_wmmrawv 1S ,wEmucoo oo 10 (OLOW) ._m_cmo%wme_m_m._._. _ucm Qmw m_msuw_\u_ i
passiw uelpaw ul abueyo ueoyiubls Ajleonsnels [BUIPIO) 8100S S0P PaSSIN ‘uopexeje: ‘uoddns [e00s ‘suomuBos sagsod ‘Buidas 10 s1equiaw aiem Aayy Ji a|qibije aiem sjuedidiued
(050°0 = d "papiodal Jou onse}S BAIoe ‘auaIBAY ‘uonuINU ‘uoiEDIUNWIWOD JapIA0Id
189} ‘dn-moj|0} %2 8L ‘BUIlOSE] % "6E) ISel-isod [2¥)(910VY :Hodai 21e0y}[eay ‘9ousIaYpPE UoledIPaW uo sabessaw
0} }sd}-a1d wouy sesop passiw Aue yum syuedioied -J|oS) puaxeam Joud pue skep palanljep s|[eD “yiuow | Joj Aep e 80im] s|[ed (HAI) Apms “J8jued [6olsL0E “lB 1D
Jo suoipodoud ul abueyo Jueoyiubis Ajleonsnels ¢ 1sed Jano sasop passiw Auy asuodsal 9910A SAIIOBISIUI PaAISoa) sjuedidiled 1sel-1sod ise)-a1d dnoib-sjbuig Juswyeal} e e | Hy Bulaieoal synpe pajosjul-A|H eIpy| €102 uewapuamsg
*SUOISSS LONEONPS Juaw)eal}-a1d 931y} pue Jojuow
dosiz peAieoal osje dnoib [03u0) °S) passiw o _
10} Bupjoely Jusiyed pue ‘Buljesunod sousiaype (lonuod 1 | ‘uopuanialul GLL) 082 =N
synsal ayj uj papodal . .
pajabie} yum spunod [jid ‘spsiA o1uljo Ajyiuow-iq auoyd s|iqow
0112 SPPO 84} O U0JjE}a.I0a1U U 8piA0id jou op Ing Jaje| pue ‘Ajyjuow Buipnjoul 819 JO PIEPUE)S (|0U0D UMO J1ay} paumo Aauy ji 8|qibije a1em sjuedioied
sIsAeue siy} Ul 9/GeleA SNONUJUOD B SB paInseaul i . : T o
SEM 80UBIaUPE JBy) paLoda SIoYINY BJON ‘pauiodai Jou UolUBAIBIUI O UoIEINQ i}l 9B}
[y AR . 1snp, 1o ¢ Buiylewos uspobioy noA eneH, epnjoul
(I0v°1 "2°0] £2°0 = HO) aullpua je sdnoib sa|dwex3 "aA19081 0} i pjnom Asy} abessaw
10J)U0D PUE UONUBAISIUI USBMIS] a1N|1e} OIB6OjoIIA (qu diomed ¢
Bis Ajleonsijels oN /s01d0o Q< IA) a4n|iey 0160joAIA 1OPUILISI JBUM 8SO00UD PINCO SIUBCIOREA -LHY 10 AH
40 SPPO B} Ul 83UBIB4Ip JuBOlIUD! : - |eoly10ads 1aja1 10U PIp PUE PaZIpJepue)s a1om
“([gs't ‘2270] sebessaw Japulway "awi} sop pajnpayos ay} jsed *dnoib abe Aq payiesns
80} = HO) auljpua Je sdnoif |013u0d pue uonusAIBIUI sejnuIW OF Ulyim pauado Jou sem a2IA8p |IdSesIp 10U SBWO0oINO0 ‘siedh G'pg abe uesy “1ojusd
usamjaq pouiad Apnis 8y} JoA0 sousIaype (ndesip :anv3) pouad Apnis ) Ji slepulwal SINS pasabbuy yoiym ‘syeem Juawieas) e Je Juswieal) buinieoal (sieak G| <) 7102 [89]
BAIRINWINO Ul S90UBIBYIP JuBdyIUbIS 13A0 80UBIBYPE BAlEINWND 8t 10} (JlidesIM) AWV Ue panisoal sjuedioiied 104 SJUS0S3|0PE PUE S}NPE SAIBU- | HY PaIo8jul-AlH BOUJY UINOS -2ZL0g | S10Z “[B18 [I3LO
‘papinoid osfe Jojuow [jidasipy
“(812°0 = d) sdnoub joiuod *94G6> @ouaIaype pspodai-jes yum sjusied oy
PUB UOUSAIBIUI USSMIS] BUIIPUS JB A d]|geioslepun (qw papinoid Bullesunod aouaiaype pajabie} pue sHsiA
% Ul seoudiayIp Jueoyubls /521dod 05> TTA) A @lqeoeiepun 9 Ajyiuow BuIpn|oul 819 JO PIEPUBIS :[01U0D (jouoo 9G ‘uonuanIBlUl £9) 611 = N
043U09 9%1"68 "UORUSMIBIUL 96296 SBOUBISPE 9 Ajerewixoidde pajse| uonuanaiul "NV 8uk
uea|y) aulpua ye dnoib uopuaiaiul ayy Buowe *(swajqo.id esnge aouelsqns 10 ‘sisoubelp
Aq painseaw yyuow snoiraid 8y} Ul %G6> douaIaype
J18ybiy Apueoyiubis sem ing ‘(0.26°0 = d) auljeseq yieay [ejusw ‘@ouaiaype-uou snoiaaid ‘ | Hy
yum sjuaiied Joj papinoid sem Buljesunoo souaiaype
e dno.b |01}U0D PUB UOHUBAISIUI USBMIC JUBIBHIP (Indesipm | 0] Mau) @oualaype Jood Joj XSl Je pawaap a1om pue
Anueoyiubis Ajjeonsiess jou sem souaisype uesly | :dWY3) 89USISYPE SNONUNUOD poiobie}-AlleI01nBSE "LHY 10 AIH Of Ajleoyioeds auoyd ajiqow & paumo Asuy i 8|q1bije s1em sjusiied
! i - i Jaja1 10U pIp pue pazifeuosiod aiom sabessaw i i
‘iz ‘62’1l 1Xo 8w} 8sop pajnpayas ay} jsed sanuiw og
69°L = 4y) dnoub [0:3u00 By} 0} pasedwod sulpud ulynm pauado Jou sem 991Aap [|IdsasIpA I Slepulwal
Je 80UBIBUPE %G6< oARY O} AjoMI| e1ow Ajuedyiubis (Indasim SIS pe1abbui-aNY3 penieda) suedioned 1o 14V €102 [z9]s102
a1om dnoib uonuanisul 8} Ul syuedioied :@INV3) 8duBIBYpP. %G6< ‘(Indasip) ANy ue uanib aiem syuedidiied 104 u1 1o BulAl@o81 SYNPE pajoajul-AlH BUIYD -zZ102 “le Jo uiqes
“(9v61'0=d ‘2262'} = Z) dullpuo e sdnoib . _
|0J)U0 pue UonUBAIBYUI UBaMIaq poliad Apnys (lonuod g ‘uopuansalul G1) £2 =N
2y} Jeno QN3 Aq Jusieype %g6 < siuedinied (deosan “SHSIA “auoyd
1o suorodoud ul 8oualayip JUBOLI :dINV3) 99UBIBYPE %S6< 0 Alyyuow Buipnjoul 81ed Jo pIepuUB)S :|01U0D aIqow & paumo Aauy} 1 a|qibije aiem sjuedioined
'(8£09:0=d '8615°0 = Z) dullpua Je sdnoib <
yjuow
104102 pUE UoNUBAIRIUI Usamlag pouad Apnis
4 10} @am yiom ay} Buunp Aep Jayjo A1ans pue
8y 1e0 Junoo |iid Aq Juaiaype %S6< siuedionied (peseg-ouo & & i 6
doud ur @ouaiayip Jueoayiubis Ajjeonsiyels oN UN0D ||Id) IUBIBYPE %S6< BPUNS PuB ABPINIES A18AS UGS 816Mm SSDBSSON
4o suoplo N " . ) © ‘palinbai Jou a1om sesuodsay . yieay 1ok jo
(seveg0=d ‘€991’ | = Z) aulpua Je sdnoib 90 poob axe} :swiojul 4ST4INN YL, Jo obessaw
1043U00 puE UohUBAISIUI Usamag poliad Apnis ayy pajewolne ue yim Aep e ul 8sop UoesIpall *181U80 8SBSSIP SNONOBUI UE Je 8180 Buinleos)
1an0 9ouaIaype parodal-}es %S6< Yim sjuedioiued palinbai 1se| 8y} Jo awi palinba. 8y} 810jeq £WW/S|[99 00Z< JUNOD $(D UMM SYIUOW € ISES) Je 10} 010z [99] 2102
Jo suoluodoud ut eouaiayip JueouBis Ajeonsiels oN (uodai-}joS) 20UaIBYPE %G6< salnuIW 0g palanlap sabessaw SINS dnewoiny 104 Jwy/sa1dod OY> TA YNM USWOM NPe PaloajuI-AIH lizeig -6002 “le 19 e)s00 BQ
“(Stypuow 9 e [o1u0d L'E
UONUBAIBIUI 8°E {SUIUOW € J& [01JU0D Z'g ‘UohUaAIalUI
£°2) sdnoub |013u0d pue uonuanisiul Buowe
a|qesedwoo aiem sj|ya1 Bnup Jo siequinu uespy (j011u00 66 ‘UonuUBAIBIUL LOL) 002 = N
“([94"1°28°0] 10" = HH) suiow 910 ([0} | “58°0]
160= N_N: Syjuow g Jayyie e sdnoib |04Ju02 pue 1Seq 8sed
UOUBAIBIUI UBBM]B( SBSOP passiw Aue mC_EOQO‘_ Amumﬁ jol >UNE‘_m£&v .>n_.wmmo ‘B UO pauluslep S)ISIA awoy pue mr___wm_._:OU sobessaw X8} peal p|nod pue
10} ¥isu Ul seouelayip JueoyuBIS Ajleonsirels oN s||iye4 Brup Jo JaquinN 14V JejnBai Buipnjoul 819 JO PIEpUBIS :[0U0D auoyd sjiqow & paumo Aayy Ji a|qibije aiem sjusied
“Areoyoads
pauonuBW Jou d1aM | HY Jo/pue AlH “dioy
papaau Aayj Ji [[ed pjnod suedioiued jey) Jaquinu
JOBJUOD B PapN|oul os|e sebessaw SNS "UoledIpaw
119y} 8¥e} 0} sjuaijed puiwai o} Jusuodwod
‘68°0] 90" | = HY) SUIUOW 9 Je S8oUBIBYIP JUE: I 1apulWwal € Se [|am S Jusuodwod [euoleAlow
A (A ‘0o = 5 6
lleonsnels oN “([#6°0 ‘€9°0] 22°0 = YY) syuow (odol-jo) $950p PaSSIL ON © PaUIBjuUod vm_m.ﬂm ujeaib s,uUosess uleuod
€ 1e dnoub |013u00 By} 0} pasedwod soualaype pinom sebessaw “6°9) Aresodwaluod pue pauea
[ov] (SYA | semjuajuoo abiessa|y ‘syjuow g 4o} Apjeam palonijep *J9)u0 Juawyeay) [eydsoy e Je yuow | [salzLoz
:podal-J|og) @oualaype %G6< (SINS) sebessaw 1xe} suoyd ajiqow pazipiepuels 104 1SB9| 18 U0} 1 YV UO (S1BaA L <) S)Npe pajoajul-A|H uoosawe) 0L0Z e Jo meqbenqpy
Jesp
s)nsay sswoanQ uonduosag uonuaIalu| uBisaq Apmis Bumas pue uonendod Anunoy | Apmis 1eak “oyiny

