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Abstract

Background

Adolescents aged 10—19 represent one sixth of the world’s population and have a high bur-
den of morbidity, particularly in low-resource settings. We know little about the potential of
community-based peer facilitators to improve adolescent health in such contexts.

Methods

We did a systematic review of peer-facilitated community-based interventions for adoles-
cent health in low- and middle-income countries (LMICs). We searched databases for ran-
domised controlled trials of interventions featuring peer education, counselling, activism,
and/or outreach facilitated by young people aged 10-24. We included trials with outcomes
across key areas of adolescent health: infectious and vaccine preventable diseases, under-
nutrition, HIV/AIDS, sexual and reproductive health, unintentional injuries, violence, physical
disorders, mental disorders and substance use. We summarised evidence from these trials
narratively. PROSPERQO registration: CRD42016039190.

Results

We found 20 studies (61,014 adolescents). Fourteen studies tested interventions linked to
schools or colleges, and 12 had non-peer-facilitated components, e.g. health worker train-
ing. Four studies had HIV-related outcomes, but none reported reductions in HIV prevalence
or incidence. Nine studies had clinical sexual and reproductive health outcomes, but only
one reported a positive effect: a reduction in Herpes Simplex Virus-2 incidence. Three stud-
ies had violence-related outcomes, two of which reported reductions in physical violence by
school staff and perpetration of physical violence by adolescents. Seven studies had mental
health outcomes, four of which reported reductions in depressive symptoms. Finally, we
found eight studies on substance use, four of which reported reductions in alcohol

PLOS ONE | https://doi.org/10.1371/journal.pone.0210468 January 23, 2019

1/22


http://orcid.org/0000-0001-8959-9184
https://doi.org/10.1371/journal.pone.0210468
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210468&domain=pdf&date_stamp=2019-01-23
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210468&domain=pdf&date_stamp=2019-01-23
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210468&domain=pdf&date_stamp=2019-01-23
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210468&domain=pdf&date_stamp=2019-01-23
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210468&domain=pdf&date_stamp=2019-01-23
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210468&domain=pdf&date_stamp=2019-01-23
https://doi.org/10.1371/journal.pone.0210468
https://doi.org/10.1371/journal.pone.0210468
http://creativecommons.org/licenses/by/4.0/
http://www.ciff.org

@' PLOS ‘ ONE

Peer-facilitated interventions for adolescent health in low- and middle-income countries: A systematic review

Abbreviations: AIDS, autoimmune deficiency
syndrome; BMI, body mass index; CERCA,
Community-Embedded Reproductive Health Care
for Adolescents; HIV, human immunodeficiency
virus; HSV-2, herpes simplex virus-2 infection;
LMICs, low- and middle-income countries;
PRISMA, Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses; RCT, randomised
controlled trial; STD, sexually transmitted disease;
STls, sexually transmitted infection.

consumption and smoking or tobacco use. There were no studies on infectious and vaccine
preventable diseases, undernutrition, or injuries.

Conclusions

There are few trials on the effects of peer-facilitated community-based interventions for ado-
lescent health in LMICs. Existing trials have mixed results, with the most promising evidence
supporting work with peer facilitators to improve adolescent mental health and reduce sub-
stance use and violence.

Introduction

Adolescents (persons aged 10-19 years) constitute one sixth of the world’s population [1, 2].
Every year, 1.2 million die from preventable causes including road injury, self-harm, drown-
ing, and interpersonal violence [3]. The burden of communicable diseases (HIV/AIDS, TB
and malaria) is disproportionately high in this age group, and many non-communicable dis-
eases in adulthood can be attributed to risk behaviours adopted during adolescence [2, 4, 5].

Global systematic reviews have found moderate- to high-quality evidence that interventions
in communities and schools have positive effects on adolescent sexual and reproductive health,
mental health, substance use, and intimate partner violence [6-10]. In several Low- and Mid-
dle-Income Countries (LMICs), peer facilitators, defined as adolescents or young adults
selected from the group or community they serve, are employed to work in communities and
schools as part of national and non-governmental adolescent health programmes. [11-14].
There are several reasons for this. Training lay peer facilitators to deliver adolescent health
interventions can increase capacity for scaling up and be more cost-effective than working
with specialised staff [15-17]. Peer facilitators may also be better able to communicate with
adolescents than older adults, and perceived as a more credible source of information [18, 19].
Peer facilitators might have better access to marginalised groups who have limited engagement
with existing health programmes [15, 20]. Critically, empowering young people to inform and
implement adolescent health programmes should make these more relevant and effective [2].
The selection, training, supervision and incentivisation of peer facilitators are all deemed criti-
cal to success and sustainability [21].

Primary studies and reviews on the effects of peer-facilitated community interventions for
adolescent health in LMICs have largely focused on sexual and reproductive health [15, 22-
25]. No existing systematic review has examined evidence for the effects of peer-facilitated
interventions across multiple areas of adolescent health in LMICs, despite the fact that com-
munity interventions are likely to rely on the same human resources for many areas of adoles-
cent health. To address this gap, we conducted a systematic review of community-based peer-
facilitated interventions in LMICs for the key areas of adolescent health defined by the Lancet
Commission on Adolescent Health and Wellbeing: infectious and vaccine preventable dis-
eases, undernutrition, HIV and AIDS, sexual and reproductive health, unintentional injuries,
violence, physical disorders, mental disorders and substance use [2].

Methods

We conducted the systematic review in accordance with the 2009 PRISMA statement (S1
Checklist) [26].
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Inclusion criteria for the systematic review

We only included randomised controlled trials (RCT's) because these studies have a lower risk
of bias compared to quasi-experimental studies. We included trials in which the majority
(>50%) of participants were adolescents or participants with a mean or median age of 10-19.
Trials had to be located in the community (e.g. schools, youth clubs or primary health care
centres) because this is where peer-facilitated interventions are commonly located. Trials also
had to take place in LMICs (as defined by the World Bank [27]), and test an intervention deliv-
ered in whole or part by peer facilitators, defined here as persons or a majority of persons
(>50%) with a mean or median age of 10-24 recruited from the group or community meant
to benefit from interventions. We included trials of interventions involving peer education
where peers sought to increase adolescents’ knowledge or influence their attitudes, ‘counsel-
ling’, defined as peers providing support to help adolescents resolve personal or psychological
problems, ‘activism’ involving peer-led campaigns to change health-related policy, and ‘out-
reach’ with peers engaging marginalised adolescents [28, 29]. We included trials with primary
or secondary outcomes relevant to areas of health need outlined in the report of the Lancet
Commission on Adolescent Health and Wellbeing [2]: infectious and vaccine preventable dis-
eases, undernutrition, HIV and AIDS, sexual and reproductive health, unintentional injuries,
violence, physical disorders, mental disorders and substance use. We deliberately included
interventions from across multiple adolescent health areas in order to compare effects

across areas. For each area of health need, we included studies with outcomes related to the
diseases and risk factors highlighted by the Lancet Commission Report, as well as diseases
constituting the 10 main global causes of death or years lived with disability for 10-19 year
olds [2, 4]. These outcomes are shown in Table 1. We also included educational and employ-
ment marginalisation, which were considered key determinants of adolescent health. We did
not include studies that were conducted in underprivileged populations in high-income coun-
tries. No date or language restrictions were applied. The review protocol is registered with
PROSPERO (CRD42016039190). Our methods did not deviate from those specified in the
protocol.

Search strategy

KR-C used customised search strategies (S1 Text) to search for studies that met the inclusion
criteria in Medline, Embase, Cochrane Library, CINAHL, African Index Medicus, Web of Sci-
ence, Psycinfo and ERIC up to 9™ March 2017. The search was later updated to 22" June
2018. We identified ongoing studies by contacting adolescent health experts and searching the
International Clinical Trials Registry Platform. We found further studies by searching relevant
reviews. Fig 1 summarises the study selection process. KR-C or AB screened the title and
abstract of each article to identify and exclude those that were irrelevant. KR-C and AB or AP
then independently screened the full text of all remaining articles for relevance. Any discrepan-
cies were discussed and resolved by the review team and/or by contacting authors. S2 Text out-
lines reasons for excluding articles at full text screening. S1 Table describes details of ongoing
studies. We used Covidence and EndNote reference manager software to manage articles
retrieved by the search [30].

For each study that met the inclusion criteria, KR-C and AB or AP independently extracted
data on general study details, trial design, participant characteristics, sample size, intervention,
control condition, outcomes and summary measures, for example a risk ratio (RR), odds ratio
(OR), or linear regression coefficient (). We noted whether interventions involved education,
counselling, activism and/or outreach strategies. We extracted data from the first outcome
assessment post-intervention based on a hierarchy of clinical outcomes first (e.g. HSV-2
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Table 1. Outcomes included in the review by area of health need.