(ponupuoy) g olqelL

10/33

|.pone.0189770 January 2,2018

journa

//doi.org/10.1371/j

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0189770

ART adherence interventions for ALHIV in LMIC

IC review

Systemat

©PLOS | ore

(penupuoy)
‘SJUBWISSASSE JUN0D (1023u00 2G ‘uonuaAIBIUI 25) Y0 =N
Q9 Aueuenb pue ‘uoneoipsw aye) o} sisioew.eyd ‘uoneolpaw Ajrep Buuinbas
|PUE $10]00p LWIOJ} SISPUILLSI [EUOISEOO0 ‘UONEONPS aseasip Jay10 ou yim Buial a1em pue suoyd
yyeay dnoib Buipnjour 81e0 Jo pIepue)s :|0uoD allqow & paumo Aau} j1 8|qibije a1em sjuedioied
(£00°0 =d *py'2 = ) dn-moljoy *Buljesunoo Jayuny 10} pasu & 81edlpul Jo
1 |0J3u00 8y} 0} pasedwod dnoib uoiuBAISIUI B} Ul
eBessaw sy} Jo 1di9dai sy} abpajmou(oe 0} Jaquinu
Jaybiy Apueoyubis Ajleonsiiels sem Junod Ao ueaw
0BIUOD 8} 0 SINS PUSS J0 |0 0} pabeinoous aiem
‘aupua je {(0g1'0 =d ‘gl L = N) sueseq je sdnoib
sjuedioiyed pue sabessow Japulwal |[e yim papiroid
10)UOD PUE UORUBAIBIUI USBMIS] SIUNOD D UBSW .
| s9ouaIaYIp JuBoyIUBIS 1B}S OU 819M 818y L unod ¥ao SEM ISGUINU JOBIIOO Y SUIUOLL 7 10} 48 B 801}
u § i ed 0] JUSS 919M SUOIIEIIPBW | HY 9%E) O}
‘(geoo=d‘112'S Jopulwa & pue 20UBIBYPE UO Uolewlolul Buiureluoo “JUSW||0JUS JO SWI) & BOUBIBYPE %G6 > JO
=) aullpus Je [01)u0D 8Y} 0} pasedwod sousieype S19puIWal SIS Peiduds-aid "SYIUOW { JOA0 Aiois1y e Buiney se pauljep 8ousIayYPE-UON "OluIfd [e/]
%G6< panaiyoe dnoib uonuanisiul ayy ul syuedionied (Hodau-}jog) sAep | suoissas anulw 09—Gi IO} Ul SI0}00P Juapisas Jolun| 14V [endsoy e je a1eo BuiAl@oas pue Jusiaype-uou €102 1S9M-uIq0
Jo uoiuodoud Jaybiy Apueoyiubis Ajjeonsnels v £1sed Jono souaiaype %SG6< | pauren Ag papiaoid Buljesunod souaiaype [enpiApul 104 | sepaynuapl syluow €< 1 HY UO SYNpe pajoajui-AlH euabiN 102 pue exnpepy
‘syuow
£—1 Aiona uonnquisip 1 HY Pue ‘syuow 9 Aiane
SJUSLUSSOSSE [E01UI|D ‘SUOISSaS Bulasunod 1 Hy
-a1d @31y} 0} dn Buipn|oul BIED JO PIEPUEIS :|01UOD
*J9pUIWa] & SB 8AISS O} |20 pajewoine
e L yoes Jaye sfep { sjuedioied o} Juas a1em sebessaw
(Iev") 6901 960 = HHE) sdno.6 jouco leuojoid [esnau aAloBILUI-UON “PaguUosald Se sasop
PUE UONUBAIBIUI USBMISQ JE|ILUIS BIOM U
12} OIBOIOIIA d y s Aep snoineid ey} usse} pey uedioied sy} Jayieym o _
LHY Jo}e syjuow 9 ainjie} 9160joliA Jo sejey | /58100 00p< ) 8. Jo Uonsenb & pue ‘om Bulea) sem juedionied ou 1oy (10100 Q1€ ‘UOUBAIBIUI GLE) LE9 = N
“(le9'} ‘v6°01 2L = Hyle) adoy e pue Buneaib e yum Juswiele;s e pepnjoul sjjed
$dN016 02U0O PUE LONUBAIBIUI UBSMIB] JEJILLIS B1oM auoyd pajewoiny ‘s3eem 96 1o} sjuedioed o) siseq 1o Aiojeinquie 1e | 4y 102 [2/]
pouad Apnis 8y} JoA0 8oUBIBUPE %G6> JO Sale (UN0D |l1d) 89UBIBUPE %GE> A]Moem B uo Juss S|[Ed HYA| [BUOIIEAIOW PAZILIOISND 104 aleniul o} 8|qiBije SINPE SAIBU- 1 HY Paloajul-AlH 'Ipu| -0L02 | Y102 “[el1918uS
*(paquosap jou) a1ed Jo
piepue)s pue BullosUN0d 99UBIBYPE BUNNOY :[0U0D
(o= d ‘se|npayos
(210°0=d ‘petiodal jou dlisieis Buisop 1y} 0} 8ousiaype jous Bunsenbal pue
1s8}) dnouB |013u00 By} 0} pasedwod uoyuanIdlul ur dn
1ers Apnis yum uonoelaul Jjay) o wayy Bujpuiwel
-MO||0} 380M g Je uoissaiddns [esin yum sjuedioed (se1doo
0 uorpodoud saybiy Apueoyiubis Ajleonsiye; ) uoissaiddns [eul, Sile0 auoyd Apfeem pansoa1 osfe sjuedofiied (lox3u0o g ‘uonuanIdlul 8E) 9/ =
40 uoiu b1y Al s Alreonsiels 05> TTA) uot [BAIA 12D oUINGI UM BUfE) 1 B1EI0SSE |013u09 gg ‘uon 11 8€) 92 =N
*(000°0 = d ‘papodai Jou onsnels 0} Bullesunoo panledal pue sajnpayos Buisop
1s9}) dnoiB 01300 By} 0} pasedWwod UORUBAIBY 14V pazijeuosiad Buidojaasp ul paajoAul a1om 18)U80 Juswieal}
-MO||0} 303M Z B 90UBIAUPE %G6< U sjuediolued “S309M  JOAO PaIBAIBP UONUBAISIUI AIH Ue Je a1e0 Buinieoal pue Juswioius o} joud [12] 102
Jo uoinodoud Jaybiy Apueoyiubis Ajjeol (Hodai-Jog) eoualaype %G6< Jepuiwas suoyd pue ajnpayos Buisop pauiquio) 104 Syjuow g 1sea| 1€ 0} | HY UO SYNPE pajosjul-AIH ueisped 8002 le 18 ewzn
(oL00=d *SIN0Y g 1X8U 8U) JOAC SPEW SI9M S||eD [BUOIIPPE 0SL=N
‘papodai Jou solsiE)s 1s83) dn-Mmoj|o} Lpuow . . -
= 931y} ‘pasSIW Sem [[e9 & J| ‘sesuodsal paioljos
9 0} BUIIESE] WOJ} %SG6< S0UaIayPE Yim sjuedionied 'ss900e
0 uoruodoud ur aBueyo Jueoyubis Ajjeonsie: pue sinoy pg ised 8y} ul sesop Aue passiw inoqe auoyd ajiqow pey Asy) J1 8|qibie a1am sjuedioie,
1 1 | 4o Jueoyiubls Ajjeansiels sjuedionIed peyse [0 HA| SUL “SUILOW 9 0} Yoom yd ajiqow pey Asyy 41 8|qibij 1 Led
"% V6 ‘%G6 ‘%EB6 ‘%6 ‘%S8 SyluoW g} pue B 90UO ‘SINS @4njold [BAINBU BAIIOBISIUI-UOU Y (2 Apmis “olul esessIp Log [ozlz2102
‘9 ‘g ‘| ‘aulleseq Je %G6< dousIaype yum uopiodold (JUno9 ||i1d) @oUBIBYPE %SE< puE |[20 YA| pajewoIne uy (| panisoal syuediolied |  1sel-1sod 1sa1-aud dnoiB-sjbuls | snonosjul Ue 18 yiuow | | HY Uo SYNpe pajoajul-AlH eIpu| -0L02 | “Ie1e senbupoy
Jesp
synsay sswoanQ uonduosag uonuaIalu| uBisaq Apmis Bumas pue uonendod Anunoy | Apms 1eak “oyiny

(ponupuoy) g olqelL

11/33

|.pone.0189770 January 2,2018

journa

//doi.org/10.1371/j

PLOS ONE | https



https://doi.org/10.1371/journal.pone.0189770

ART adherence interventions for ALHIV in LMIC

IC review

Systemat

PLOS |ox

@.

(penupuo))

‘pajejs jou sishjeue paysnipe

Jo Juiod awi | “yoeoidde onfjeue ey} aquosep
Ajapeinooe aiow o} sieadde sjqeLieanw ybnoyje
ajelIBARINW S| SISAjeu. Jey) 8]e]s sioyiny :8joN

*(600°0 = d) sisAjeue sjeLEANINW B UI (%ES "SA
%¥8) Juaiaype atem oym ajdoad Jo uoiodoid Jeybiy
Apueoyiubis Ajleonsiels e pey dnoib uonuaniejur ay |

[or] (SWYA
:podal-j|og) 8oUBIBYPE %06<

0 Alyyuow pue Bulesunod aoualaype
Juswyea}-a1d BuIpN|oul BIED JO PIEPUEBLS (040D

°S! awoy usamiaq auoyd

Aq a|qejrene a1em yejs Apnis “syjuow ¢ Buiurewas sayy
10} YIUOW © SOUO UBY) ‘UOHUSAISIUI B} JO SYIUOW €
1511} 8Y} 10} SHoOM OM] AISAS PBISAIISP B19M JBY} SHSIA
aWoY Je SI01eoNnpa J93d PUB SISINU Y)IM 30USIaYpE
1HY J1oy) passnosip sjuedidilied "syjuow g o} siseq
Alypuow uay) Ayjaam-iq & UO PaIaAIap SI0)eonpa
J19ad pue sasinu Aq pajonpuod A1oay) [eoibobepad
UEBDJI9.4 U0 Paseq UOIUSAIBIUI POSE]-OWOH

104

(1023u00 GG ‘uonuUBAIBIUI GS) O L =N

*SO|UIo Je @0ouBIaYpE
%06> Buiodal pue A 9|qe1081ep € Yim AHY
uo Apeaue Jo Buleniul syusied ynpe pajosjul-AlH

euyo

2Loe [oz1¥102
-0402 “[e 19 SWelm

sa163jel}s paseq-awoy pue -Aunuwwo

“([20°0 €0°0-] 500°0- = g) sdnoJB jou00 pue
UOIUBAIBIUI USBMISQ SH99M GZ O} SUI[OSE] oI} A

‘uolemuIl | 4y 810j0q
PUE BUI|9SE( Je UOISSaS UoleoNnpa | Hy pue sdn-yoid

Bo| abelane ul saoualayip Juedyiubls 1els ON I 14V Alyuow Buipnjoul 81e0 Jo pIEPUEB)S :|0U0D
‘(602
‘0e°2-1 01°0- = g) sdnoib |013u00 pue uonuaAIBUL
U9aMIaq S3OaM Gg 0} uljaseq woJy aBueyd Junoo -Buliesunoo juiof paypow ui
Q0 abeIane ul aoUBIBHIP JUBDLI unod $yao \ )

“(Is6°0‘50°1-]

G0°0- = ¢) sdnouf |0,3u00 pue uoRUBAIBIUI UBOMIE]
pouad Apnjs 8y} Jano aousiaype gAY Aep-0e

ur sabueyo ul aoualayip Jueoyiubis Ajleonsiels oN

(dedSNIN :aWv3) shep og
1sed Jano aoualaype snonuiuoD

‘(670 ‘g2 1-]

21°0- = g) sdnoub |01u00 pue uonuBAIBIUI USEMIB]
pouad Apnis ay) Jano sousIaypPe ANYT Aep-£

ur sabueyd ul sdussayIp JUBSIUBIS A|BONSHES ON

(deosSWIN :anv3) skep £
1sed JoA0 8oUBIBYPE SNONUNUOD

“([e'v 50" 11 €22 = HO) |0Au00
ay) 0} pasedwod dnoib uonuaisiul 8y} ul Jaybiy

Ses pusiie 0} Jauped juswieal)
Wed "yoddns
|e100s Bunjaes pue ‘saibajel)s Jopuiwal Buidojersp
‘sanpayos uoljeslpaw Bunesso ‘vousiaype

10} uoeAiow Buisealoul | Hy Inoge uoijeonpa

UO PASNI0} JUBIUOY "SHOIM 6 JOAO SUOISSS

INoy- | 981y} ul asinu e Aq paloaljep sem pue [000j0id
sda)s-8y17 8y} Jo uoneldepe ue pamoj|o} Bullesunod
*SH00M €| 10} PAISAIIOP SIOM SISPUIWSI WIIBJY "SawWl}
Buisop jes-a1d Je Wieje ue punos pjnom Jey} 8dIAap
pasamod-A1epeq ‘|lews e 1o suoyd [|80 umo J1ay}

asn p|nod 82Inep wiiefe ay} Buisooyd sjuedioiied

1IN200 JOU PIP UOBOO|JE WOPUE!
‘010J8181} ‘SULIE UOJUBAIBIUI

(1013000 p€ ‘uonUBAIBIU| 9E) 0L = N

£ 8L} Jo 8O aAj8081 0}
~Jj8s uoluaAIBIUI B} 81808 O}
paziwopuel sjuedjoed 9joN

Apueoyiubis Ajleonsnels asem Apnis sy} Jo 8s1n0d 8y} *Buljesunoo snid wuefe paulquiod Jo ‘Buljesunod 8002 [sz]vi02
130 sAep 0g ised ay) Ul d0UBIBYPE %00 | JO SPPO (uodau-jjos) @0uUIBYPE %00} Q0UBIBYPE ‘90IASP WiIB[E UB 8S0YD Suediolled 104 “lendsoy e e | 4y Buneniul synpe pajosjui-AlH BUIYD -9002 “[e }o uot
*(Jo43U0D "SA 82INSP WLIBJR PBAISISI OYM [[B
‘0u02 "SA BulIESUNOD PAAIBIBI OYM |Jy) Ajejesedes
pajuasaid sjnsai ‘901ap wiefe pue buljesunoo
UsaMIaq UONOBIBIUI OU PaLIOdal SIOYINY BJON
(071 =d) uonenu 1Hy
Ja)je Syuow g1 Jou pIp Jey} 8oy} pue siapuiwal
wiiele PaAIadal Jey) S0y} usamiaq ainjie} o16ojoliA ‘ueMe} 8q 0} aiem
10 3su Ul seoualayip Jueoyiubis Ajjeonsiels oN suoljeolpaw sawi} Je ysej} pue deaq o} pawweiboid
pUE SYjUOW Q 10} PaLLIED 8] 0} WJele [eybip
(°0=d) uoeniul 1dy 19x00d |lews e sem 891A8p Wiele ay | 1YY Bunie)
491E SUIUOUI B OU PIP JEy} 8SOL} PUE SISpulLLS) Aq paoey sanssi [euosiad pue [eanoeid Bulwod1ono
Wie[e PaAIadal ey} 9SOU) UBSMISQ S0URIBUPE %08> . .
PUE ‘UONBWLIOJUI | HY PUE AJH ‘@0USISYPE O}
10 soje. ul seousiayip Jueoyubis siauleq [euosiad paiojdxe pue [000j0id pazipiepuels
"(800°0
1HY Jolje syjuow g1 10U pIp Jey) asoy) 0} pasedwod
Buijesunod panieoal Jey) 9oy} usemiaq ainjie (1043u0 96 ‘wuele pue
Jo sejel Jamo| Ajuediyiubis Ajjeol 000°S< A @injey o16ojolIA Buijesunoo gg ‘wuele |6 ‘Bulasunod g6) 29¢ = N
"(€50°0 = d) uonenut
1HV Jolje syjuow g1 10u pIp Jey) asoy) o} pasedwioo *|04JU09 10 ‘wiieje snid Buijesunoo
Buijesunod paniaoal ey 90y} Usamiaq aoualaype o1 Aoeweyd |POUIGUWIOD ‘BUOJE SIASP WiiEJe ‘Buo]e Buljesunod *I9)US0 9SBASIP SNoNoajul 8002 [v2] 1102
%08> J0 Sejel Ul seoualayip Jueoyubis Ajjeuibrely :JUN09 ||id) SOUBIBYPE %08> aoualaype 0} paubisse Ajwopues sjuedioied 104 | ue1easeo Buiniedal SNP. SAIBU- | HY PaI0BjUI-AIH ehuay -9002 “[e 19 Bunyy
JeaA
s)nsay sswoanQ uonduosaqg uonuaARu| ubisag Apmis Bumas pue uoneindod Anunog | Apnmis Jeak ‘loyiny

(penunuoy) g olqelL

12/33

|.pone.0189770 January 2,2018

journa

//doi.org/10.1371/j

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0189770

ART adherence interventions for ALHIV in LMIC

IC review

Systemat

PLOS |ox

@.