Area of health need/
determinant

Infectious and vaccine
preventable diseases

Undernutrition

HIV and AIDS

Sexual and reproductive health

Unintentional injuries

Violence

Physical disorders

Mental health disorders

Substance use

Educational and employment
marginalisation

Condition*

TB

Malaria

Hepatitis B

Measles

Rubella

Diphtheria-tetanus

Influenza

Meningitis

Diarrhoeal diseases

Intestinal infectious diseases
Lower respiratory tract infections
Skin and subcutaneous infections

Underweight

Stunting

Wasting

Iron deficiency anaemia

Sexually transmitted disease (syphilis, herpes, gonorrhoea,
trichomoniasis, chlamydia, human papilloma virus)
Adolescent births

Early marriage

Met needs for contraception

Maternal death

Road injuries

Drowning

Burns

Exposure to mechanical forces

Physical, emotional or sexual violence

Overweight and obesity

Haemoglobinopathies and haemolytic anaemias
Congenital anomalies

Ischaemic heart disease

Skin and subcutaneous disorders (eczema, acne, psoriasis)
Low back and neck pain

Asthma

Sense organ diseases (refractive errors)
Migraine

Depressive disorders

Ancxiety disorders

Autistic spectrum disorder

Conduct disorder

Suicide

Self-harm

Risky alcohol use

Tobacco use

Drug use disorders

Education completion,
School attendance
Educational intentions

Outcome measures included in the review

Clinical outcomes: serum/sputum /faecal/urine tests, biopsy,
clinical assessment by a trained health worker
Self-reported symptoms: e.g. of diarrhoea

Clinical outcomes: anthropometric and serum tests

Clinical outcomes: serum test

Clinical outcomes: serum/urine/swab test, clinical assessment
by a trained health worker

Self-reported symptoms/outcomes: STD symptoms, pregnancy,
marriage

Intermediate behavioural outcomes: condom use

Clinical outcomes: clinical assessment/records
Self reported symptoms/outcomes: exposure/injury

Self-reported symptoms/outcomes: exposure or perpetration of
violence

Clinical outcomes: anthropometric, serum test, clinical
assessment by a trained health worker, biopsy

Self reported symptoms: symptoms e.g. migraine or asthma
symptoms

Clinical outcomes: clinical assessment
Self reported symptoms: mental health screening tools

Clinical outcomes: clinical assessment, serum or urine test
Self-reported symptoms: screening tools, reported substance
use

Self-reported outcomes: attendance and intentions

* For each area of health need we included studies with outcomes related to the diseases and risk factors highlighted by the Lancet Commission Report, as well as

diseases constituting the 10 main global causes of death or years lived with disability for 10-19 year olds [2, 4].

https://doi.org/10.1371/journal.pone.0210468.t001
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Fig 1. PRISMA 2009 Flow Diagram. From: Moher D, Liberati A, Tetzlaff ], Altman DG, The PRISMA Group (2009).
Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7):
€1000097. doi: 10.1371/journal.pmed1000097 For more information, visit www.prisma-statement.org.

https://doi.org/10.1371/journal.pone.0210468.g001

serum test), then outcomes related to self-reported symptoms (e.g. STD symptoms), and
finally behavioural outcomes (e.g. condom use). We did not exclude studies on the basis of
methodological quality, but used the Cochrane Collaboration’s Risk of Bias Tool to assess stud-
ies across the following bias domains: sequence generation, allocation concealment,
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participants and personnel blinding, outcome assessment blinding, incomplete outcome data,
selective outcome reporting and other bias [31].

Data synthesis

We mapped the evidence using a narrative summary of intervention characteristics by area of
health need. Within each area of health need, we also considered how complementary inter-
vention activities, setting, type of facilitator and participant age could influence intervention
effects. Although we initially planned to do a statistical meta-analysis, this was not possible
because of the wide variation in types of interventions and outcomes.

Results

We found 43 articles that described 20 relevant randomised controlled trials with a total of
61,014 participants at baseline. S2 Table summarises the characteristics of these studies. Six
were conducted in low-income countries, seven in lower-middle income countries and seven
in upper middle-income countries. Fourteen interventions were linked to schools or a college.
Twelve interventions had additional non-peer-facilitated components, for example health
worker or teacher training, and dissemination of educational materials. These other non-peer-
facilitated components are described in Table 2.

Peer-facilitated strategies

Table 2 describes the characteristics of peer-facilitated intervention strategies, including the
selection, training and supervision of peers. Interventions were diverse: peer facilitators con-
ducted education, counselling, outreach and activism.

Nineteen of the 20 studies featured peer education activities. Peers ran group-based sessions
for classmates and other students [32-36], facilitated groups in the community, [37-41] per-
formed street plays or created dramas [37, 42-44], ran workshops with parents [45], and dis-
tributed educational materials [45, 46]. Nine of the 20 studies incorporated peer counselling
strategies. These ranged from low intensity approaches where peers encouraged their class-
mates not to give or accept cigarettes [34], to higher intensity approaches where peers led man-
ualised interpersonal psychotherapy groups [41]. Peer activism was used in five studies to
develop and enforce anti-smoking/tobacco policies [34, 43], work with community leaders to
provide opportunities for adolescents [45] and run a ‘student court’ to manage school disci-
pline issues [42]. Peer outreach was used in four of the 19 studies. For example, in Thailand,
peers used communication skills to convey risk reduction messages to drug users in their social
networks [20]. As part of the CERCA (Community-Embedded Reproductive Health Care for
Adolescents) intervention in Nicaragua, peers mentored adolescents to help them build deci-
sion-making competence related to sexual and reproductive health, and referred and accom-
panied them to health services when needed [45].

The duration of peer-facilitated components ranged from three weeks [47] to four years
[39]. Training duration and intensity ranged from a one hour information session [35] to a
four-week programme [46]. Peer facilitators were school students in nine of the 20 studies,
and school graduates in six. Five studies did not provide information on the education level of
facilitators.

Study quality was variable (Table 3): three studies were at low risk of bias across all seven
domains [32, 40, 42]; 15 did not report methods used for allocation concealment; eight did not
report methods for random sequence generation. One study was at high risk of bias because it
had a small number of clusters and results were not adjusted for clustering or confounders
[37]. In another, schools refused to participate after the baseline survey and it was not clear

PLOS ONE | https://doi.org/10.1371/journal.pone.0210468 January 23, 2019 6/22


https://doi.org/10.1371/journal.pone.0210468

IC review

Peer-facilitated interventions for adolescent health in low- and middle-income countries

A systemat

PLOS |0

(panuguo))

S0'0<

96°0 23e1
UONUIATNU]
0

(&d 00T 12d)
el [onUOD

20uIpIUI ATH

‘asn ss$

3O [e10) © UIEd
0) irumaoddo
Ay ur Supnsax
‘SUOISSIS
[onuod pue
uonuIAIANUL
UIA3S

a3 Jo yoea

Ppue sjuawssasse
Apmis aayy a3 Jo
4ova 10§ (SN
$$) 3yed 00T
pajesuaduwrod
Iam
syuedoned
Xapup

SUOISS3s UOEINP? £
paareoax syuedonaed
xopuy ‘Sururen
Suo[-yoom dAISUSIL
Ue Ul SI9YDIeasaT

ay £q pauren

219M SIOJRII[IOE] 199

s1eak Gz-g1 pade
51950 Snap Juazmy

sSunaaw
[Py
sdnoiny

,aul[aseq je
PaI9)STUIIPE A10JUSAUT YIoM)U
[e120s © ySnoayy paynuapt

219M JRY) SIAQUIDW YIOMIIU [B0S
ayads 0 sadessaur uonONPaI Ysir
pue surwelaydweyiaw £2auo0d

0} pasn pue suorssas 2y} SuLmp
skeyd ajox ur pasnoexd Loy yeyy
S[[D}S UonEdIUNWWOD 1y§ne) a1om
spuedne, "SIM0ALYaq Y11
[enxas pue asn surwrejayduwreygiowt
124} 39031 pue Jnoqe

Afreaniao yyuryp 03 syuedpnred
oea) 03 suorssas dnois yo
wnmoLLnd € Juisn uonesnpa 1994

Yoranno
‘uoneanpyg

Auo
uoneIEy
1094

600T
uRULIdYS

S0'0<

(991
PE0) SL0 W

(oreway)
2ouappUl ATH

saLIe[es
2412021 Jou

PP sQdO pue
STJD '$I9YOe}
0} PAAJOAIP 3[0X
Sururen sqOL
oy dn 1reys
1oheInq SdO.L
10§ papraoxd
21oM saLIB[ES

Elet o)
pastazadns sgO L. pue
JyeIs Y2Ieasay SHAD
pasiaradns s1ayoea],

“skep

0M]) 10 PaUIRI) JIIM
5adD "SdOL 2 4q
paurex) 31am sgdD

Ayrunurwos

112y ur sympe 4q
PaIds = SJOL,
ss10ad Aq

P3PS = sAdD
ts192d pue weay
[DIBISAI ‘SIDYIE)
£q parajes

-0 =s3dD

sjuapms
[o0yos Arewrig

9s1

sSunsaw
[enpratpur

“Iunwwod 112y ur uonewIOJuL
JO $20IN0S SE PAJOE OS[E SJO.L,
*SINTATIE AJUNWWO 10 pue
qdD jo Sururen ay) ur pajsisse pue
(sdO1,) $19d jo s1auren se 1oe 0}
Pa1I[As AIIM (PNOA eIy 221y}
PUE [BW 2011} :SI29 JO SIAUIRL],
‘safessawr £y Jo aduBAI[AI pue
ddueyrodur oy aziseydws 03 pue
SINOIARY2Q PAIISIP 2JLLSUOWP.
0] PawITe YIIYM SeweIp

parduos Afnyores Surwwiopsad ut
3[01 € UAAIS 21aM (FD) S101EINPa
100d ssep payres spdnd pajoapas,
nq ‘S19ydea) £q pay sem sty
‘uonesnpa ey aanonpoidar
Paseq-[00YS SWOpPUod
pamqusip pue pajoword

s192d 119y £q pa1oapes aeqra

13d yanoA aa1y 03 1Moy :(sqdD)

Yoranno
Buifsunod

12INqQLISI 1d wopuo)

Juauoduwod
-nny

£00T ssoy

(et
“£9°0) S6'0 ¥

2ouIpIUI ATH

AT2AT[Op UONUAATIIUT
Jo ssaxSoxd oy afeuewr
-o1o1w 03 ydwane

OU SeM 2197} 12AMOY
WaY) YIM passnIsIp
a1om sdoysyiom

2y 0) pajejo1 sansst
Aue pue pastasqo

21aM sI0)EIORY
'ssa1801d ur a1am yery
sdOySIOM O} SYISIA 207
P PR Jje)S YIRSy

sdnoi§
2onoead 7 pue
Sururen jo sya9m ¢

Apenxas
BurpreSar
[eyuawapn(
-uou pue
Aymba 1apuas jo
aan10ddns 219m
sapmnie asoym
Pa1dafes a1om
SIOJRI[IOR] 1930

Bururen sypjs

aj1] auoSrapun
pey 10 uonesnpa
BRI PR

150y ‘syuedonred
ULy I2P[O AN

© 10 o8¢ aures oy
SIeWa Pue SN

SUOISSas INOY € ,9T

Som §-9

sdnoiny

" AIH PU® S3SBISIp papIusues)
Ajrenxoas pue £oueuSard pajyuemun
‘uondasenuod pue uondaouod
“DA0[ pue Xa5 s& ons $31d0) 19402
suoissas dnoin ‘wesdoxd ayy

Jo pua 3y} Je Sundaw Arunuwwod
® pue 193280} 2wod sa[eWway pue
safew 21aym sJunaaw 221y} e
212y} UaY) SUOISSIS ¢ ISIY Y} 10]
xos a[Burs axe sdnoxn) ‘saoustiadxa
paat syuedonaed uo paseq eurep
pue feidojox Sutajoaur suorssas
uoneonpa dnoid pajeiioe}-1994

uoneonpy

Auo
voneYy
1999

800T sMMa[

S00<

(¥9'1°18°0)
SI'TIO

(orewsay)
souapessid ATH

S0'0<

81T
99'0) 14O

(rew)
udesdrd ATH

Ayiszoarun Sunrers
pue [ooyds Suraeay
uaaMIaq TeaL A1y
UT S19ABI] [00YIS

80T

sSunsaw
[Py
‘sdnoiny

swwesfoxd syuared

3y ur suoissas dpeyoey dpy

pUE So1up 18 5191105 YInoA, uni
djay osye sgdd “Aem Lroyedonred
ATySry e ur 12A13p A5 YOIYM
‘s[erIa)ew paseq A[[eona10ay)
pIMINAS [[PM I8N (SHdd)
s10720P3 193d [euorssajod asay T,
*SONIUNTILIOD UTYHM

InoA pue synpe uaamiaq a3priq
® se pue ajdoad §unoA 10§ sppowr
301 se y10q 128 Ay ], “1eak ayy

JO SYJUOW (]-g 10§ SAIUNUIWOD
BT 9Y) UT YIOM PUE 2AT] 0}

08 PUE S120)UN[OA ST Y10M SI9AT]
Tooyos asay [, “AistaAtun Sune)s
pue [00yds Furaea] usamiaq reak
AU} UT SI9ABI] [00TDS UBIMRqUITZ
pauren pue papapas A[myares Aq
PAIIAT[IP ST INOA [00YS-JO-1N0

pue -ur 10§ d yinoA ay,

Juauoduwod
“hIA

010T uemo)

SAIV ANV ATH

anpea g

RRCIIC

JInseauwr SwWodInQg

s1oyeyoey 190d
10§ SIATIUIIUY

SUOISSIS

1oey 1ad

Hi

193d yo uorsiazadng

ey

133d yo Sururexy,

Toey

193d Jo uondIPS

Jo uondrsaq

“ou pue A>uonbazg

(Sroom)
uoneanp [ejo,

poau
froampa

Jusuoduwos
Ppajeey-193d yo vondrosaq

£3areng

uonuaAIUT
Juauoduiod
-y 10 Ajuo
uoyvyOVf
aadd

saded

[eL1) urew jo
uonesrqnd
Jo xeak pue
Joyine jsarg

*$199)J3 UOTJUIAIIIUI PUE SUOTJUIATIIIUT I[e3Y JUIdsI[ope Jo syusuodurod pajeyrfoe)-13ad Jo sonsusiderey) g dqe],

7/22

|.pone.0210468 January 23,2019

journa

//doi.org/10.1371/j

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0210468

IC review

A systemati

Peer-facilitated interventions for adolescent health in low- and middle-income countries

PLOS |0

(panunuo))

60

9€0°0 “L¥0) L9°0 WY

uonxqul Z-ASH

A12A172p UOnUAAIAIUT
Jo ssa180xd o aSeuvw
-onmw o) jdwene

OU SBM 2137} 19AMOY
WIYY PIM PISSNISIP
a1om sdoyssrom

2y} 0} paje[ox sansst
Aue pue partasqo

219M s101RIIIOR]
“ssax80xd ur a1om Je1)
sdoysx1om 03 s)s1A 20y
PE OpEW JJeIS Y2Ieasay

sdnoi3
sonpeid g pue
Sururen jo syeam ¢

Aypenxos
Burprefar
Teyuswafpn(
-uou pue

Aymba sapual yo
aantoddns a1om
SapMINIE AS0YM
Paldaas a1am
SI0JEN|IOR] 1924

Sururen sppys

31 duorapun
pey Jo uonednpa
Jauny pey

150y “suedpnred
ueYy) J2p[o ANI|

® 10 a8 awes ay)
Sa[RWA] PUE SA[BIN

SUOISS3s INOY € ,9T

YoM -9

sdnoiny

*AIH PUE SISESIP pajjiuisues)
Aqrenxas pue £oueugaid pajuemun
‘vondadenuod pue uondasuod
‘2A0] pue xas se yons $1do} 19405
suorssas dnoin) ‘weidoxd ayy

Jo pud 2y Je Sunpaw Arunwwod
®© pue 1213230} aWo) Sa[eway pue
safew 219ym sZunpaw da1yy are
219y} UAY) SUOISSS ¢ 111J A} 10J
xas a[3uts are sdnoin ‘saouatradxa
paay] syuedionied uo paseq ewelp
pue Aejdajox Surajoaur suossas

Auo
uoneyoey

1934

pa dnoid pajenjoej-19aq

800T $M3f

6£0°0

99C-¢

asn
wopuod paroxduy

SAOd
10§ saATIUAIUL
[eruRUy [eWS

wea) yoIeasat
a3 o sipuswa(duwr
swwrexdoxd

2y 4q pastatadng

syuedonaed Apmys
se {runwwod
sures ay}

w Surar 198unok
10 $ pade syanox.

(74

sSuneaw

I[eaH Jo ANSTUI o)

IM MIOM PUE ‘SI1)U2D dIBIYI[EY
01 08 0) way 28enodus 0y
$JU2I$2[OPE J[QRIIU[NA 0} YIBIINO
“Sa0IIE Yeay s Surppmg
Ayoedes/Burster ssouareme

28ed y00qa0e UreIUrEW
“syuddsajope 10§ santumzoddo
apraod 0 s1apea Ayruntwwod
P piom ‘syuared 10y sdoysyrom
‘sjuadsa[ope jo syuared 10§
S[ELID}RW [UONEINDD ANQIISIP
“(HS UO swyly) sewaurd a[rqour
2eNIoR) ‘sy[e) A[rurey 1onpuod
0s[e sXO4 "Aressadau se s1opraoid
212 ([eay 0 way) Auedwodoe
pue 13Ja1 03 pue ‘SdI0Yd

quowaFedus
forod
sdnoiny

quPp Buppew ur d
pImq wow dy 03 ssprunwod
194} UT $JUIDSI[OPE I0JU (SKOT
LYINOZ JO SPUILL],) SIOPEI] 192

Supposunos

‘uoneonpg

wsiAnoe

Jusuodwod
“BINA

“yoeanno

ST0T 182

S0'0<

(S9°1 “€6'0)
Yo

(oreway)
uondajul Z-ASH

S0°0<

(81°2°690)
€T1Y0

(oreur)
wondRyUI Z-ASH

Ayszoarun Sunaeys
pue [ooys uraea]
U2am1aq T8k aY)
Ul SI9ABI] [00YD§

80T

sBunsawr
Tenprarput
sdnoiny

swwrerdoid syuared

a3 ut suorssas areyjoey dppy

PUE SOMUI Je $I9UI00 YInoL, unt
dyay osfe sgdd “Aem Lroyedonred
A8y e ut saa1ap Lo yorym
‘S[eLIgIRW Paseq A[[eona10aty
‘parmidonns [om Isn (sgdd)
s103eanpa 192d [euoIssajord asay T,
*SIIUNTUTWOD UTYIIM

oA pue s)npe usamiaq a3prq
e se pue ajdoad SunoL 10§ spppowr
(01 5B 30q 198 Loy, "Teak o)