(panupuo))

*(100°0 > d ‘papodai jou Jueoye0)) dnoib [ou0o
ay) 0} pasedwod yjuow ised ay) J9A0 SISOP | HY
J19yy jo uontodoud saybiy Apueoyiubis Ajjeonsiels

€00} dnoib uonuanisiul 8y} ul sjuedioiped

(unoo [jid) ywuow
1sed JaA0 80UBIBYPE SNONUNUOD

*SILUIBQ 90USIOUPE SUIODIONO USWOM JSISSE
10U PIP INQ 9UBIBYPE PAJEN|BAS JBU} SBYSY ,|0IJUOD,
Aq susiA pue ‘poddns [BUOILINU ‘UOIIBONPS LOISSES-9

0] UOIIPPE Ul (PAQLIOSaP 10U) 8ED JO PIEPUB)S
Buinieoas syuedioned jo dnoib payole|y :josuod

‘yoddns [euonunu Ajyyuow pue weiboid [euoneonpa
uoISSas-9 B PaAIgoal os|e sjuedidied ‘saibajelis
Buidoo uo Builesunod papiroid pue ‘sibojoyohsd

e 0} 10 [e)Idsoy 10LISIP 8} 0} UsWOM paluedwoode
os|e Aay} ‘papasu Sy '$82IN0SaI AJUNWWOd

0} uswom paxul| pue ‘sjAisay Ayyeay e pajowoid
‘Builesunod pue uoeonpa diseq papiroid ‘sjoaye
apis inoge syuedioned payse seysy Juswieal o}
Buuaype Jo a1e0 y)eay Buissaooe 0} s1alileq SSaIppe
0} Buljesunoo pue ‘aoualaype | HY 0} siallieq
Bunoyuow ‘sysin awoy Ayeem ybnoiyy yoddns
QouaIaype papinoid (Seysy) UsLOm 193JuNjoA

104

(101)u00 € ‘uonuaAIBIUl ¥E) 89 = N

‘sobe||In @ousjenaid-ybiy [eins ur Buial Swiwy/s||ed
001 < SJUN0d $9 PeY PUB SYUOW € < IO} 1HY
Buinieoal uswom (s1eah Gp—g|) Ynpe pajosjul-AlH

elpul

102 [og]ztoz
-6002 | “lejo yreweAN

‘sieakg
1aye ([60°9 ‘€0" ] 9¥'2 = HO®) uoissaiddns o160joiin
Jo sajel Jaybiy yum pajeroosse sem poddns ySyo

(qwyseidod
00+ > TTA) uoissaiddns oi6ojolip

“(paquosap

10U) SOIAISS [BOIUIO PAEPUE)S BuiAieoal JOLISIP
yieay BuioqyBiau e ul Buial pue ased ul pajjoius
s)inpe pajosjul-A|H o dnoib payole|y :uosuedwo)

((1000>d‘e'GL=;X) sdnouf (sousiaype

%1'bb) [043UOD PUE (90UBIBYPE %E 6.) UONUSAISIU
usamiaq s1eak g 1a)je souaiaype paodal

-J|os ueaw Ul souasayIp JueoUBIS A|lRONSNEIS

(uswinnsul
D10V Payipow) yuow
1sed Jano 8ouBIBYPE. %SG6<

“weiboud

90UBUI0IIW BARO3]aS € pue sdnoib poddns sead
papn|oul OS[e UOHUBAIBIU "SPEBU JILIOUOJBOI00S
pue yjjeay [elusw ssasse pue ‘sjuswiulodde
ajeulpi009 padjay ‘woddns [eusyew pue

[euoniowa papinoid ‘@ouaiaype JusLWIEa.) O} Slealy)
|PUE S]031J3 SPIS 10} PRIOJLOW SWES) YSYD "SyIuowW
21se| ay} Buunp uoisiaoid pasede) yum ‘syyuow

21 1o} payse| uoisinoid 10Q "S8sop LHY Ie 10 10d
9pIACId PUE SHISIA BWIOY JONPUOD O} SISXI0M U}eay
AKe| pue ‘siosinadns pjol) ‘sasInu paulel) jo wes) e
pakojdwa weiboid souaiaype (YSYD) [elA0RIUY
pasinedng yim Juswiuedwoooy paseq-Ajunwiwo)

dnoib uosuedwod payojew
yum Apnjs [ejuswiiedxa-isen

(103u0 09 ‘uonUBAIBIUI 09) 0Z} =N

“osed AIH
10} [eydsoy Aseiua) e o} pasiajel pue Auaaod ui b
1HV 8jeniul 0} noqe sjnpe dAleu- | HY Pajodjul-AlH

niad

2002 [62] 102
-5002 “Ie 1o zouny

“(£2'0=d[g'09 ‘6'91-] M

/s1189 £° 12 *aBuByd JUN0d $ @D Ul 8duBIBYIP Palsnipe)
sdnouf usamiaq Jeak | 0} sulj@SEQ] WOI) JUNOD

@D @njosqge ul sabueyo ul aoualayip Jueaiubis oN

1Unoo ¥ao

. Appnq juawyealy, e Ayuep! pue Ajiwe) pue spuauy o}
0} JuawabeIN0dUS pue Ja)ealay)
syjuow 9 A19A8 pue uoy 14V e uonenjeas a0

Buipnjoul 8180 Paseq-oluljo piepue)S :uosuedwo)

(10r0=d[z2'1 '€0'1] G} ‘yye) dnoub
uosuedwod uey) Jeak | je peoj [elin passaiddns
B Y)Mm paule}as aq o) Aoyl aiow dnoib uonuanie|

(Jwyseidoo
002> TA) uoissaiddns [esip

‘paluap! se uoddns [ejuswnsul 1o

[etoueul papiaoid pue Bulusalos pajoNpuood Siexiom
[B100S "SpJemIa)e Papasu Se uay) ‘sisIA Ajyiuow

¥ 1811} 8y} 4oy sjuedioed pajuedwoode SpHD “SHSIA
o1U110 10} papinold aem spuadys uolyepodsues |

" LHY JO Syluow 0. 1811} 8y} Joj papinoid

1oM SUOIBI P00 "SUOIEdIpaW |[e Jo 1 OQ papiroid
pue ‘@ousiaype 0} siallleq [enuslod paynuapl
‘SJUBAS 8SI9APE J0} palojiuow ‘poddns [eioos
papiroid SMHD “(SMHD) Siexiom yjeay Ajunwiwiod
Aq sawoy Jiayy ut Ajrep pa; aJam Juswiuedwoode
paseqg-Alunwiwod BulAigoal sienplaipu|

Apnjs poyoo
[BuOlleAI8SO BA110adS0Id

(uosuedwod 9og ‘UonuBAIBII HOE) 019 = N

"JOUISIP JUBIBYIP B WOJ Palos|es alom
eans

U- ] HY 91om
ey} (Le obe uesw ‘sieak | Z<) sinpe pajosju-AlH

epuemy

8002 [sz1€toz
-2002 e 19 oyjuely

“([v0'9 ‘10" L] L'2 = HO®) duljpus Je uosiedwod
paseq-feidsoy ay} 0} pasedwoo dnoif uonuenelul
Apueoyiubis Ajleonsnels
150j0a1A BuIABIYOE JO SPPO

00> TTA) uo!

*120140 [BOIUID JO UeIdISAyd € yim sysIA
[endsoy Ajyluow papusye sjusied ‘[eldsoy jeuoibal
B Je 8180 paseq-ojul|o Buiniedal sjusiied :uosuedwo)

‘SYIUOW g J3}JE Palen[eAd Sem UoluanIaul

ay] “Alyyuow syuedioed 0} S]HY panquisip
siaajunjo "Hoddns sousiaype Ajrep apiroid

0} Japoddns Juswieal) e Ayjuspi o) pabeinoous

a1am sjuaned “Bullesunod souaseype papiroid pue
‘Juswieal) pazife1oads paiinbai jeys syuaed paisjel
‘suoNoeal 9SI9APE Jo swajqoid [eolulfo Jo aoussald
o) passasse Junoo ||id e pawiopad $198)uNjoA SysiA
Buunq ‘syusijed paubisse 0} syisiA Ajyeem ybnoiyy
SVg0 papiAoid siaquiawW AJUNwWWo 199un|oA

Apmis [euswiadxa-iIseny

(uosuedwod 00g ‘uonusAIBII G81) S8E = N

*(uosiedwoo) [eydsoy [eucifiai e je Jo (uoluariaiul)
a0 paseq-Ajunwwod Buipinoid 1eusd yieay
[BINI B J8Y}I0 JE 8180 BUIAI08 S)NPE PajoRjuI-AIH

epuebn

6002 [22]
-9002 | 20z “lejodds

s)nsay

sawo2no

uonduosaqg uonuanRu|

ubisaq Apmis

Bumas pue uonejndod

Anunog | Apms

Jeap
Jeak ‘loyiny

(ponupuoy) g olqelL

13/33

|.pone.0189770 January 2,2018

journa

//doi.org/10.1371/j

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0189770

ART adherence interventions for ALHIV in LMIC

IC review

Systemat

PLOS |ox

@.

(penupuoy)

“(ev0°0 =d '69°0 = HHe) SAep 009
19A0 81N|le} JUBWIESI} PISESIIBP LM PBJeIO0SSEe
Apueoyiubis syunoo |id Jo Jequinu paseaiou|

*(10°0>d ‘[s1un00 9] skep 26t pue

‘[syunoo g~ ] shkep gey ‘[s1unoo o] skep oze = swiy
ueaw) pawuopad sjunod [jid Jo Jaquinu 8y}

Aq ApueoiyuBis pasealoul ain|ie) Juswiea) o} Sl

(dn-mojjo} 0 sSO|
10 {Y1eap ‘uolenuiuodsip 1Yy
“IA 8|qeI08)ep) ain|ie) JusLieal |

*10301pasd

Se pajen|es syjuow g jsed JoA0 pajonpuod

sunoo |iid jo Jaquinp “sjunod [jid ueroisAyd

woyy Ajuo ejep sepnjoul sisheue-ay ‘sueisAyd pue
‘sisioewseyd ‘SpHO Ag palonpuod a1em sjunoo [id

*(10°0>d ‘1270 = 1) peseasoul
Sjuno? ||id paounouueun Jo Jaquinu se Ajuesyiubls
paseasoul syuow 9 }sed ay} JI9A0 S0UBIBYPE UBSJ\

(eyep |iyo1 Aoeweyd)
90UaJBYPE SNONUUOD

‘2102 “'[e 18 Buaiyoy ul punoj uondLosep uonuaAIBU|

2102 “[e e Buyoy
wouy eyep unoo |iid jo sisAjeue
-ay :Apn}s Yoyoo aAoadsold

‘2102 “'[e 18 Buiayoy ur paulep uonendod

ehAuay|

HN

[1vleLoe
e Jo Buaiyoy

14V uo Jeak auo saye (Loo'0=d

%9/ "SA %086) Ul 0 J1oy) Aq pawiopad sjunod
PEY OYM puUE (50°0 > d ‘%ES "SA %06) SBuneaw
dnoib poddns €< ul paje red oym asoyy Buowe
J1aybiy Apueoyiubis Ajleonsiiels sem aoualaypy

(eyep |iyo1 Aoeweyd)
90UBIBYPE SNONUNUOD

*SYSIA Jopinoid

Buunp payuap! senss| aouasaype yim dn-mojjo}

0} pue uonealpaw Bunyey yum sebuajieyo ssnosip

0} }sioeuneyd e yym jaw sjusned 'sysiA sepinoid
J1aye papiroid sem Bullesunod Aoewieyd siepiaoid
Aq pajonpuoo a1em sjunoo |id paounouueun “1HY
UO Syjuow 9 }si1j 8y} 40} siseq AJyjuow e uo SHSIA
ol1uIjo papushe syuaned ||y ‘1 HY 0} pajejal sebuajieyo
PUB S3SS900NS PUNOJE PRISJUSD UOISSNOSIP

‘SMHO Aq paj sBuneaw dnoib poddns Ajyuow
papuaje (,selppnq juswyealy,) siepoddns juswyeas;
J13Y) pue sjualed ‘papaau se pausiopad siisin
awoy dn-moj|o} pue dJuljo 8y} O} S[eLIael Jualied
‘Snje)s y)|eay |[BaA0 pue ‘eousiaype Jualjed ‘aieo
0] sIaleq pajen[eAd SMHD ‘1HY Bunen
QU0 UIYIM SMHD AQ PB1ONPUOD 210M S

Apnis poyoo aaoadsold

L0E=N

*Apnis siy} wouj papnjoxe Jou
219M 101 Nd POAIORI PEY OYM UBWOM dANISOd-AIH

‘lendsoy e wouj
21e0 Buinieoal a1em pue 8sinod uolesedaid | Yy
ue pa}o|dLod Oym SYNPE BAIEU- | HY PaIOdJUI-AIH

ehAuay|

°N

[ovlzioz
e Jo Bualyoy

‘papodal Jou 8WwodINo

Joy pouad awil *(120'0=d {LEL'Y = X %L9)

ajes dnyoid %56 Y} PASILOE OUM Sy d INOYIM
sjuaijed Jo uoiodoid ey} 0} pasedwod %4,G6< JO jel
dnxjord yuswyeau) e pautene (%68) Syd Yim syuaned
Jo uoipodoud seybiy Apueoyiubis

(eyep |yas
Aoewreyd :ayes dnxyoid juswiessy
JusNed) 80UsIBYPE. %SG6<

'PaqUOSaP 10U 81D JO PIEPUE]S S0
Vd 919081 0} 10U BSOYO OUM Sjualjed :uosiedwo)

*S90IAI9S 9say) Ul Led axe) 0} 8soyo syusied

[e Jou ‘Janamoy ‘Buiwwelboid yd yum syuaied e oy
9|qe|leA. Spew a19Mm SaOIAISS Yd "SHSIA swoy pue dn
-moJ|0} ybnouyy seoinies poddns eoualaype apinoid
PpuE ‘UoNEONPa UolENIUI JUSWIEaI}-a.d JoNpUoD
‘8ouUBIBYpPE 0} S18LLIB] AJJUSPI 0} JUBLUSSBSSE [e100S
-oyoAsd papinoid (Ssyd) seyesonpe jusied paurel |

Apnjs Joyoo anjoadsoliay

0PS=N

‘sali[Ioey yiesy
1e a1e0 Buinieoal (plo sieak ge—Gg sjuedioiyed jo
%6G) SIUBISBIOPE PUE ‘UBIP|IYD ‘SIINPE PajodjuI-AlIH

BOU}Y UINOS

- 002

[es] 1102
e 3o Joquinb|

*(1LYV uo syjuow 09 suaied Buowe [0ty ‘19°L]
99'2 =HOE® 1V uo syjuow g sjueied buowe [og" |
‘P1'1122°1 = HO®) Syuow 09 pue 9 usemiad [ersjul
yjuow-g yoeas je | 4y uo sjusiied Buowe [01u0d

0} pasedwod dnoib uouanisiul u; uoissaiddns [elia
Buinaiyoe jo sppo Jaybiy Ajueoyiubis Ajjeonsiels

(Jw /saidoo
00> TTA) uoissaiddns [eaip

“$10||9SUN0J 8duUdI8YpPE. 0} SS82Je

peY S8)IS UIBLaD Je Sjudlied "SUOISSas uoljeanpa
14V pue A|H dnoub Juswieasiaid £ panieoal

os|e syuaned uosuedwo) ‘syd Aq SygD aAe0a1 jou
108} SWES B} & Sjuslied :uosiiedwo)

‘pouad Jeak-G J9A0 SBWOIN0

paulwexa siskjeuy "siseq Alyjuow-¢ e jses)

J& UO paysiA a1am sjusijed 8|qeIS PaedIpU i SOIUID
o} s[eajel papirold pue ‘suonosyul onsiunuoddo
10} pauUsa10s ‘uoleonpa Yieay pue Buljesunod
2U0-U0-3UO papiAcid ‘s0aYd souaIaypPE pauLiopad
‘aBeJ0ls UOIIEOIPBW UO PasIAPE ‘UoNEDIPaL

10 Buiye) pasinadns ‘Yiuow auo 1oy SUSIA swoy
Ap{eam pajonpuod syd ¢ Buiusaios paseq-awoy
|e1oosoyoAsd [eniul 8y} 1oy “sysIA swoy ybnoiyy
sjuaied 40} SYgD papinoid (Syd) Seyedonpe jusiied

Apnjs poyoo
|euoiieAIasqo aAndadsold

(uosuedwoo
G82'/ ‘UonUBAIBIUI 8996 L) €56'99 = N

swesboid (vd)

9]B00APE JUBNEd BAIIOR PUE SWa)SAS UON03||09 Blep
[e21UI[0 D1UOA}938 PBY Jey) Sa|Ioe) aieo Arewnd
pue sieydsoy papoddns-Q9ON woiy 1 Hy bue
(jo13u00 9'pg ‘S gD 4o} sieak |ge obe ueipaw
‘sieak 9. <) S|enpIAIpUI BAIBU- 1 HY PBIOBjUI-AIH

BOU}Y UINOS

LL02
—¥002

[es]

210z “le e medq

“([20°2 ‘e¥°01 06'0 = HO)

dn-mojjo} yyuow g} 1e dnoib [013u0d pue wie

Is1A awoy snid Sy gD ueamiaq uoissaiddns aibojolin
4O SPPO Ul SOUBIBYIP JUBOIIUBIS

“(lo2'+ '8e70)

08'0 = HO) dn-mojj0} yluow g|. 1e dnouf jo1uod
pue w.e Ajuo Sygo usemiaq u
1O SPPO Ul 90UBIYIP JUBDLY

(qw /sa1dod 00>
TA) uoissaiddns [eo1bojoiIp

*Buljesunoo juswyeasjaid pue
AIH Pazipiepuels Buipnjoul 810 JO PAEPUE]S :0IU0D

"PaqLOSap Jou syisiA awoy Jo Aouanbaid “syyuow
61910 PaIaAI[ap SEM UONUSAISIUI Y| "SHSIA SWOY
ybnouy} poddns apinoid o} moy uo Buiures) SAISUSIxe
UaNIB a1em ‘SaA@sWaY) 1 HY UO AJUSLIND 819M WOoym
1O SWOS ‘SI0JBONPS 198d "oy ay) Ul 10 wiopad
0} Jauped Juswieal) paseq-awoy e pue ‘10jeonps
J103d & WOy S|[B2 10 Wiele Yoyem Ag paianlap
‘S19PUILLA] UONE: P 10 PAISISU0D SYED

*9JBD JO pJEpUE]S Jo ‘Siojeonpa Jead

Aqg s awoy snid Sygo ‘auoje uonuansaul (Sygo)
poddns aouaiaype paseg-Ajunwwod jusuodwod
1JINW € 9A19994 0} PAZILIOPUE. dJaM Sjuedioled

104

A_o::oo 00¢ ‘siojeonpe
Jead snid SYED 002 ‘SYED 002) 009 =N

‘[e)dsoy e e 810 ul pajjoiud
a1 OyMm S)NPE SAIEU-JUSWIERI) ‘PRIORJUI-AIH

euabIN

8002
—9002

[18lstoz
LREPLEN 5o}

s)nsay

sawo2no

uonduosaqg uonuanRu|

ubisaq Apmis

Bumas pue uonejndod

Anunogy

Jeap
Apms

Jeak ‘loyiny

(ponupuoy) g olqelL

14/33

|.pone.0189770 January 2,2018

journa

//doi.org/10.1371/j

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0189770

ART adherence interventions for ALHIV in LMIC

IC review

Systemat

PLOS |ox

@.

(penunuo))

suopuaniajul paseq-Aypoe

*(50°0<d) sdnoJb [013u00 pue uoRUBAIBIUI
U99M}aq BUIIPUS O} BUII9SE] WO} 8OUSIBYPE UBSW
ur eBuByo Ul 9dUBIBHIP JUBDIYN

(unoo |id paseq
0) 8dUalaype snonuluoY

*(pPaquosap jou) a1eo Jo
piepuels Buinieda syusijed passaidap-UoN :|ouo)

(pessiw sjjid :Hodai Jjog) shkep g
1sed JaA0 90UBIBYPE SNONUNUOD

*PagUOSaP JOU UOHUSAIBIUI

Jo uoneing "(1dl) AdesayioyoAsd jeuosiadiojur

10 (weidojeyo Bw 0z—0 1) Juswyeal} aA19981

0} paziwopuel aiam sjuaiyed passaidap ‘Aiua Apnis
e (QVH) a1eas Buies uoissaidaq uoyiweH ay} pue
uolen|eaa onsouBelp [ea1uljo B panigoal syuaied |y

104

(1023u00 Og ‘UonUBAIRIUI 2€) 29 = N

“yun
yoseasal AJH Alsienlun e Je ased Buinieoas syuow
9< 10} | HY UO B|GEIS 219M OYM S}NPE Pajoajul-AlH

[68]2102 "A
‘4 ‘yeussr pue

BoljY Uinog 8002 “H A I "BSOON

Juawjeas) uoissaidag

“([02°} “26°01 80" = Hye) sdnouf jo5uod
PUE UOUBAISIUI UBBM]E] BUIIPUB B A 8|gejoajepun
JO sejes ul seousiaylp Jueoyiubis Ajleonsiels oN

(w
/s21dod 05> TTA) A @lqeeiepun

‘Isioeweyd € Y)m SIa)unoous ou pey

PUE S8SINU WOJJ SUOIEOIPSUI UO UOHEBWIOJUI PIAISS)
sjualed ‘syiuow 4 Aione ssia [eoiulo pue dnyoid
1HY Alyiuow Buipnjoul 816 Jo pIEpUBIS :0AU0D

‘(IS4 ‘56°0] GO'L = HYe) aulpua Je sdnoif
104)U0D puUE UoHUBAIBIUI UBBM}a] sAep € Jsed Jono

%S6< @0ouaIaYPE PaUOdal-}as YIM Slue
suorpodoid ul Seousiaylp Juedl

(uodas-ylog) skep
€ 15ed 90 B0UBIBYPE %56

“swa|qoid

paje|al-Bnip pajos pue ‘pamalnal ‘passaippe jusied
pue jsioewneyd ‘Buisaw pajnpayos Yoes Jy ‘syuow
21 10 [e10} € 10} shisIA [yas Ajyuow Je pue Buisuadsip
Bnup [eniul Jo awny ay) ye suswibes uonduosaid Jleyy
uo sjsioeweyd Aq Buljesunod painjonils paledal
sjualyed ‘aouasaype Juaned anoidwi 0} [gg] poyiaw
Japeq ey} Buisn uonuaAIlUl 81D [edNBOBWIRY]

104

(jonu09 991 “UonuUBNIBIUI 991) 2EE =N

“gaJe UBGIN UE Ul [00yos
[BOIPAW E JE 8180 AJH BulAigoal synpe pajoajul-AlH

6002 [z8]¥102
-9002 e 10 eJio,

buyesunoa jspoeuieyd

“([-'91 ‘2721 £°9 = g) poliad dn-mojjo} yluow 8| J9A0
uonesuaouod Bnip ueaw ul sebueyd Jsyeald yum
PoJeID0SSE JOU SEM SOIUIQ0OIW BU} Ul uoiedidied

(e1dwes Jrey ui uonelUSOUOD
[RJIAGN) UONEAUSOUOD Bnig

‘paquosap
10U @18 JO pIEpUE}S “UoNUBAIBIUI Bulnieoa)
10U SUONEDO|-GNS Ul SANIUNWWOY :uosliedwo)

“JYIOUB SUO O} SNJBJS JIdy) 3SO[OSIP

0] SI9QUISLU O1UI|D0IDIW 40} PaMOY[E Yalym ‘Bunsal AlH
dnoub Aseyunjon ur eyedioied o} papaul sjuedioiied
-uonowoud poddns dnoib pue yuswyeas) pue
uonuaaaid AJH PEPN|OUl JUSJUOD UOISSAS “SYIUOW

G J9A0 Yoed SINoY £—g BUIISE| SUOISSES SUOISSNOSIP
Apfoam-iq 0| PaPUSHE SOIUIO|OIOIL LIOJBUIPIO0D
MHD e paubisse sem 001U YOBT "S|ENPIAIPUI
anipoddns Jayo 10 ‘spualy ‘siequisw Ajiwey

950[0 J0 ,SO1UID0IOIW,, ULIO} O} pajiAUl Slualied | HY

ubisep 1se1-1s0d 1s81-01d
dno.b-om) [ejuswiadxe-isend

(1023u00 £G . ‘UonUBAIBIUI 912) BIE = N

*18Ju80 Y)esy e 1e | HY
| Apeaije pey oym sjuaiied Jnpe pajosuI-AlH

zioz [og] S0z
ehuay| -L102 10 Aaxl

“([%2°€ ‘%5911 %9'9- = 2ouaaHIp
paybiom) dnoif |013u00 pue uonUBAIBIUI UBSMIE]
dn-moj|o} Yeam 4z Je ainjie} o16ojouiA jo Ayjiqeqold