JO SYIUOW (-8 10§ SANIUNUIWOD
[BNI 9Y) UT YIOM PUE 2AT] O}

08 puE $122)UN[OA SE YI0M SI2AB3]
J00yos asay [, “ANs1aatun Suneys
PUE [00yos Burava] u2am1aq 162k
Y} UT SIIALI] [00YS UBIMRqUITZ
pauren pue pajoaps Anyazed £q
PAIIAT[IP ST ANOA [00Y5-JO-IN0O
pue -ur 10§ swrwrexfoxd yinok ay

juauodwod

uoneanpg R

010T uemod

(€6°0 9T°0)

€00 67040

(ueqn)
swoyduids reurSea
Jo syureidwon

100°0>

(S5°0 ¥T°0)
9€°0 40

(uequn)
axeyosip ajruad
Jo syureidwon

(¥T€ 9T0)

60 6040

([eanx)
swoyduis eurSea
Jo syurerdwo)

(1

550 19°0) 68°0

(Jeanx)
a8xeyosip aqruad
Jo syureidwon

papraoxd
(s93edy1122)
SIATUIIUL IO
pue £rejouowr
LAIBIOPOIN,

SwnIoj Juapnis
Bunsixa ojur pajesdaur
pue s19ydea} paurers)
4q payroddns axom
s1apea] 19ad ueqin
“s19pea] U0 a8eqIA
se yons adoad oy

J0 Susudwo preog
Ar0s1Apy Ayrunwurory
© £q payroddns

219M S19pea] 19ad [ermy

ey

JU2ISI[OPE JO PRYY
Ay ut pasuatradxa
SINIOM [BI20S
pue sysidojoydAsd
Aq paurex],

wrea) yoaeasar
ay 4q pardaps

(49

uonejuasard
sdnoiny

“(INOL JAYYI0 0) SWOPU0d

19y eW A[[e120s 0) paurel)

Os[e 212/ SYINOK awos ‘aFefa
yoea uJ "sansst 19818} UONUAAIIUT
JNOQE UONEWLIOJUT 3)EITUNWIWIOD
0} I9PIO UL SIRTUNTIOD

1oy ur ynoA 1oy o) skerd
19915 wioyrad pue suoissas dnoid
1onpu0d 03 way) djay 03 pms
21N0S21 B UIAIS 219M SIIPEI] 199

juauodwod

uonedNpg R

0107 Hereg

HLTVAH FALLDNAOAdTd ANV TVNXHS

anjea g

FRENIT§

aimsesw awodnQ

s10ye)IdRy 19ad
10§ saAnudUY

SUOISSIS

12d

192d Jo uorsiATadng

122d yo Sururea],

190 yo uopoapg

J0 vondrsaq

pareyde-19ad
-ou pue £>usnbaig

(s29m)
uonemp [ej0],

poyrowr
Aroatpq

jyusuoduwiod
poreaey-195d go uondusaq

uonuIAIIUY
Juauodwos
13y 10 Ajuo
uoyvyjvf
A8ayeng 22

Faded

[e1) urew jo
uonesqnd
Jo xeaf pue
Toyne Isa1g

(panunuoD)

‘TIIqBL

8/22

|.pone.0210468 January 23,2019

journa

//doi.org/10.1371/,

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0210468

IC review

A systemat

Peer-facilitated interventions for adolescent health in low- and middle-income countries

PLOS |0

(ponutjuoD)
60 et ‘asn ss$
uonuAAIAUL
JO [830) ® UIRD
6T o3y fyrumaoddo ,uraseq e
S00< reLonue TASH Ay ur Sunsax Pa1ISIUTWIPE AIOJUIAUT YIOMIDU
091 ‘SUOISSIS [e100s & ySno1y) paynuapr
uonuaAIIUL [onu0d pue 2I9M JEY) SIAQUIDW YIOMIAU [B1208
©S0 uonuAAIAUT syads 0] safessaw uonINPAI Y1
S0'0< ajer [oNuoy ADH u2498 pue surwrejpydureyaw £aAuod
a1 Jo yoea 0] pasn pue suoissas ay) SuLmp
697 et pue syuswssesse skeyd ajox ur paonoead Loy ey
:o_Em?h_mE_ Apms aay ayp jo SUOISSAS UONEINPD /£ SIS uonEITUNWWO? JySne) a1am
€0 ypes 10§ (SN paatasax syuedponed suedipnITg, *SIMOIARYaQ Ysit
S0°0> 2181 jouo) BIOYLIOUOD) p
v S$) 1qeg 00T xapuj Sururen [enxas pue asn sururelydureyaw
6€'8 Ae1 pajesuadwod Suo[-yoam aatsuduT 1131} 3NPal pue Jnoqe
UONUIAINUL 1M Ue UT SI9YDILISIT s3uneaw Aqreaniao >yury 0y syuedonred Auo
11 syuedpnied ay) £q pauren s1eak Gz-g1 pade Tenprarpur yoea) 0) suoissas dnoid jo yoeanno uoneey 600C
$00< J1e1 [oNU0D erpwepy) Xapup i | 2Tom s101eNIOR) 1920 3 | s19sn 8nap juarmy 3 ¥ sdnorn | wnnormo e Sursn uonesnps 194 ‘uoneonpg 1994 EIUSELN
(ov'1 (oreway)
S00< | ‘s8'0) 60'T WY 1591 houeuSorg “Ajiunwwod 112y} ur uonEULIOJU
JO $20IM0S SE Paoe OSE STO.L,
(et (areway) *SaNIATIOR AJTUNUITIOD 1210 pue
S00< | ‘T6°0) €1'T WY SEUOWOYI], 9dD Jo Surutex ayy ur pajsisse pue
(L€ (o[eway) (sdOJ,) $193d jo s1auren se 19e 0}
L500> | T0'D) €67 W ) Pa103[9s 2Tom INOK A[eway 1Y)
PUE J[BW 9211} :SI99 JO STIUTRI],
(161 ‘saBessawr 23] Jo aoueAIRI pue
S00< | 86°0) LETWY | (3fewnay) erphureryd aouertodu oy aziseqdurs o) pue
(o1 (aeway) SINOIARY3Q PAIISIP JJLLSUOWP
S00< | £9'0) 660 WY | uondayur syimydds 01 PWIE YI1yM sewrerp
savre[es parduos A[nyaies Surwioysad uy
(Ten (dreway) 2A1221 J0U Ayunurwod 3[01 & udAIS a1am (FdD) s101€INPD
S00< | €8°0) SO'L WA UOMNMTASH | pipsqq0 pue 1oy ur sympe Aq 123d ssepo paye spdnd payoajes,
(Ga4 (areur) SHJD "SI2YEd} Papaas = SqOL nq ‘s19yoea) £q pay sem STy}
S00< | ‘65°0) FT'T Y | womdojur erpAuepyy | 01 PaA[oAIP d[ox ss100d Aq ‘uoneonps Geay 2aRoRpoIdax
Sururen SqOL Pa13[Rs = sAdD Paseq-[00ydg "SWopuod
o (Grewr) ayy dn yaeys sAdD ‘skep 199d pue wea) pamquustp pue pajowrord
S00< | ‘9F°0) 80 WY uonoajur siryd4g 1% Inq SJO.L PastaTadns SJOL PUB | OM) JOJ PIURI} AIOM | [DIBISIT ‘SIAYILIY sunoawr s192d 1191 £q paroajas afea yoeanno
(zz1 (arew) 10§ papraoxd JyeIs oIeasy sAAD | SAdD 'SAOL oW 4q £q paroajes sjuapnIs Tenprarpur 1ad yinok 2y o) oy :(sdD) | “Surppsunod Jusuodwod
S00< | “69°0) T6'0 MY uondayur - ASH 2IoM SILIE[ES pastazadns s1oydea], pauren a1oM sgID -0D =s4dD T00Ys Arewrtig 3 96T 1d 12INqESIp, d wopuon ‘uoneonpg -DIMN £00T 5509
‘S[Ppow [euoneINpa
PpastpIepue)s pasn
Sururex[, -7a1dwos
sTjuaumEaT)
[un 2sMOdINUT
[enxas 12§op
0} pue uonedyHOU
1auyaed 1of pasu
s,LS jo uonuanaid
quaunean
JO $321n08 s1apraoxd
quaunean Ajes jo yeay pauren oy swodwis
s)gauaq ‘uontudodas (LS YHIM SJUIDSI[OPE 13§21 0) pue
wodwis S[eLIAIPW [PUOREONPD SANqLISTP
Surpnpur juaunean 0} ‘syuapmis 1930 03 SurpEsunod
pue uonuasaxd (IS sSunaw dnoi8 10 5u0-03-au0 dpraord
(16'0 ‘€¥°0) swoyduw4s UO $9M F 1940 s1eak g1 Tenpraipur | 0} jusunean pue uonuaadrd IS Surasunos Juauoduwos €00T
500> £9°0 M0 LS parodar-yg H B [ooyds ur paurex], | s10ad Aq parajpg | —p1 pade syuapmg 3 ¥ ‘sdnoiny Ul PaUTe) 219M SI0JeINPI 199d uonesnpy -now enjouoyQ
“ewrerp pue ejd
-3[01 ‘saanjerreu Sursn Jurures|
[enuatIadxa o pasnoog SUOIssag
uond3joid-yps pue Aizaqnd
S[ID}s Sunjew-UOISIAIP papnpur
(@reusa)) 110ddns :.u_mu_n_ow .EE:oEMumwhzﬂmb
970 w1009 27 Wopued JI2JJO 0] SUOSSI] AU} U SUOISSAS S[[P[S 1] [00yds-1a)5e e Jo 1red jusuoduwos £10T
$00°0 €170¢ | (oew) asn wopuoy 3| [qe[reAR 210M SIDYEI], B H H urw 06-09 APPIM. 6 sdnoiny 21aM Jey) suossa| paf-1aad auIN uonesnpy -now efequipy
UOTJUIAIIIUT xaded
Juauoduiod | [ern) urew yo
SUOISSIS -y 30 Ajuo | wonesrqnd
s1ojeyEy 199d 1. Ioey ¢ 1oey 19ad parejoey-19ad (sy9M) poyjowr Juduodurod uoyvyyovf | jo xeaf pue
anea g Py | dunsesw dwonnQ 10y S2ATUIIUY 122d jo uorsiaradng 122d yo Sururex], | 19ad Jo uonddPS jouondussaq | -ou pue £>uanbaxy | wonenp [ejoy, Anapg paresroey-12d yo uondrnsaq A3ajeng 4224 | IoyIne ISIIY