(u
/s21dod 00p< 1) @injre} oibojoIA

*UOIJeULIOJUI LOIBONPS Y)[eay
pue AJH 0ISeq paagoal Ajuo oum seuped Juswieal)
pue (paqLOSap J0U) BIED JO PIEPUES (|01UOD

“S}99M g PaISE| UONUBAIBIU] HOaM
e shep g ‘Aep Jad asop auo jses| e | 0 pawiopad
siauped souslaypy ‘siolleq aoualaype yum djay Joy

(1023u00 8z | ‘uonuBAIBIUI 6Z1) LGZ =N

aAneINWIND Ul 8ouasaylp Jueolubis Ajeonsiels oN »se 0} 8jgeun 4o Buljimun sem juedioned ay) ji ols amqequiz
“([eg’t ‘08°0] %G6< ‘%S6—06 |BOIUIIO BY} O} UOSIEl| SB PaAISS pue ‘Loddns [e100s ‘elquez
12’1 =HO) dn-mojjo} yoam ¢ ye sdnoib [01uod ‘%6°68—08 ‘%6'6.—0L ‘%0.L> anysod papinoid ‘sbrup Jiay) ayey o} uedionied “SOIUIIO BYIS © | DV Je sjudled alom ‘epuebn ‘eouyy
pUE UOUBAIBIUI UBBM]E] SaLI0BBIED BouUBIBYPE JO ((degsSINTIN :AQINY3) Jeuenb Buipuiwal ul pajsisse ‘Gunie) 6nip paiojuow oym 1Yl [ HY Jo s}eam 9| < Jaye (uiyseidod 0o0 1t <) | Yinos ‘niad ‘ileH 102 [s8lsiog
UORNQUISIP Ul SBoUBIBKIP JuBDILBIS Aeah Jad uaye) sasop Jo % | ‘sisuned 8oualsype JusWIEal) paliusp] sjuedioied 104 aunjre} 0160[04IA PSWLUOD UM SHNPE PBIOBJUI-AIH | ‘|izeig ‘euemsiog | —6002 “|e 19 ssoIn
‘Buliesunod
9OUSIBYPE PUE UOIIEONPS Y)[ESY PUE SYSIA
0 Ajypuow Buipnjoul 81e0 JO pIepuBlS (|01U0D
‘Juswjeal] 0} sialleq
18Y}0 pue ‘Jno-uing ‘@ouaiaype-uou juaiyed ssaippe
0} syeam +z A1ana pjay a1om sbuileaw S| “siaem
8z pajse| uonuaniaiul 8y “sbunesw dnoib poddns
I, L 0} juaired ay} Auedwoooe pue ‘A10}siy dluld pue
(220'0=d (2991 ‘z2’1] 1§'y = HO) dnoib s)nsal 18} [[e Jaquiawal ‘syuswiuiodde dn-mojjoy
uonusnseul sy ut laybiy Apueoyubis Ajeonsnels B d
8I9M BUI|pUS Je BoUBIBYPE %G6 < Bulrey JO SPPO (Juno9 [j1d) @oUBIBYPE %SE< PUSHE LIOHBOIPSWI IS e} 0 JUSHEC L PUILLISI O}
° N b PaJON.ISUl 219M PUE S[ELISIEW [EUOIEONPS PAINJONIIS
*(50°0<d ‘papodal yum papinoid atem sg | “syuedioiued jo isniy . _
10U OlisNElS 158}) SAN0IB (%E°96) [03U0D PUE (%1°66) ayy paured pey pue snjels A|H suedioed ayj jo (oo /g ‘uousnialul 26) p2L =N
UONUBAIBIUI UBSM}B] SUI|PUS Je 80UdIaype Ueaw (unoo | aseme sem oym (S 1) Jopoddns Juswyeasy e Ayuapl o} oI AIH [¥8] LLOZ
ul seouasayip Jueolubis A)[eolisiiels ou alem a8y L ) 90UBI9UPE SNONUNUOD | SISNIOM U)eay WOI} 80UBISISSE PaAIadal sjuedioiled 104 [endsoy e je |4y Uo Ajus.ing synpe pajosjui-AlH epuebn 010z “[e 18 Josinuny
Jesp
s)nsay sswoanQ uonduosag uonuaIalu| uBisaq Apmis Bumas pue uonendod Anunoy | Apmis 1eak “oyiny

(ponupuoy) g olqelL

15/33

|.pone.0189770 January 2,2018

journa

//doi.org/10.1371/j

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0189770

ART adherence interventions for ALHIV in LMIC

IC review

Systemat

PLOS |ox

)

(penunuo))
poquosep SvL=N
10U 9JBD JO pJEPUB]S "SUONe] POO} SINGUISIP JOU PIP *}§0-1no Ayunoasul
‘g|qejiene Jey) solulld wolj a1ed Buiniedal sjusijed :uosuedwo) P00} 8y} 8A0qEe Pa103s Aauy i 8|qibije a1em sjusiied
B8loM oUBIBYPE JO S8INSBSW BUIjaSeq ON BJON ‘6002 U 81$ SN
‘(Lo'0>d Ajerewixoidde Jo anjen paysew e pey uonel Ajyuow
‘90" = 1) uosuedwod payoyew a109s Aysuadoid (eyep |Iyo1 Aoeweyd ay] "pua|q Inojy Aos/ui09 e pue ‘sead ‘|lo a|qejebon
e 0} paedwoo dnoib uopuaAIaiul BY) Ul SYIUOW Q e :oljel uoissassod uonedIpajy) ‘aziew Jo suoljes AJyjuow papnioul Yolym ‘syjuow 6] 2102
JayBiy Apueoyiubis Ajleonsiyels sem aoualaype Ueajy 90UaIBYPE SNONUIIUOYD 21 10} oddns [euonuinu paaidai sjuedioied Apnis [eyuswnadxe-isen) Areoyauaq wouy a1eo Buinedal synpe pajodjul-AlH 6002 “le jo 1keAur ]
Joddns uonrynN
‘syuaijed a|qess Ajieoulo
Jo} syyuow ¢ A1ans 0} yuow Aiens wouy builien
SysIA o1l Buipnjoul 810 Jo paepue)s :uosiiedwo)
‘SyjuoW g Jo)e pajenjeas
sem uonuanIdu| “uonejuswaldwi poddns o} swes}
Aupioey paysia yels Apnis (1 ‘sisAjeue pue uoioe)|0o
EJep pue ‘SUOIUSAISIUI 9OUBIBYPE ‘Bouslaype
uo Bujuren pajebie} panieoal Jeis (¢ :Buljesunod *(9.G = uosiredwod ‘0gG uonuaIBlUl ‘1edk | > |HY
SpoY09 9dUsJIaYpE [BUOHIPPE PBAISDSI PUB JUSJBYPE uo) Loyod pajeall-Aimau pue ‘(g = uosliedwod
. -UOU SE paljjuspl 81am Sasop passiw papodal 1eyy ‘9p = UoluanIalul Jeak | < 1HY
paleas} Aimau 1o paousiadxa Jayys 10} uosiedwod (sp10oa1 eouepuaye
sjualied "ISIA Yoes e Sasop | HY PassiW Inoge jse U0) U0Y0D PaouaLadX3 :paJO3]9S 219M SLIOLOD OM |
pue uonuaAIBlul usamiaq pouad Apnis ayj Jono sdef oluIo pue [|yai Aoewieyd) skep
Alddns uoneoipaw Aep-1 | Ui 8oualaip Juedyiubls oN 1 uey} aiow jo deb uoneoipapy PInom sUeLoIuo 0s paBueyd a1am swuo} Butiojuow 681 =N
h - - - o Jualed (g ‘eouewioped Buideay-juswiuiodde
‘uonuaneul-ysod Ayjioey sopuow pue yuaned yoes 1oj sarep
pue -a.id je aouaiaype Aep-g %00 | pauodas sdnoib (nodai-jjag) skep juswyulodde [enjoe pue pa|Npayos pi0dal o} Areip Apnjs }se)-isod isey-a1d ‘sjepdsoy 6002 [e6] €102
|04}U09 pue uonUBAIBMI Ul sjuedioied Jo %06< € 1sed Jono aouaIaype %00+ Juawiuiodde o1uIfo v (| :JO PAISISUOD UOHUBAIBU| dnoib-om) [eyuswiadxa-isenp JOLISIP [Nt W0y 81ed BulAigoal synpe pajosjul-A|H -8002 |e 10 joniog
(eyep |yas
\GNEE\zn: uolBOIPaW INOYIM ‘pouiad YjuoW / | & Jano pajusws|dwi ‘(192 = u ‘poued %:.uw Buunp
*(2200°0>d) uonuaniayul shep 1< 1uoyoo pajean Aimen SBM UONJUSAISUI 8] "POPaaU S|[IjaJ JO Jaquinu sy} 1dv m:_:m " ) Hoyoo Ummmm:.z@mc pue ‘(0z, = u
-a1d 0} uonuaAIBIUI-}SOd W) UOIBIIPaW INOYIM (erep (a1 20npai 0} JusIaype %G6< 81em Jey) sjuaied Buowe %S6< mo:m;m;wm 1eak | < | 4y Uo) Hoyod
shep 1 < Buiney jo Anjiqeqoud Jemoj Ajueoyiubis Aorwieyd) uonesipauw Jnoyum (06 40 09 01 sAep og wouj Buiseasoul) suonduosaid PaouBiadxe USLLIIEa. L :PIOa|es B1oM SLOLOD OML
Ajreonsness e pey syuedionied Hoyoo pajessi-AimeN sAep £ < :Hoyod pajeali-AimeN J18buo| anlb 0} pabeinoous osfe alem sail|ioe) 18%'L=N
(1000°0>d) UonuenIeUI-aId 0} .E_mmm 1e siaquosald ‘||ijel Brip e umuwwc Ajuo
uonuansul-jsod wouy Buiiedwod uoealpaw JNoYHM PUE '9%G6 < 80Usiape pajiodai{jes e pey ‘stjuow
s 21 1se9] 18 10} | HY UO usag pey oym sjuaned
skep < Buiney jo Anqeqoud semo Apueoyiubis .
Alleonsnels e pey syuedioied poyood pajea-AimeN OB} 158}, PIn0d suepinoud ‘abeLy je swejqoid
o ou papodai sjuaied J| “HSIA }XaU J1dy} Jo sjuaired
([6£°0 “09°0] 69°0 = HO®) UoRUBAIBIUI puiwai 0} sauelp Juawjuiodde pue ‘pi0oal ey} uo
-a1d 0} uonuasaul-jsod woly Bupedwod uonesipaw (eyep [yo1 paseq uinjal o} syualyed Buibeinoous ‘sjuswiuiodde *SolsI)oeIRYD pate|al
noyum sAep < Buiney Jo sppo Jemo Aueoyiubis Koewireyd) uonesipauw JNoyim dn-moj|0} JO PI0DBI UBHLM B JO PBISISUOD LIIYMm Apmis -uonsabuod Jo moyy Juanyed Jood yum siepdsoy 0102 [z6]
Ajreonsiels pey syuedonied Loyod paousuadxy skep g< :Hoyod paousuedxgy ‘wajsAs Juswiuiodde ue peonpoJjul uouBAIBIU| 1sel-1sod Jse)-a1d dnoib-sjbuis | [9A8J-10LISIP WOy 81ed BuiAIgoal s)NPe pajoajul-AlH -6002 | ¥10g “[e19eNqO
*s||yel 1HV Ajyuow papnjoul 84ed Jo piepueis
‘papodai Jou uojuaAIdlul Jo uoleinq “Buuoyuow
@oualaype pauayibuains pue ‘Buiures) Siaxiom
i X poddns aouaiaype ‘Buioel) ‘siepoddns Juswyeasy
(roo0=d ‘Siepulwal a|Iqow ‘salelp 8duaiaype ‘sle|jes|
776 '9'p] %0'L = 2oUBlaYIp) BUl@SEC 0] @ UB S8SSE[O UOIBONPS Yleay papuedxs ‘Buljasunod
Bunedwoo souslaype %G6< pansiyoe sjuedioed [16] (Modai-yas pue Junoo |jid P N .
jo uoipodoud Jeyealb Ajueonyubis Paseqg-olullD) 8oUdIBYpPE %SG6< [enpIAIpUL paUaLIBUB.S papnjout sjuauodwod 196=N
i o ° "JusWIEal} S1BD JO PIEPUE]S Ul PApN[oUl SeM 1By}
‘(Loo0o=d (nodau-jjes pue Junodo Buuoyuow onewsisAs pue ‘Buiesunod ‘uoneonps
‘auIlpue % '66 ‘aulleseq % .6) pouad Apnis | |jid paseg-olulo Jo uoneuiquiod) | yieay Bunsixe Apeadje ay) uodn yjing yoiym ‘ebexoed Apnis ‘sa)is | Yy Ajioey juswiuionoh 0Log [o6] 202
ay1 Jano Ajueolyiubis pasealoul 9oualaype Uespy 80UaJaypE SNonuRUOD 90UIBYPE PIOUBYUS UB PaIaAlep UohuaAIsul 8y | Isal-isod 1sel-aid dnoib-aibuls 1e SYjuoW €< 10} | Hy UO S)Npe pajoajul-AlH -6002 “[e 18 Josinuny)
Jesp
s)nsay SawoanQ uonduosag uonuaIdu| ubisaq Apmis Bumas pue uonejndod Anunog | Apms Jeak ‘loyiny

(ponupuoy) g olqelL

16/33

|.pone.0189770 January 2,2018

journa

//doi.org/10.1371/j

PLOS ONE | https



https://doi.org/10.1371/journal.pone.0189770

ART adherence interventions for ALHIV in LMIC

IC review

Systemat

©PLOS | ore

(panupuo))
bumyiys yseL
‘PaqLIOSap J0U 8JED JO PJEpUB)S
'O B 9AI19031 10U PIp Oym sjuedioied :uostiedwo) SEL=N
"o WW/s[182 002> UNod Q0 Sem BQ e Buineoel
“(lorve ‘1970 1o} Aunqibije [eordA | “eoiopiiom ey Jejue-e1 0}
/S = "HO) sdnoub uosiedwoo pue uonuaiaiul ybnoua Ayyeay a1e Aay [un sfenpiAipul pajoajul-AlH
UBaM}Q | HY UO SUIUOW O 184e %SG6< doulaype [ov] (SVA awos poddns Ajjepueuy disy yoiym ‘(9q) siued ‘sjeydsoy ye oLoz [s6]
40 SPPO Ul 8oUBIBHIP JuBdYIUBIS :H0do-J|9S) 90UBIBYPE %GE< Ajgesip s,eouyy yINos Jo 1oeduwi ay) pajen|eay Apnis 1oyoo aAnvadsold | 1HY S1eiliul 0} INOge SINPE SAIBU- | HY ‘PAI0sjul-AIH BOLJY YINOS -/002 2102 192113
uoddns jeroueury
"POqUOSSP JOU SO JO PIEPUEIS "4SNY Paseq
-Inuead ay) se uolsodwoo OLI[BD JEJIWIS UM Jebns
pue |10 payIuo} yum (+gs) snid puajq Aos-ui0o
B JO SUONEJ AjIUie) pUB [BNPIAIPUI POAIBOSY ;02U (1043U0D BEZ ‘UONUBAIBIUI G82) Y25 = N
‘syuow g} Jeye
polen|eAd SEM UOIUSAISIU| 'S
10 spaau Alyluow ay} 18s}o o} uonel A
‘(syuow z| ye © pue ‘yuaned AIH ayi Bunabiey ‘uones [enpliaip!
25°0=d ‘syjuow g je | 9°0 = d ‘papodai jou onshels 10 PaJSISUOD suoley ‘papaau se MHD Aq paianijap
1s9}) sdnoib |013U0D pue UOKUBAIBUI UBBMIB] J0 @ouepuape ol AlH Alyiuow Buunp paynquisip *S$18)Ud0 Y)eay Woij 81ed
SUJUOW g1 IO 9 O} BUI|OSEQ WOJ} SOSOP POSSIW (nodas-jjog) skep ‘(4sny) pooy Areyuswa|ddns asn-o}-Apeas paseq Buiaieoal pue ‘eale juawyoyed weiboid ayy ul Buia 102 [26]
ul sabueyo ul seousiayp ueoyiubls o€ 1sed ur sesop Aue Buissiy -)nuead e Jo suonel Ajyyuow panieoal syuediolied 104 ‘SyjUOW g Ulyum | gy buneniul synpe aamsod-AlH —0L0Z | 102 “[eie sien|
"PaqUOSaP 10U 81ED JO PIEPUEIS .
*pa1a|dwod LONYA||0D BIEP USYM 193SE] POO) (1o4u00 26 *uopuenIEII £0Z) 007 =N
2y} uaAIB a1oM PUE JUBUOdUIOD UOIEINPS UOHINU *Aunoasul pooy ployasNoY PalesISUuoLWap Jo/pue
WBiamiapun a1em Aauyy ji 8|qibije a1em sjuedioied
‘syuow 9
1910 paIaAlep suolielsuowap eonoeld pue soi
“Stuou! PUE ‘|opow S||I3S [eJ0IABYS]-UOIBAIIOW-UOBWIOUI
21 1e1ouing ‘|04ju0d 0} pasedwod (100 >d ‘961°0- = - o ¥ X .
Y} UO Paseq ‘UOIFEdNPS UONHLIINU POAISOSI S9SOp uonEeoIpaW
§) suow g je sjiyel Aoewueyd pafe(sp u uononpa. (Hodai-es) yiuow sjuedioiied ‘9y$sn Ajerewixoidde sem anjen Buissiw papodai-jjes 4o ‘s|yas Aoewseyd pakejop
B U)iM paleloosse Aueoiyubis sem uonuaaalu| 1sed U1 sasop 1Yy passiw Auy ; ) .
pasiew sjoyseq ay] ‘|io a|qeleban pue ‘pusjq Aos sjuawiuiodde ojuljd passiw Aq pajesipul soualaype
‘syjuow g 1o 9 (eyep [Iyo1 Aoewleyd) syuow 9 -UI0D Palyilo} ‘SuUBaq ‘9ol ‘9zIew Paulejuod pue G Jo lewndogng sfendsoy |lews pue sjeydsoy ab.e| woiy
1e S9sop | Yy passiw papodai-jjas 1o sjuswjuiodde | ised ul uonduosaid | Hy Ajyuow | pjoyasnoy e 1o} pooj papnjoul yolym Jeak | 1o} 1e¥seq a1e0 Buinedal souaiaype [ewndo-gns jo Aloisiy Loz [96] ¥ 102
passiw uo 10343 JueodlIUBIS Ou Pey UolUSAISIU| Aue Buiiyes ul oye| yoom |.< Ppoo} ployssnoy Ajyjuow e panieoal sjuedioned 104 Jaisn|o B UY)IM SYIUOW 9 < 40} | HY UO S}NPE Pajodjul-AlH SenpuoH -6002
0 Alyyuow papuspe pue uonejusws|ddns (uosredwoo g} ‘uonuanialul 29) 08} =N
P00} OU INq 0JAPE [UORUINU PBAIBOaI Suslied JW/B% 581> ING
*010J0q 129K B} OIUIID BWES U} WOJ) 818D BUIAIS8) 10 'SQIV J0 36EIS [BOILIIO PIOUBADE ‘ WW/S|[20 002>
sjuaned pajoses Ajoaioadsoliey uosuedwo) uNnoo $9 pey Aauyy 1 9|qibIje a1em sjuedioiued
{l518°5v10'0y = Hefe) 10 0IqE195oA PAYLO}Y UILIENA
|pu® 0} BUISEY WO} SIUNOD $AD Ul SESEaIOUI .
pue ‘sawnba| ‘[ea189 JO PaISISUOD pue az|s Ajiwey
J18yBiy yum payeroosse Apuedyiubis sem uonuaAIR| unoo $ao .
UO paseq Paje|noled 219M SUOHEY "UOIE)NSU0D
*(S00°0>d ‘papodas -mojjo} e Butinp Juswieal) 1HY Buunp axejul pooy ‘uosiedwod G'ge ‘dnolf uonuaaisul
10U OIISHIEIS 1S9)) SUIPUS J& SouBIBYPE UBaW (podaJ-jjos pue JuNod |  8SEaIOUI O} SOIAPE [EUOHIINU PUE SYIUOW g 0} UONEI sIeak gg abe ueIpa “19)us0 Juswieal) Aiojenquie [s6] 0102
J1ayBiy yim pajeroosse Apueoyiubis sem uoluaAIaIu| d) 9oUBIaYPE SNONUNUOD wey Ajyjuow e panieoas sjuedioiued s|qibig Apnis L0yoo aAndadsoney ue e |4y Buinieoal sjuaied pajosju-AlH 196N 2002 ““[e }o oueles
Jeap
synsay sswoanQ uonduosaqg uonuaaRu| uBisaq Apmis Bumas pue uopejndod Anunog | Apnis Jeak ‘loyiny

(penupuo)) g olqelL

17/33

|.pone.0189770 January 2,2018

journa

//doi.org/10.1371/j

PLOS ONE | https



https://doi.org/10.1371/journal.pone.0189770

ART adherence interventions for ALHIV in LMIC

IC review

Systemat

PLOS |ox

@.

200¥0/26810'auod [euinolyL2g -0 1/B10"10p//:sd1y

(re0o=dvsy=
2X) s1eak g| jo uesw e soye sdnoib uosiedwod pue
UolUBAIBIUI USBMIB] 80UBIBYPE %00 | Uim Siuaied

Jo suoluodoud uj eousiayip Jueoubis Ajeonsiels oN

(Junoo lid) souaIBYPE %00

“lendsoy Jouisip
© WOJJ 918 9AI9031 0} SNUIUOD Sjudljed :uostiedwo)

“(1L6°0=d‘L1°0-=1) sieak g| Jo uesw e Jaye

*S3)IS OIUII SIOW-{WaS INOJ By}
10 8UO 0} A5jeam 20UO pajjaAe) [eydsoy 1ouIsIp By}
WOJJ JO3IOM [BIOOS B PUE ‘190110 [ed)

1589 € JO Wea) [EOIUl0 / "SUONIBJUI OF

Juawieal) pue Buise} pue ‘uonnguisip pooy ‘sdnolb
poddns ‘Buuoyuow [eoiuljo papiaoid yoiym ‘ol
9]Iqow-|was e Je Jo [eydsoy ay} Je a1ed anuiuod

HN=N

*Hoyoo
QUIIO B|IGOW-ILAS S1BSK 0°9E ‘UOY0D paseq-feydsoy
sieak g'gg abe ueaw ‘papodal jou Aiqibie Jo aby

sdnoib uosuedwod pue UORUBAISIUI UBBMI] JUNOD 0} 85002 P|N0D AH UM S[enpiAipul pasoubelp ‘[endsoy JoulsIp B 10 Sa)Is 9|iqow 1002 [zol]ls102
@D UeaW Ul 8oUBIBYIP JueolIUBIS unod a0 Amau ‘feydsoy Jousip ay} ye BuualsiBal sayy Apnis poyoo aanoadsosey -IWas wouy a1e0 BuiAedal S|eNpIAIpUI PajoajuI-AlH eAusy -2002 “le 1o uewlon)
uopezienuazag
“a1ed pajejal-AH Bulurewas sy passnod
$19014J0 [BOIPAW PUE SUBIOISAYJ "Bl pue Buipioos)
sdnosB oo pue [B1IA 8SINU PAAJOAUI YOIUM ‘91ED JO PIBPUEIS :[0JU0D
| usaMIaq (syuow g e 0G°0 = d ‘|01u0d “SYuOW € AIana s 211D PBINPBYDS
8GE ‘UoiuUaAIBlUl 0F) SUIUOW g Pue (Syluow pey os[e sjusiied 1y pa||ijaid B wolj suoleoipaw
9 pue pg'0 = d ‘|01u0d 9OE ‘UonUBAIBIUI TTW/S||90 s uaned ay} jo Alddns yiuow-suo e pasuadsip
$GE) SyIUoW 9 Je s1unod |80 a0 Uesw s|qesedwo) unod ¥ $O0Q ‘pesabibuy alem suefe sjelpawwI ou | (jo1u0d || ‘uonuanBIul 96) 802 = N
. " . . *UOI}}NSUOD 10} IS0 [BOIUIO BY} |[BD JO ‘UOlEN|BAS -
(590 = d ‘[01)U0D %G E | UORUBAIBIUI %G 0 ) SUIUOW Juebin Joy a1ul BYy 0} Jueied ey Hodsues _ Sonsst
21 ¥e sdnoib [0Jju0D pUE UOHUBAIBIUI UBBMIA] (qw . 90UBIBYPE OU YIIM SYJUOW € < IO} | HY UO 8|qelS
uonaIdP A Ym sjuedidiled Jo % d|qesedwo) /s21d02 0G< A) TTA BIgeIRleq Wualied oy} ajenfens-a of Aep pxeu oy} uimias oLy a1em Asy} Jl JuaW0IUS 10} B|qiBIIe B19M SluBlEd
- ° 0} $909 pajdwoud ‘Jow alem siajewesed payoads ji -
*sdnoub jonuod pa.tabbuy ‘spafe pawweiboid-aid ‘syQd O (Sjunod
pue uojuaAIBul usamaq (L0 = d ‘|01Ju0d %6 d BWOY-Ul WOJ) PAALISP) SIUBUSSOSSE ouaIaype
‘UONJUBAIBIUI %+6) SYUOW Z | Je 10 (£t°0 = d ‘|onuod 14V pue ‘subis [eya ‘ejep woydwAs jusied
%/6 ‘UOIIUBAIBIUI %96) SYIUOW 9 JB 8ouaIaype (1unoo ||1d) edualaype %G56< palsjue sOOO "siuaned YIm SUSIA awoy pajonpuod PEIEL] 8002 [Lo1]olo2
%G6< Yum sjuedioiued jo suoiodouid siqesedwo) yum syuedionied jo uoipodoiq (sDD9D) siojeulpio0) aieD AJunwiwo) paurel | 104 yieay e wouy a1eo Buiaedal synpe pajosjul-AlH ehAuay| -9002 “le 1o 9y|eS
‘piemIs)e siseq
om0 Ayuow e uo pue ‘f pue g syeam je sjuswyuiodde
ALOBIUIUOU %01 I ‘%S ‘% 1-] %2 90UBIaMD peY pue o) wwc:oun_vm. I mn., B pUEB I0}00p B E.oc ared , B
/0110 %26 80UBIBUPE %66) SAN0IB 010D |le paAeoal sjuedidied "84 JO PIEPUBLS :[0JU0D (1023u09 1 ‘uonuaAIBUI 81) 26 = N
PUE UONUSAISIUI Ul IBILUIS SeM S0UJIayp. UBS|\ 'SYJUOW Z|—9 Ja}Je PoJeN[eAs S19M SaW0oINO
. . “Juawjuiodde ue passiw syuedioned Ji sysiA awoy
(ee0=d) pajonpuod osfe oym Buljesunoo diseq ul paures) 1 HY
sdnoJb |01}U0D pUB UOHUBAIBIUI UBBMIS] JejiwiS (unoo
uo AjuaiIno syusied OjuIjo 219M $10[|9SUN0D J99d
a19m $5900NS 0160|0JIA JO SaNIIqeqod BANBINWNY d) 80uUaJaype SnonuiuoD -6 U 'G°E" | SUIUOL PUE 2 o5 18 SusURUIadde
“([go-ino dn-mojjo4 Bulurewsas Buunp Jojj@sunod Jead 0 14V [endsoH
AIOUBJUI-UOU %0 L UIUHM ‘% | | ‘%g L-] douaIayip pue asinu & AJUO YIm PajISIA Sjudijed “I0j|asunod © Je 21e0 aA19081 0} welboid | D1 Nd palele
%€-) sdnoib [013U0D pue UOUBAIBIUI BY) UBSMIS] (qwysaidod Pa1JILSD PUE J0JO0P B UHM SJUSLU) ue Aq palisjal pue wnyuedisod 1o wnued-aid 6002 [ool]l €102
9|qesedwod a1em ss820ns 2160]0JIA JO SojeYy 00> TTA) SS829ns YIUOW-Z| PUE -Z POPUSHE PUB | HY/ Polel 104 ‘OAIBU- ] HY 919M Jey) USWOM }NPe pajoajul-AlH epuebn -/002 “le 10 emdd,
|0 0} paJaAlIap
sBniq “10300p & Aq mainas uonduosaid 1oy syjuow
9—¢ A1ana sjejdsoy 0} pauinjel sjusiied "uonduosaid
-91 10 uoneNiul Juswieal) 1o} sfeydsoy paj-10}00p
0} sjuaied pauiajas pue Ajiqibile 1HY paysiiqeise
SOJUID PBJ-8SINN "9JED JO PIEPUE]S :[0U0D
‘swes} poddns juswabeuew
paysi|qelse osfe Ayjioey uojuaalalul yoes ‘sjuaired
‘syjuow g awiy dn-mojjoj uespy 14V Jo [ewsajas pue Bunoyuow Joy sauljepinb sn1d
. oo VSVd episbuoje pajuswedwi sem HOLTH1S
(2000=d gLy '2'4]2'v2 = ) siuedionied jonuoo *(suonoayur onsiunoddo mau ou (s}0a)e-apIsS SI9ASS (swaned oGz
0} pasedwod dn-mojjo} Je s)unod yaQ uesw Jaybiy B . [0 [023U00 G| ‘sjusned £852 Ym Sojulfo
ou ‘peo] [eldIA d|qeI0alepuN SISAjeue sy} ul papnjoul X
Apueoyiubis Ajleansiels pey sjue ed uonuanau| unoo $ao siuened uondioseid-61 J0J) BLBIO UIBLISD 10U TEU} uonuaAIBUI 91) SOIUID L Ul syusied 8eg'S =N
([%9'V ‘%E'2-] %1 | = @0UBIaIp XSIY) |0U0D By} sjuaned 4o} ] Yy @quosaid-ai pue ajerul 0} Sesinu
0} pasedwioo Juswi|oIus Ja)e syuow g| uoissaiddns o} pautes} tey) weliboid (HOLIHLS) AIH 10} 81eD pue 's|eldsoy [e18)1 Pa)-10100p 1& IO SO | HY
[eqiA Buinal (wysaidoo Juawjeas] puedx3 o} sejoy pue syse | Buluweans paJ-asinu Je a1ed BuIAigoa) JUaW|0IUS JE JusWw)eal} 0Log [66] 2L02
€ UlIM P3JeIo0SSE 10U SeM UONUaAIBlUI 8Y | 00> TTA) uoissaiddns [esip ay) pajuswa|dwi sjepdsoy pue soluljd UORUBAIBIU| 104 U0 pue syjuow 9< | Hy U0 sinpe palosjul-A|H 'OV Yyinos —8002 “lejo |[eseq
Jesp
s)nsay SawoanQ uonduosaqg uonuanIalu| ubisaq Apmis Bumas pue uoneindod Anunog | Apnmis Jeak ‘loyiny