(panunuo)) ‘g 3[qeL,

9/22

|.pone.0210468 January 23,2019

journa

//doi.org/10.1371/j

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0210468

IC review

A systemati

Peer-facilitated interventions for adolescent health in low- and middle-income countries

PLOS |0

(panuiguo))
*AIH PUE SISEISIP papyrwisuey
AToAT[2p UOnURATIIUL Afrenxas pue £>ueudaid payuemun
(90°T “£¥°0) (uaw) adex Jo ssa18o1d oy afeurewr ‘vondaoenuod pue uondaouod
$60°0 14040 pardwane 10 adey -on1u 0 jdwane “2A0[ pue Xa5 s& ons $51d0) 19402
OU SeM 213} J2AIMOY Anpenxas suorssas dnouis) ‘werford ayy
([puay) 2dudjors WAY) (IM PAsSNISIp BurpreSax Sururen sppys Jo pud 2y je Sunpaw Arunwwod
ST a1am sdoysyiom esuawagdpnl 311 suoSrapun ® pue “1213280) awod sa[eway pue
(8T'T $90) [enxas 1o [edrsiyd
Y} 03 paje[a1 sansst -uou pue Pey 10 uonEINPI sa[ew a1aym sFunaaw 2211) e
9€0 L8040 JoepRurI< Aue pue partasqo Aymba 1apuad jo 1aypny pey 219U} U} SUOISS3S ¢ ISI1J 3y 10]
(arew) 25usj0IA 1M S10}RIIOR] aanzoddns azam | 1507y suedpnaed x5 a[urs a1¢ sdnos) ‘seoustiadxa
1awmared srewnur 'ssa1801d ur a1om Jey) sdnoi sapmnye asoym ey} 19p[0 ] paay syuedonied uo paseq eureap Auo
(90T 05°0) Tenxas 1o [earsAyd sdoysy1om 03 sysia 20y sonpexd 7 pue P3RS 1M ®© 10 38e uues ay) pue Aejdajox Surajoaur suorssas uoneyey
6600 €040 JO JuIpIUI 1< 3| peopew ges yoreasay Sururen jo syam ¢ SIOVRIIDRS 199 | SOEWd) pue A SUOISSas INOY ¢ ,9T YoM §-9 sdnoin uoneonpa dnoid pajeyorj-1994 uoneonpy 13d | 00T SMM3[
suorssas
pastenuew ySnoxyy
(syuapmys Sursn s1ydea)
4q payrodar) gers PUE JJeIS SDI0A
(€£5°0 ‘81°0) [00ys £q doud[0IA Surstey 4q pauren
1000°0> 1€°0 MO TearsAyd wiray 3seq 2IIM SI2qUIAI *sansst aur[dIdstp [00Ys A[puey
29)TWWOD [00Yds 0} JAM0d Juapms, © Sunejoey
s [eops 1 Bunea1d syuapnys
I POOD) "SUOISSIS pue sewerp Jur P
11003 ypow pue SIA[OAU] OS[E UOHUIAIUT
(690 '0z'0) A EATER Aed ajox ySnoxyy Ay, 's19ad 119y 10§ [Ppowr
81000 LE0 WO [eorsAyd ypam ised aurdiosip aanisod 3[01 © 2q 0] pue UD{EW-UOISIIAP
(syuapms oS ur systuoSejond, Juowagefua 0] 2JNqLIUOD 0} 2P0 UT [0OYDS
4q payiodar) jyers sad10A Suisiey pue 19ydea) £q pauren $a1pOq 1UIPNIS forod | yoea ur ssaniwwod Sunuawapdur WISIALOR
(290 ‘57°0) [00ys 4q aud[oIA aanuadur s1aydea) Jstuoferord 2I12M 1IN0D JUIPNIS Sunsixe wouy 10 sjuapnys ‘uoneruasad -~UONUSAINUT 3]} JO SIAQ] 1 di
1000°0> 6£70 40 earsAyd yoam 1seq TenuRUY ON £q partoddng A3 JO sI2qUIAJY s12ad 4q paias o0yos Arewig i 9L ‘sdnoin 3q 01 P2123[3s 31e SHUIPNIS “uoneonpg SO | STOT SAMASQ
(ueqin)
(£8'0“0¥°0) asnqe [eotsAyd
100 65090 Jo uonenadiag
(10 60°0) (uequn) asnqe
100°0> 61°0MO | [enxas jo aduatadxy
(uequm)
(82T ‘7H0) asnqe [earsAyd sunao) juapms
LT0 €400 EEEEg Sunsixa oyur pajerforur “INOL 13110 0) SWOPUOd
(feanx) pue s19ydea) paurer) Jorew A[[eI20S 0) pauren)
«so asnqe [earskyd £q parioddns a1om os[e 219M syINOA awos aFefia
100°0> ST'0) 67°0 j0 wonenadiag s1opeay 19ad ueqin ypoea uf ‘sansst 19818} uonUIAIAUT
*SI2pea] [PUNod 28e[[IA =l JNOQE UOHIBULIOJUT ]EITUNWIWOD
Graw [ e a| ey | s [
o 60O | [enxas Jo aduaadxy y S
(sayeoynI20) Jo Sursudwod preog Ay ur pasuatradxa 121 ut yanoK 13130 0y skerd
(fean1) | saAnULDUI IAYI0 £10s1Apy Lyrunwwon SIINIOM [B120S 19215 wioyrad pue suossas dnoid
(16’1 6%°0) asnqe [earsAyd pue {rejouowr ® 4q pajioddns pue sysi3ojoydssd Wed) YoIeasax uonejuasaid 1onpuod 0} wayy day 03 pms juauodwod
760 960 4O J0 2dudtadxy ,IIDPOIN, | 21om s1opea] 19ad [eamy Aq paurexy, 2y 4q parafes B 3 75 sdnorn | 21m0sa1 e UGAIS 21oM SIOPES] 199 uoneonpy -DIN 0102 Hereg
AONITOIA
saanpadsiad 1apuad
Ju2IaJJ1p woy Surpuelsropun
pue angoferp a8ernosud 03 19puad
paxiw a19m sdnois) “uond3paL
ySnoxy Surures] [eros afemooua
0] pawIE UONUAAIRIUT Y],
‘35T WOPUOD PUE X2 [EUOT)IRSURT)
‘sdiysuoneoi [enxas Ayeay
‘SATV/ATH *92U9[01A [enxas pue
AUWILID ‘ISNQE 2UBISQNS [OYOI[B
Suraa0d ‘skemyed pue s103oey
S ATH SUISSaIppe UOHUIATIUT
[00Y2s [eanoraeyaq dnoid paseq
Aepung Suryoea) ~WN[NOLLIND & PI] OS[e SIOJEI[IDe]
pue surea) sprods “19puad £q paprap a1om sdnoiny
oL Suryoeos ‘sraquiawr dnoa§ woiy y1oddns
‘32 2ouduadxa [EUOTIOW? $S3DJE 0] PUE SSANSIP
(@50 (rewsay) sn 1011d JuBASPI Yim suoIssas Ut 09 2A]0S31 0 MOY UIE3] SJUIISA[OPE
00 48) 1T1g | wopuod juasisuo)
SI0JEI[IOR] 10F plo s1eak 6z-€7 | AP[Pam = ofrysingA djay o3 suorssas (D1.41) dnoid Auo
(0v0- (orew) asn oczasnjo | uomsizadns papmoid wres) yoreasax oy e} yoressox pase soyenpead JSUOISSas UMW | € = OYSINYA Adesoqoyphsd euossodroyur | Sumpsunos | uoneovy 910z
€0 49) 17°0¢ | wopuodjusisuo) | puadns A[puo SIN[IOM [eI0S £q Sururen Lep o1 ay) £q paroafes Tooyps ySry 06 APpPam = DLdT /91 = OLAT sdnoiny PasI[enuew pa] SIOVEIe] “uoneonpg 1229 uewwInyy,
UOTJUIAI UL aded
juauodwios | erny urew yo
suoIssas -y 30 duo | uopeorqnd
s10peoey 199d moey ey ey 1oey 100d porenoey-190d (Spam) poyiow Jusuodwos uoyvonf | Jo 1eak pue
anjea g PIPT 2Inseaw SWodNNQ 10 SaATIUDUY 133d jo uorsiaradng 193d yo Sururexy, | 133d jo uondIPS Jo uondrnsaq ‘ou pue A>usnbaiy | wonemp [ejof, AraArpq pareroey-133d jo uondrdsaq £8a1eng 4224 | Ioyne Isirg

(panunuo))

‘TIIqeL

10/22

|.pone.0210468 January 23,2019

journa

//doi.org/10.1371/,

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0210468

IC review

A systemati

Peer-facilitated interventions for adolescent health in low- and middle-income countries

PLOS |0

(panunuo))
*AIH PUE SISEISIP pajjiwisues)
A1aA1[2p UONUAAII UL Ajrenxas pue L>ueufaid payuemun
Jo ssa18o1d ay) 28euew ‘uondasenuos pue uondaouos
-onmu 03 Jdwaype ‘aA0[ pue x5 se yons $71do} 19400
U sEM 2191} 19A9M0Y Aypenxos suorssas dnoxn “wreagord oqy
WaY) YIIM PISSIISTP SurpreSax Sururen syoys 30 pua 213 Je Sundawr Ajunwwod
a1am sdoysyrom Tepuawafpn( 31 duofrapun ® pue 1913230} awod Sa[eway pue
Y} 0} PAJe[aI SINSST -uou pue pey 10 uoneonpa safew d19ym sZunaaw a1ty a1e
Aue pue paarasqo £ymba 19puad jo 1ayny pey 219y} USYJ) SUOISSIS ¢ ISI1J 3} 10]
(68'126'0) (e 219M SIOYRIIOR] aanioddns axom | 3sopy ‘syuedpnred xas a[3urs axe sdnoin) ‘saduattadxa
€Y ZETAO | ‘a-sAD) uowssaidaq *ssax8oxd ur a19m Je1) sdnoi3 sapnIne soym uey) Iapjo | paay stuedpnaed uo paseq eweip Auo
(IT°1°91°0) (arewx sdoys>1om 03 sys1a 20y aonoexd g pue EIREICRERETY © 10 28e aures ay) pue Ae[dajox Surajoaur suorssas uone)ey
1o P00 | ‘d-sdD) uossaxdo( 3 | peopew gels yoreasay Sururen jo sypam ¢ SIOJENDRY 1994 | S[RWID) U SR SUOISSAs INOY ¢ ,9T $Yo2M 8-9 sdnoiny pa dnoid pajenjioej-10a4 p 13d | 8007 sMM3[
SUOISSIS
pastrenuew ySnoxyy
Bursn s19yoea)
PUe Jjeis SaT0A
Buisrey £q pauren
210M SI2QUIDW “sansst aurdidsIp [00Y2s A[puey
22110 [0oYds 0} 1o Juapmis, e Suneyoey
POOD) ‘SUOISSAS pue sewep Sunead sjuapnis
1m02 yoow pue SIAJOAUT OS[E UOTUSAIIIUT
Aed aj01 ySnoxyy Ay, 's192d 119y} 10§ [Ppowr
sundpsip aanisod 2[01 € 3q 0} pue Supfew-uoIsIAP
s ur sistuogejod, Juawafedua 01 2INQIIUOD 0} 12PIO U [00S
(€00 sad10A Surstey pue Tayoea) £q paurery SITPOQ JUIPMIS Aorod | yoes ur seanTwod Sunuswaydur wsIAnOR
€0'0-) 00°0 (©as) swoyduwiss AnudUL s1aydea) Istuoferord 219M 11002 JUIPNIS Sunsixe woij 10 sjuapms ‘uoneyuasaid -UONUIAIIUL AU} JO SIOq ¢ > di
£068°0 dUAPI I9PIOSIp [RIUDIA TeroueUy ON Aq partoddng Ay Jo SIqUID] s100d Aq pa1afas [00yos Arewrtig B 9z sdnoiny 2q 01 P2}2I[As IE SJUIPNIG “uoneonpg “DN | STOT SALA
(8'19S) ¥0'8T
UL [01}U0D
(81 dS) Adexayy dnoid Surasunos Auo
809 ueaU sanbruta) 1a8unof 10 anbruysa ], wopaa1 [euonowry uone)Iey
1000 UOUIAINU (1aq) uorssaxdaq 3 3 LT UT pauter], B $¢ pade sjuapmig. i € sdnoiny papraoad siojeyqoey 109q | Suresunon 199 | T10T YoInyD
SwmI0j Juapmys
Sunsixa ojur pajeadajur “qnoA 19130 03 SWoOpuod
(780 “L1°0) (uequn) pue s1aypea) pouren JoxIRW A[[eI0S 0) pauren
00 8€°0 U0 AnOIAEYaq [EPIINS £q parroddns a1om os[e 219M sYINOA dwos FFefia
(6L°0 “T0) (ueqIn Z1-DHD) s1apea] 192d ueqin o3 UJ 'sansst 39818} UOHUIAINUT
100°0 26040 | uorssaxdap a[qeqoid *SI9pea] [1OUN0 d3e[[IA ey INOQE UONRULIOJUT 9JBIIUNWIOD
papumoxd se yons ajdoad Loy JUISI[OPE JO PY 03 I9PIO UI SAHIUNUIOD
(s6¢ '82°0) (exns) (sa1eoyn120) Jo Bursudwoo preog Ay uy pasuariadxa 119y Ut yanok 1ato o3 sed
610 SOTAO ANOIATYRq [EpRINS SIATUIIUT JAYIO Aros1apy Arunurwo)) SIDNIOM [B1D0S 19315 wiiojiad pue suoissas dnoid
(8%°0 ‘€2°0) ([eana ‘Z[-OHD) pue Lrejpuowr © £q pajroddns pue sysidojoyoAsd wea) Yo1easax uonejuasaid 1onpu0d 0} way) day 03 pms juauodwod
100°0> €040 | uorssaidap 2[qeqoig ,2IeI2POJN, | 2I1oM s1apea] 102d [eamy Aq paurex], Ay 4q pardapag B 3 75 ‘sdnoiny | 231mosax e uaAIS 21om SIPEI] 199 uonesnpy -y 010z ereg
SYIAIOSIA TV.ILNIW
“youny Ayi[eay e 193[3s 03 Moy
o syuapmys otun( pafEsunod pue
suonensuowsp adida1 aaed osfe
s123)unjo A ‘s3[A1say] Ayeayun
sns1aA Ayp[eay pue spooj yun( jo
$199J§2 [njwirey ay) se yons sordoy
sSunsaw | pajepi-uoninnU Uo $HRYs YSnoayy
(#€°0 ‘81°0-) jstuonLnu € pue suoissas Jururen) sjuapnIs [enprarpur saBessaw yi[eay 1p 1 dwo>
500< 2duaIIq NG 3| s1yoes) 4q payroddng oy 1 Appam. B apeid y| 3 $T | ‘UONBIUISAIJ | 0] PAUTE) JIOM SIIDIUN[OA JUIPNIG “uonesnpy -nny | 0107 [eySurs
‘sanianoe Surajos-wajqord
surwreidord pue ‘sawred S0apIA ‘SUOISSNISIP
(91 Sururen 1apesy dnoid Sursn quawaFeueur
F0'T) S€'T 132d 2y Jo U U0 -J[9S BWIISE WO SIUIPMIS O Auo
2du1Ip a1 ) PaIdAIP sdoysyrom 182X 0] SUOSSI] UIW-Gf JDIY) dALS uoneNey 7107
200 ueday | jo Lnpenb opewyisy B B sIMI0M IR : SJUIPMIS [T 18X U Gy, € H sdnoin pue sxred ur 1oy3afo) awres s1954 uoneonpy 1924 qeoys-1y
SYIAIOSIA TVOISAHd
UOTJUIAI UL aded
juauodwios | erny urew yo
suoIssas -y 30 duo | uopeorqnd
s10jeyqovy 199d movy ey ey 1oey 195d poreoey-199d (Spom) popom Jusuodwos uonpypvf | Jo xeak pue
anjea g PIPT 2Inseaw SWodNNQ 10 SaATIUDUY 133d jo uorsiaradng 193d yo Sururexy, | 133d jo uondIPS Jo uondrnsaq ‘ou pue A>usnbaiy | wonemp [ejof, AraArpq pareroey-133d jo uondrdsaq £8a1eng 4224 | Ioyne Isirg

(panunuo))

‘TIIqeL

11/22

|.pone.0210468 January 23,2019

journa

//doi.org/10.1371/j

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0210468

IC review

A systemati

Peer-facilitated interventions for adolescent health in low- and middle-income countries

PLOS |0

(panutjuo))

(680 “57°0)
100 €90 40

(uequn) (joyooe 1o
sapjaresid ‘025eqo))
asn dueIsqng

(81
50 80) TI'T O

([ean1) (joyodre 10
sanaredid ‘025eqo))
asn 2oueISqNg

papumoxd
(saredynIad)
SIATUIIUL IO
pue Lrejpuowr
LAIBIOPOIN,

SwnIoj Juapnys
Sunsixa ojur pajesdaur
PUE $12Y2e2) paures)
4q parioddns a1om
s1apeay 100d ueqin
*SI9pea] [unod a3e[ia
se yons ajdoad Koy