(ponupuoy) -z olqelL

18/33

|.pone.0189770 January 2,2018

journa

//doi.org/10.1371/j

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0189770.t002
https://doi.org/10.1371/journal.pone.0189770

o ®
@ : PLOS | ONE Systematic review: ART adherence interventions for ALHIV in LMIC

Individual adherence counseling

We identified four studies (two RCTs, one single-group pre-test/post-test study, and one retro-
spective cohort study) that evaluated individual adherence counseling interventions; three of
these were conducted among adults only [47-49] and one among both adults and adolescents
[50]. Counseling sessions were held by lay health workers, trained health professionals, or mul-
tidisciplinary teams, and aimed to increase HIV knowledge and address adherence barriers.
None of the studies found statistically significant effects on adherence. All studies were fair to
poor quality, and faced methodological issues such as high refusal rates (>20%) [47], inconsis-
tent intervention implementation [49], and large amounts of missing data [50]. Two publica-
tions failed to report sample size calculations or power analyses [49, 50].

Group adherence counseling

Group counseling interventions were described in seven studies, five of which were conducted
among adults [51, 52, 54, 56, 57] and two among adolescents [58, 60].

Among adults, statistically significant results were found in only one of the five studies,
which were overall of fair quality. A quasi-experimental pilot study in Nigeria found significant
differences in mean adherence (Z = -3.581, p<0.001) and three other adherence outcomes
between adult women receiving a group motivational interviewing intervention and women
that did not [51]; however, this evidence is limited because baseline measures were not pre-
sented. An RCT in Zambia found significant improvements in adherence among adults receiv-
ing a group counseling intervention compared to individual counseling; however, these
differences were no longer detectable once the groups were crossed over, and adherence
decreased in both groups [52]. Based on these studies, evidence supporting group counseling
as a strategy to improve adherence among adults is currently lacking.

Among the two studies that evaluated group counseling for ALHIV (Figs 2 and 3), one
found statistically significant intervention effects [58] and the other did not [60]. A pilot RCT
in Thailand delivered group counseling to adolescents (15-24 years) and found significant

Bhana et al., 2013: Family-based group counseling among pre-adolescents in South Africa

Study design: Pilot randomized controlled trial.
Population: HIV-infected pre-adolescents (10-13 years).

Intervention: Group counseling intervention following Collaborative HIV Prevention and
Adolescent Mental Health Family Program (CHAMP) principles. Intervention consisted of group
counseling sessions conducted with adolescents and their family members. Content focused on
AIDS-related loss and bereavement, HIV information, disclosure, coping, ART adherence, and
social support. Sessions were accompanied by a culturally-tailored cartoon storyline.

Results: After 3 months, the mean frequency score of missed medications was statistically
significantly different between intervention and control groups (B=1.527, p=0.05).

Study quality: Overall fair quality; some concerns with adequacy of the randomization method
used and small sample size.

Fig 2. Bhana et al., 2013.
https://doi.org/10.1371/journal.pone.0189770.g002
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Kaihin et al., 2015: Empowerment intervention among youth in Thailand

Study design: Pilot randomized controlled trial.

Population: Adolescents 15-24 years identified as poorly adherent (adherence <95%) by
pharmacy records.

Intervention: Group counseling intervention based on a four-part empowerment process: 1)
discovering reality, 2) critical reflection, 3) taking charge, and 4) holding on [99]. Counseling
sessions were delivered in groups of about 10 participants for 8 sessions. Each session was based
on part of the empowerment process and included activities such as discussions on HIV and ART,
developing adherence goals, and encouraging participants to take charge of their situation and
maintain a sense of power. Participants also had the opportunity to personally select buddies who
would help facilitate each participant’s experience throughout the intervention.

Results: After 18 weeks, the proportion of participants reporting 295% ART adherence was
significantly higher among intervention participants (97.4%) compared to control participants
(89.9%; 2=4.91, p<0.001).

Study quality: This study had a small sample size and lacked detail on the timing of the collection
of data presented in the article comparing study group characteristics. Despite these limitations,
an absence of apparent flaws in the design and analysis warranted a fair-quality rating for this
study.

Fig 3. Kaihin et al., 2015.
https://doi.org/10.1371/journal.pone.0189770.9003

differences in the proportions of patients >95% adherent to ART at endline (x> = 14.723,
P<0.001) [58]. A second pilot RCT in South Africa evaluated a group counseling intervention
delivered to young ALHIV (10-13 years) and their family members and did not find a signifi-
cant treatment effect (§ = 1.527, p = 0.05) [60]. It is difficult to draw conclusions based on two
studies with small sample sizes; however, the presence of some significant findings for the
effect of group counseling on adolescent adherence shows that further investigation is
warranted.

Individual plus group adherence counseling

An RCT in Indonesia used a psychiatrist to deliver both individual and group counseling ses-
sions to adult women and found no statistically significant effects on self-reported adherence
or viral load [61]. The validity of these findings are uncertain given the authors’ failure to
describe the control group or report p-values for outcome analyses, and reporting of point esti-
mates outside of reported confidence intervals.

mHealth interventions

Thirteen studies described interventions that included the use of mobile phones as a platform
to improve adherence [63-75]; 12 of these studies were conducted among adults [63-67, 69—
75] and one was conducted among adults and adolescents combined [68]. Interventions
included SMS reminder messages sent at regular intervals or triggered by EAMDs, interactive
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voice response (IVR) phone calls, and multi-faceted interventions using SMS reminders com-
bined with adherence counseling.

SMS reminders

Four RCTs conducted among adults tested interventions that reminded participants to take
their medications by sending SMS messages at regular intervals [63-66]. A multi-site RCT in
Kenya found that receiving weekly SMS that solicited responses from participants decreased
rates of non-adherence (RR = 0.81 [0.69, 0.94]) and virologic failure (RR = 0.85 [0.72, 0.99])
among intervention participants compared to a standard-of-care control [63]. Another RCT
in Kenya compared each of four study arms-short daily messages, short weekly messages, long
daily messages, and long weekly messages—to a control of no SMS reminders and found no sta-
tistically significant effects [64]. Additional analyses revealed that weekly delivery of SMS
(whether short or long) was associated with improved adherence compared to the control

(p = 0.03), but no effect was observed for other combined groups of daily, short, or long
reminders [64]. The remaining two studies found no effect on adherence [65, 66]. The mixed
results of these four studies—which were overall fair quality—provides no clear support for
the effectiveness of SMS reminders to improve adherence. Statistically significant results from
the study that asked participants to respond to the SMS rather than sending “one-way” mes-
sages indicate that further investigation into the effectiveness of this strategy is warranted.

EAMD-triggered SMS reminders

Two good-quality RCTs evaluated interventions that delivered triggered SMS reminders when
EAMDs were not opened during scheduled dosing periods [67, 68]. An RCT conducted
among adults initiating ART in China found statistically significant differences between inter-
vention and control groups in the likelihood of achieving >95% adherence (RR = 1.69 [1.29,
2.21]) and mean adherence (p = 0.003) post-intervention [67]. The study did not find signifi-
cant differences in virologic outcomes, which may be attributable to the relatively short follow-
up time (6 months) or to high rates of viral suppression in the control group (98%) at baseline.
Another RCT conducted with adults and adolescents in South Africa found no significant
effects on adherence or virologic failure after 6 months on the intervention [68]. Given the
mixed findings of these two studies, more research is needed to better explore the potential of
EAMD-triggered SMS reminders.

IVR or phone call reminders

Four studies conducted among adults tested the use of IVR calls or phone calls as reminders to
improve adherence [69-72]; three of these found statistically significant results [69-71]. A sin-
gle-group pre-test/post-test study in India that provided twice-daily IVR calls as well as SMS
appointment reminders found significant increases in time elapsed since participants missed a
dose (p = 0.015) from baseline to post-intervention [69]. Another single-group pre-test/post-
test study in India that examined the effect of weekly IVR calls combined with picture SMS
found a significant increase from baseline to post-intervention in the proportion of partici-
pants with >95% adherence (85% to 94%, p = 0.016) [70]; however, the study had a substantial
(36%) refusal rate. An RCT in Pakistan combined a patient-designed ART dosing schedule
with weekly reminder phone calls and found significant differences in proportions of patients
reaching optimal adherence (reported as p = 0.000) and viral suppression (p = 0.012) between
intervention and control groups [71]. The fourth study examined the effect of IVR calls on
adherence and did not find significant intervention effects [72]. Despite significant results
from three out of the four studies, the strength of the evidence is limited by nonexperimental
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study designs [69, 70] and methodological issues such as high refusal rates [70] and short inter-
vention and follow-up times [69].

SMS or alarm reminders plus individual adherence counseling

Three studies found mixed results on the effect of SMS or alarm device reminders combined
with individual adherence counseling for adults [73-75]. An RCT in Nigeria examined the
effects of individual adherence counseling and twice-weekly SMS reminders for non-adherent
adults and found significant differences in the number of participants who achieved >95%
self-reported adherence (x> = 5.211, p = 0.022) and in mean CD4 cell count (Mann-Whitney
U-test, U = 2.44, p = 0.007) between intervention and control groups at endline [73]. However,
the proportion of participants achieving adequate adherence was still sub-optimal (76.9%
intervention, 55.8% control). A four-arm RCT in Kenya compared adherence improvements
and rates of virologic failure between participants receiving individual adherence counseling,
alarm reminders, or both counseling and reminders and patients receiving standard of care;
the study only found statistically significant differences in virologic failure rates (p = 0.008)
between participants who received adherence counseling and those who did not regardless of
receiving reminders [74]. A third RCT in China allowed participants to self-select into one of
three intervention conditions (alarm device, adherence counseling, or alarm device plus
counseling) and compared all intervention participants to a control group receiving adherence
education; the study found positive results on self-reported adherence (OR =2.23 [1.05, 4.72])
and did not find any effect on clinical adherence measures [75]. Given the mixed results and
methodological quality issues of these studies, better-designed and -implemented studies
should be conducted before this strategy’s effectiveness can be determined.