Jo Sursudwod preog
£10s1py Krunuwrwony
© £q pajioddns

21om s1apea] 192d [eamy

ey

JU225I[OPE JO PAYY
ay ur paduariadxa
SINIOM [BI20S
pue sysidojoyoAhsd
Aq paurex],

wrea) yoaeasar
) 4q pardaps

(49

uonejuasaid
sdnoiny

“INOL 13110 0) SWOPUO

193y1eW A[[ero0s 0} paures)

os[e 210M syINOA awios aFeia
yoea uJ ‘sansst 1981e) UONUAAIIUT
JNOqE UOHEWLIOJUT JJLITUNTUWOD
0} I5PIO UT SHHIUNWWOD

121 ut anoK 1130 0y skerd
12915 wiroj1ad pue suoissas dnoid
1onpu0d 0} way) day 0y apms
210521 B UIAIS 219M SI9PEI] 199

uoneonpy

juauodwod
“DIN

0107 Hereg

800 950°€ T

uoneonpa
122d 13378 Sunjouwrg

SI9YDILIsaI
Aq pasiatadns suoissag

Aouaryoid ey
ssasse 0} 159) 3sod
pue 21d pajordwon
SI1018INP3 1294 "YIrD
urw (o unsey [e10)
ur suorssas Sururer)
XIS "JJe1S 19YDIeasat
Aq paurex],

s19yoed) pue s1vad
£q paydapes-0D

sreak g1
—Z1 paSe syuapmys
apeis yig 01 19

SUOISSIS
anuiw Of Jo
Jaquinu pagpadsupn

sdnoiny

‘S[eLjew
[EUONEINPA JO UONNQLISIP Pue
“(s19150d *§+3) $90143p [ENSIAOIPTIE
“Jamsue pue uonsanb ‘uoIssNISIp
Papn[OUT SUOISSIG “s18UEp S} pue
Sunjows uo s[er1djeW [eUONEINPD
Buisn syuapms jooyds 1ay10

10§ suoissas dnoad pajonpuo)

uonesnpy

Auo
uone[Ty
1939

S10T zedy

asn

AONV.LSINS

(50T

$190 49) €5°0- ¢

(0a-s40)
uorssaxdacy

ogz asnje
puadns Apuopy

S10YRIIOR] 10}
uorsiazadns papraord
SIIOM [E120§

Wea) YIeasal Ay
Aq Sururen Lep o1

wrea) yoaeasar
) 4q pardapag

Jooyds
Aepung Suryoeay
pue swea) syrods

qnoA Surgovos
‘80 aouorradxa
Jouid JuRAI[I (IM
PIo s1eak 57-€7
pase sajenpesd
[00y2s yBrE

SUOISSIS UTW ()9
Apfoam = ofrysiny A
/SUOISSaS UTur

06 Appam = DI

€1 = opysInyA.
/91 = DILdI

sdnoiny

soandadsiad 1apusf

Ju213j51p woy Surpuelsiapun

pue anSoferp a8emoous 03 1apusd
paxIw 219m sdnoin) “uond3[aL
ySnoxyy Surures] [eros afemooua
0} PaWIE UOHUIAIUT YT,

‘35N WOPUOD PUE XS [EUOTIILSUeI)
‘sdrysuonepai [enxas Ayeay
‘SATV/ATH ‘92U9[01A [enxXds pue
WL ‘9snqe 2dueISqns [OYod[e
Bur1a0 ‘skemyyed pue s1o1oey
st ATH Surssaippe uonuaazajur
[emorseyaq dnois paseq
~WNMOLLIND € Pa] OS[E SIONEITIOT]
“1apuaf £q paprarp s1om sdnorn
‘saquiaw dnoxf woy y1oddns
[EUOTOW? $53998 0} PUE SSITISTP
QAJOSDT 0) MOY UIEI] SIUIISI[OPE
dpay 01 suorssas (D 1d1) dnoid
Aderaypoydssd [euosiadiayur

Surasunos

[EESg Pal JEEH!

Auo
uoneIIYy
1939

910T
uewLmy

(900~
200 | ‘190°) ¥€0-9

(A10yuaauy
uorssarda
SUIPIYD)
uorssarda

(ss9

S00> | TH0)shEd

(91w 1doou0)
-J[9S 29SSAUTI L)
Suruonouny
Peay [RIUN

é

€T

—£1 sa8e :(uoneoea
XI§ J01Ug

ur 3soy) 10§)
punogq, 38a70>

10 pafe-adafon

IB3[DUN ST SUOISSAS
JO IdqUINU [BJOT,
*suoIssas diysiojusur
Anpuow

s1ojudw 123d £q pataATp
“Buruuerd 193185 pue suondo
911 uo yuauodwos drysiojuau v

uoneonpy

juauodwod
“BIMA

010T
P[RWERMISS

(10°0- -81°0-)
6070~ e
uonuaAlur
(100~
‘810°0-)
7600~

00> ?jel [onuoD)

(a@-sg0)
uorssarda

‘asn ss$

3O [e30) & UIED
03 fyrumoddo
2y ur Sunnsax
“SUOISSIS
omuod pue
UORUAAIIUL
U2A3S

a4 Jo yoea

pue sjudwssISSE
Apmis aay ay) jo
yoes 10§ (Asn
S$) 14ed 00T
paresuadwiod
a1om
syuedpnaed
Xapup

SUOISSIS UONLINPA £
paatedai syuedonred
xapu] ‘Bururen
Suo-yoam aa1sUR U
U UT SIYDILISII

2y £q pauren

QI9M SIOJRNI] 122

sxeak 57-g1 pose
s1asn §nap Juarmy

sBunaawr
[IEREISEEY
sdnoiny

‘aurpaseq je
paIBISIUTWIpE A10}UsAUL yIOMIPU
[e120s & ySnoxyy pagnuapr

QI9M JRY) SIOQUISU YIOMIIU [B10S
oy1ads 03 sadessawr uonoNpaI st
pue aurweldydwegiauwr £5au0d

0] pasn pue suoIssas ay) SuLmp
skerd ajox ur pasnoexd Ly yeyy
SIS UonEITUNWWO? JySne) a1am
sjuedonaey, SINOIARY3] YSLI
[enxas pue asn surwrejaydureyiow

1191 2o0pa1 pue Jnoqe
Aqreonuo yuny 0y syuedpnred
yoea) 03 suotssas dnois Jo
wWnnoLLM e §UISN UONEINPI 1934

yoeanno
‘uoneonpg

Auo
oLy
190d

600T
ueuayg

anpea g Py

2anseaw SwWoNNQ

s10peoey 199d
10§ saATUIIU]

SUOISSIS

ey

133d jo uorsiaradng

ey
uuumuewc_:._«u.ﬁ

ey

133d jo uonIPS

ey 12ad
Jo uondrnsaq

paredRy-135d
‘ou pue A>uanbary

(s399M)
uonemp [ejo],

poyjow
fraa1pq

Jusuodurod
pareroey-133d jo uondrdsaq

£8areng

uonuAAIIUL
juauodwos
“tggmus 30 A0
uoyvypIvf
192q

aaded

[e1) urew jo
uonesriqnd
o aeak pue
Toyne IS

(panunuo))

‘TIIqeL

12/22

|.pone.0210468 January 23,2019

journa

//doi.org/10.1371/,

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0210468

IC review

A systemat

Peer-facilitated interventions for adolescent health in low- and middle-income countries