Community- and home-based interventions

Thirteen studies described 12 interventions implemented in participants’ communities or
homes [40, 41, 76-86]. These interventions included adherence support provided by lay health
workers or volunteers, community- and facility-based adherence activities, home-based
directly observed therapy (DOT) or adherence support by lay treatment supporters, and com-
munity-based social support. Two studies were conducted among both adults and adolescents
[82, 83]; the remaining 11 were conducted among adults [40, 41, 76-81, 84-86].

Community-based adherence support

Eight studies (three RCTs, two quasi-experimental studies, and one prospective and two retro-
spective cohort studies) tested or examined associations between adherence outcomes and
community-based adherence support (CBAS) interventions [76-83]. Six studies were con-
ducted among adults [76-81] and two included adults and adolescents [82, 83]. CBAS inter-
ventions included adherence support through home visits by a community-based health
worker or volunteer and included activities such as DOT, basic clinical assessments, referrals,
pill counts, and home ART delivery.

Among the six overall fair-quality CBAS intervention studies conducted among adults [76-
81], five had statistically significant results [76-80]. An RCT in China provided home visits by
nurses and peer educators to non-adherent adults and found that greater proportions of
patients achieved >90% adherence over the intervention period compared to the control (84%
intervention, 53% control, p = 0.009) in adjusted analyses [76]; however, this study was limited
by high loss to follow-up in the control group. A quasi-experimental study in Uganda provided
weekly home visits by volunteer community members to perform pill counts, deliver ARTs,
and assess clinical problems and provide referrals; compared clinic-based patients, participants
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had significantly higher odds of achieving virologic suppression (OR = 2.47 [1.01, 6.04]) [77].
A prospective observational cohort study compared patients receiving weekly home visits by
patient advocates to patients receiving clinic-based care and found that patients receiving
home visits were significantly more likely to be retained in care with a suppressed viral load
after one year (aRR = 1.15 [1.03, 1.27]) [78]. Two additional studies found positive results [79,
80]; but were limited by selection bias [80] and differential attrition [79]. Despite some meth-
odological limitations, current evidence suggests this intervention strategy warrants
exploration.

Two retrospective cohort studies conducted among adults and adolescents found statisti-
cally significant associations between exposure to CBAS and adherence [82, 83]. A study in
South Africa examined exposure to Patient Advocates (PA) as part of a CBAS project and
observed higher odds of achieving viral suppression among patients who had PAs assigned to
them compared to those who did not (aOR = 1.22 [1.14, 1.30] at 6 months; aOR = 2.66 [1.61,
4.4] at 5 years) [82]; however, these findings were limited by incomplete data and no measure-
ment of the exposure or frequency of interactions with PAs. A second study in South Africa
also compared adherence rates by exposure to PAs among patients and observed significantly
higher rates of adequate adherence (X* = 6.131; p = 0.021) among those with PAs compared to
those who did not [83]; however, the evidence is weakened by selection bias as study sites were
selected based on the completeness of data available. These two observational studies provide
initial evidence that assignment to PAs may improve adherence, but methodological problems
limit confidence in their results.

Multi-component facility- and community-based program

Two publications described one observational study that evaluated associations between pro-
gram uptake and treatment outcomes among adults in Kenya [40, 41]. Program components
included home visits by CHWs, treatment supporters, support groups, clinician pill counts,
and pharmacist counseling. One publication reported significantly higher adherence among
those who had participated in more than three support group meetings (p<0.05) and those
who had four or more unannounced clinician pill counts (p = 0.001) compared to those who
did not [40]. The second publication found a positive linear relationship between adherence
and the number of unannounced pill counts performed (r = 0.21, p<0.01) [41].

Peer treatment supporters

Two RCTs evaluated peer treatment supporters that provided adherence reminders or DOT to
adult patients [84, 85]. An RCT in Uganda found a significantly higher proportion of partici-
pants receiving adherence reminders from treatment supporters were >95% adherent com-
pared to the control at endline (OR = 4.51 [1.22, 16.62], p = 0.027), but found no significant
differences in mean adherence [84]. The second RCT, conducted among adults across sites in
eight countries, tested the effect of DOT provided by peer treatment supporters but found no
significant effects on adherence or virologic failure among adults on second-line ART [85].
Although both studies had randomized designs and were of good quality, the lack of consistent
results and the small number of studies indicate the need for more research to determine the
effectiveness of this strategy.

Community-based social network support

A quasi-experimental study in Kenya examined impacts on ART adherence of a community-
based social network support intervention that provided education and social support to
groups consisting of one HIV-infected individual and his or her close friends or family
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members [86]; no significant differences in hair ART concentrations were observed between
the intervention and comparison groups. However, it should be noted that there were
markedly higher refusal rates among the intervention group than in the comparison group,
and that results may have been influenced by contamination between study groups.

Pharmacist counseling

One RCT tested a structured counseling intervention delivered by pharmacists to adult ART
patients in Brazil that had no effects on self-reported adherence or viral load [87]. The authors
attributed the lack of significant findings to high baseline adherence among study participants.

Depression treatment

An RCT in South Africa randomized HIV-infected adult patients with clinically diagnosed
depression to receive either pharmacological treatment for depression or interpersonal psy-
chotherapy and compared changes in patients’ adherence to patients without depression
receiving standard of care [89]. There were no significant differences between either treatment
arm and the control group, or between the two treatment arms. This study is limited by differ-
ences in baseline characteristics of individuals in the intervention and control groups as well as
by a small sample size (n = 30 control group, 32 intervention group).

Facility-based interventions

Three studies examined the impact of facility-based interventions to increase adult patients’
ART adherence through strengthened patient services, support services such as adherence
reminders, and changes to staff training and clinic workflow [90, 92, 93]; two of these studies
reported statistically significant effects [90, 92]. A single-group, pre-test/post-test study in
Uganda tested an enhanced adherence package that provided improved counseling, health
education, adherence diaries, mobile reminders, treatment supporters, tracing, and strength-
ened adherence monitoring [90]. The study found that participants experienced a significant
increase in mean adherence (97.4% to 99.1%, p<0.001) and that the proportion of participants
with >95% adherence increased over time (7.0% [4.6, 9.4] p = 0.001). Another single-group,
pre-test/post-test study in Uganda introduced a new appointment system, provided appoint-
ment reminders, encouraged providers to give longer prescriptions to reduce refill frequency,
and “fast tracked” stable patients needing ART refills [92]. The study found a significant
decrease in the odds having a gap in taking medication over the past 3 days comparing pre- to
post-intervention (aOR = 0.69 [0.60, 0.79]). A third, quasi-experimental study that examined
increased adherence monitoring and targeted adherence counseling for non-adherent patients
did not find significant intervention effects; however, baseline adherence was high (>90%) in
both study groups [93]. Although two studies found statistically significant results, their non-
experimental study designs limit the strength of these findings.

Instrumental support interventions

Five interventions tested the effect of instrumental (tangible) support on ART adherence
among adults [94-98]. Four of these examined nutrition support through monthly food rations
[94-97], and one evaluated the provision of disability grants to people living with HIV [98].

Nutrition support

Four studies (two RCTs, one quasi-experimental study, and one retrospective cohort study)
evaluated nutrition-support interventions [94-97]; three found statistically significant effects
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on adherence [94-96]. A quasi-experimental study in Zambia found significantly different
estimates of mean adherence at endline between intervention and comparison groups (t =
4.06, p<0.01) [94]. Significant positive results were also found in a retrospective cohort study
in Niger that examined associations between exposure to a monthly food ration and mean
adherence (p<0.005) and mean CD4 counts (aRR = 43.0 [4.5, 81.5]) [95]. These findings are
limited by their observational nature and the fact that no baseline adherence or clinical mea-
sures were reported for the exposure groups. The provision of a monthly household food bas-
ket was also examined in an RCT in Honduras [96] that found that participants receiving
nutritional education plus the food basket had fewer delayed pharmacy refills than those
receiving education only (B = -0.196, p<0.01) but did not have any effect on self-reported
adherence or missed appointments. The fourth study, an RCT in Haiti, compared a standard
ready-to-use supplementary food to a less expensive corn-soy blend on a variety of clinical out-
comes including adherence [97]; over the 12-month intervention, adherence did not change
significantly in either group nor were there significant differences between the two groups’
adherence at any time point (0, 6, and 12 months). Positive effects from the three studies that
examined adding nutrition support to ART care provide preliminary evidence for the use of
this strategy to improve adherence among adult patients.

Disability grants

One prospective cohort study examined the relationship between adherence and receiving dis-
ability grants among adult patients initiating ART in South Africa [98]. The authors compared
self-reported adherence between patients continuing to receive a disability grant and those
that had received a grant and later lost their eligibility status and found no statistically signifi-
cant association, likely due to the fact that over 90% of study participants maintained >95%
adherence while receiving and after losing the grants.

Task-shifting and decentralization interventions

Four studies tested ART service delivery interventions for adult patients [99-102]; three of
these evaluated task-shifting of services from physicians to lay health workers, nurses, or peer
counsellors [99-101], and one evaluated providing decentralized services at semi-mobile clin-
ics [102].

Task shifting

Three RCTs evaluated task-shifting of ART care and found equivalent or improved adherence
outcomes for adult patients who received ART services from lay health workers, nurses, or
peer counsellors compared to those who remained in standard care delivered by a physician or
clinical officer [99-101]. A study in South Africa found comparable rates of viral suppression
and significantly higher mean CD4 counts at follow-up for participants who visited trained
nurses for ART re-prescription compared to doctors (B = 24.2 [7.2, 41.3], p = 0.007) [99]. The
other two studies, one which shifted services from doctors and certified counsellors to nurses
and peer counsellors, and the other which provided care by trained lay health workers, demon-
strated that services provided by lower cadre or lay health providers were not inferior to stan-
dard of care services [100, 101]. Two of the interventions required patients to be stable on
ART for a defined period before they were eligible for task-shifted services [99, 101], which
may limit the utility of this intervention for individuals initiating ART or experiencing clinical
or adherence issues. Although limited in number, the three task-shifting studies provide prom-
ising indications that stable patients who are down-referred for ART care experience equiva-
lent, if not improved, adherence compared to standard care.
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Decentralization

One retrospective cohort study in Kenya examined the association between receiving care at a
decentralized, semi-mobile clinic or a district hospital and adherence and CD4 cell counts
[102]. This study found no statistically significant associations between where patients received
care and their mean CD4 count or pill-count adherence; high proportions of patients reported
taking all of their medication (81% of hospital-based patients, 86% of semi-mobile clinic
patients).

Limitations of the reviewed studies

The quality of the studies included in this review varied; fewer than one-third of all studies
achieved a “good” quality rating, and nearly all of these were RCTs. Our assessment of a study’s
quality was often limited due to a failure to report critical information such as sample size or
power calculations or participant inclusion criteria, or to adequately describe analyses or mea-
sures. Moreover, a substantial number of studies were affected by large, and often differential,
attrition of study participants. Some studies, particularly several that did not find statistically
significant intervention effects, were presented as pilot studies and were inadequately powered
to detect modest effect sizes. A lack of methodologically rigorous, adequately powered studies,
particularly among adolescents, makes it difficult to draw conclusions with regard to their
potential for future implementation. More rigorous research in this field is critical, as is repli-
cation of studies with positive findings in other settings. Furthermore, many of the studies
described in this review were multifaceted, with some delivering multiple intervention compo-
nents and others providing adherence support as a part of a broader package of services; this
makes it impossible to discern the relative effect of each intervention component or identify
which aspects are most impactful on adherence.

Another limitation of these studies, and of adherence research as a whole, lies in the chal-
lenge of accurately measuring medication adherence and in the variety of methodologies uti-
lized. Beyond issues of validity and precision of each measure used, it is difficult to compare
the effectiveness of studies reporting different measures or different definitions of adequate
adherence.

Recommendations

Interventions that involved task shifting and community-based adherence support had the
most promising evidence for adult populations, and should be tested among ALHIV. Addi-
tionally, research should examine the acceptability and cost-effectiveness of adapting commu-
nity-based adherence support interventions for ALHIV.

Interventions that used mHealth platforms were numerous, but largely focused on simple
adherence reminders; new strategies for using mHealth platforms to improve adherence
should be developed and evaluated with a special focus on soliciting participant engagement as
well as targeting the specific barriers to adherence experienced by ALHIV.

Nutrition support found favorable results among adults, but future implementation may
be hindered by high cost and an increasingly difficult funding environment. Adaptation and
testing of nutrition support interventions for ALHIV may only be warranted in settings that
are amenable to long-term support for this strategy.

The two studies that evaluated the effect of group adherence counseling interventions for
adolescents provided preliminary evidence as to its utility. Further research should be con-
ducted on this topic, particularly focusing on providing targeted counseling for ALHIV with
suboptimal adherence.
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Conclusions

We found a relatively large body of evidence on interventions to improve adherence among
adults living with HIV in LMIC; however, many of these studies’ methodological quality are
limited. Moreover, there is a striking lack of evidence on adherence interventions specifically
for adolescents. Future research and programming should seek to answer critical questions as
to whether or not existing approaches can be successfully adapted for ALHIV to address this
population’s particular needs.
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