PLOS |0

(panunuo))
u2A13 os[e
2IoM SANIATIR AU}
10j suonoNISUI pue
09pIA 1) JO JUJU0D
2y Sursurewwns
spenuely
-surwreford
A} JO SINSLIANORIRYD
pue Juau0d Ay
jnoqe uopeLIOJUT
Surpraoxd
s1axous rengax ‘SANIANOR Y} JO 1IB)S -0apia ajeridordde afe [euoneonpa Auo
(s8¢ 07'1) | Surwosaq sxayows SUOISS3S A} }BUIPI00 2y} 210J2q UOISSIS $I SUOISSAS ue woyy [euajew Sursn sdnoid uoneNey
100> £TTHO -uou JO YTy H 01 padjoy s19yoea], |  UONEBWLIOJUI ANOY-| 3| —¢1 pade suapmg unw gy Appap S sdno1ny | Aianoe wooissep paf s19pea] 1234 uonesnpy 123d | 0107 ueano|
*AIH PUE SISEISIP pajIrwisue)
£13AT[9p UOnUAATANUT Aqrenxas pue oueudaid payuemun
(81 °67°0) (orewy) Jo ssaxfoxd ap afeuewr ‘uondasenuod pue uondsdsuod
610 09040 | s3nIp pasnsyur 1oag -onnw 03 jdwane “2A0[ pue Xas se yons $31d0) 19402
(areway ou seM 213} JaAamoy Anpenxas suorssas dnois) ‘werford ayy
(S6°T ‘S7°0) “3[eds [IANYV) WYY YIIM PISSNISIP Burpaefax Sururen syoys Jo pud 3y Je Bundawr Arunwwod
180 $6'0 MO Sunyunp waqod a1am sdoysyiom reyuawafpn( 311 suoSrapun & pue “1943280) awod sa[eway pue
2y 0} pajejox sanss -uou pue Pey 10 uonEINPa sa[ew 21aym sSunaaw 2211) 218
(Lr1s90) (Grew) Aue pue paatasqo £ymba 1opuaf o 1oyumy pey 2194} UBY SUOISSS € 181 A 10§
80 L0THO | s8nap pasnsiur sarg 21aM SIOYRIIOR] aantoddns atam | 3sopy syuedonred xas 3[8urs axe sdnoin) saduatiadxa
(apew ssaafoxd ur a1om Jery) sdnois | sapmyme asoym ey 13pjo ] paa] siuedionaed uo paseq ewrexp Aquo
(¥6°0 ‘67°0) oeds LIANYV) sdoysx10m 01 SIISIA 20U aonpexd 7 pue REIRCIERESEXY © 10 38e dures ay) pue Ae[dajor urajoaur suorssas uoneey
1200 89°0 MO Sunjurip wa[qoig i | peopew ges yoreasay Sururen jo sxypom ¢ SIOMRIIDRY 199] | SOEWId) pue AR SUOISSAS INOY € ,9T $Y0oM §-9 sdnoin uoneonpa dnoid pajepoey-1994 uonenpy 124 | 8007 SMM[
(960~
9TT) ITT-
£10103feny
uonUIATIUT
(190
‘16'0-) 9L0-
£10123(eny asn 0358q0)
$ES'0 [onuoD ssa[YoWs JuaIIND
(50
‘LL707) S9°0-
Ar0123(e1)
UONUIATIUT
(FE0-
¥5°0-) ¥¥°0-
K10123(e1)
87€°0 [onuo) Sunjows Juany
(65°0- *SaU0Z 221
L8°0-) €£°0- 028q0) patoyruow pue pajoword
Axopafen pue s10puaa 033eqo) Surdedua
uonuUIAIUT £q £o110d 0238q0)-NUE 210JU
H0°0- Teak (skeqd afox Juawafefua 01 dnoid e ur paAjoAUT OS[E 210M wstAnoe
¥T°0-) 01°0 yoea Jo Suruuidaq sreaf g1 pue sowred ‘skerd £orod | s1apea] 1094 ‘saujjes ssauateme pue | ‘Gurfpsunod
K10122(e1) Ay Je wea) 1afoxd —01 paSe sroquiaw 199138 ‘SWY YIMm) uoneruasaid | (sderd ajox pue sawred ‘sfed 1oams “yoeanno Jusuodwod
€070 [onuo) | asn 023eqo) JUALINY : K oy £q paure], H Amunwwopy | suorssas xis 15e3] 1y $O1 ‘sdnoxny | ‘swy) saniande paj sivad paures], ‘uoneonpy -noy | 9107 [PaRH
(PL'1°1€°0) (nozySuenn)
S0'0< ¥£°040 Bunjows yuarmy
(2€'890°0) (nozyBuenn)
$0'0< TL0M0 Sunjows Appap
(sT°€ 07°0) (nozySuens)
S00< PITAO Supjows Ajreq SIUSPNIS JIIO YHIM UOHBWLIOJUT
(261 “85°0) (nozySuenn) uonuaaaxd unjows areys
50'0< 1800 payows 1ag 03 sanianoe dnoid [euonesnpa
pastuedio ospe Ly, ‘sadrjod
(€51°69°0) (ryzur) Sunjows-nue [00yds d10§ud
S00< €040 Bupfouws juaLmg pue dojaadp 0y padjay yorym
(S6°€ “£9°0) (1yzury) “dnoad [onuos 033eq0) [00YIS AY)
50°0< €910 Sunjows Appap JO SI2qUIDW OS[E I2M SI0}LINPI
SIS sBunoaw | 1924 3mb 03 ssep 112y} Ul s1OWS
re'zg0) (ryzur) uonEdIUNWWOd [enpiatpur | 28eIN05US 0) PUE SANIATIIE [0S
§00< 10 Buppows et sanIAnoe pue a8papmowy quawafeus | §urmp sanared 1dasoe 10 aa18 03 wsiAnoe
(661°120) (tyzury) dnos jo uonestuedio | payepir-uonuansid forod | j0u wory o I 1 di
S0°0< £6'040 paryous IAg 5 | oy paytoddns siaypea, | Sunjouws uo paurer], s10ad 4q paiafes SJUAPNYS JUDLIND B s sdnoiny 13} PI[[ASUNOD SI01eINP3 193] “uoneonpg -nN 10T UayD
UOTJUIAI UL aded
juauodwios | erny urew yo
SUOISSIS -1ggnu 30 Ajuo | uonestqnd
s1opeey 199d movy moey ey 1oey 195d poreoey-199d (Spom) popom Jusuodwos uoyvonf | Jo 1eak pue
anjea g PIPT 2Inseaw SWodNNQ 10 SaATIUDUY 133d jo uorsiaradng 193d yo Sururexy, | 133d jo uondIPS Jo uondrnsaq ‘ou pue A>usnbaiy | wonemp [ejof, AraArpq pareroey-133d jo uondrdsaq £8a1eng 4224 | Ioyne Isirg

(panunuo))

‘TIIqeL

13/22

|.pone.0210468 January 23,2019

journa

//doi.org/10.1371/,

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0210468

IC review

Peer-facilitated interventions for adolescent health in low- and middle-income countries

A systemat

PLOS |0

200Y'89%0 -20"8uod-euinol/|. /¢ 10 1/610°10p//:sdny

suefd feuonesnpa
ystduroooe
100> L5°LI0 o) fyurersa)
fsxoatun 10 289103 €T
S0'0< 9€' 11591 03 08 0y Suruuelg ~L1 sa8e :(uoneea
XI§ J01U2g IB3[OUN ST SUOISSAS
_ (e TR ut asoy} 10j) JO I qUINU [e10], s1ojusw 133d £q pataArp
100> 11'83s33 4 | 03 uo o3 o3 Suruueq ki «
punogq, 380> | suorssas drysiojuaur ‘Buruued 19a1e> pue suondo juauodwod 0102
S0°0< L6180 duBPUINE [00S 3 3 B B 10 pae-adafon Anpuow B 3 311 uo yuauodwod diysioyusw uoneanpg -nN B[EWIEMISS
“SANIAIOE
ATH pa3epi-yinok
ur 2ousadxa
snorard
m 1aunof
s10jeyIORY 19ad 10 s1eaf F7 pafe
Jmpe Sunof pasiazadns Apsow ‘sarenpeid Auo
(cz0 Aoeogge JJeIS YIeasaI [00Yds A1epu0das SUOISSIS sdnoig weiSorg uone)oey
87°0 £00-) 80°0 ¢ ~J[os STwapesy 3 pareonpa-adafon 3 B pue Lystoatun oy ¢-7 Appapm 8T sdnoin uazniy) Sunox Jo uoneyyoey uopeonpy 1224 | 7107 UOS[IE)
NOLLVSITYNIDYVIW INFWAOTdWA ANV TVNOLLYONAd
‘asn ¢s$
JO [e10) B WIRD
01 lyunyioddo aurseq 18
2y ur Sunmsax Ppa12)STUTWpE AI0)USAUL YI0MIDU
“suorssas [e10s & ySnoxy paynuapt
Jonuod pue QI9M R SIAQUISW YIOMIIU [B10S
UONUIAIUT syads 03 sadessaw uononpax st
u2A3S pue surweiaydwegiowr £oau0d
A jo yoed 0) pasn pue suorssas ayy SuLmp
pue sjuawssasse skerd afox ur paonoerd Loy yeyy
Apmis aay ayp jo SUOISSAS UONEINPA £ S[IYS uoneITUNUWWo? Jysne) a1am
Yoea 10§ (ASN paaradax syuedioned syuedidnieq,, "SINOIARYAQ SLI
S$) 1yeg 00T xapu] ‘Sururen [enxas pue asn durwreldaydureypaw
paresuadwios Suo[-yoam aatsUR)UL 1191 2o0pa1 pue Jnoqe
EYEIT UR UT SI2YDILISAT sSuneaw Aqreanius yury 03 syuedpnaed Auo
(SH'16L°0) asn sjuedonaed 2 4q pauren s1eak 5781 pade [enprarpur yoea) 03 suoissas dnois Jo yorazno uoneey 6007
<00< L0THO | surwepydweyey xopuy 5 | a1om s1oreapoey 100g 3 | stoon Snup yuarmpy 5 ¥ ‘sdnoxn | wnmorumd v Sursn uoneonpa 1294 | ‘uonesnpg 139 uewwayg
(sv'0
“€9'T-) 65°0-
Kropafen
uonuaAIN UL s
(861 asn 022eq0) Aue 190f01d £q sxopeay 19ad sojewssep a1ay) steak 91-01 [[e1910 Ky1anoe Jo “sooys pue
‘01°0-) ¥6°0 “Bupjowss aparedd Jo 110ddns snonunuod Aq parrwpe azom | pafe ‘sjuedonied | smoy g1 ey a0y swooIsse[d uaamaq suonnadwod
fiopafen | ‘Bupjouws 1piq ‘asn pue safenSue| oym syuspmys Se sasse[ awes | 3SINIANOE WOOISSED Surpnpput ‘wooissep 1 wsiapoe | jusuodwos
$00 [onuoy 0338q0) Sumay) B [e20] Ul S[enuey 3 JO uond3g Ay uI sjuspMI§. paf-19ad 1 jo [ero], $01 sdnoiny | Jo IpISINO WSIANOE Y[ PI[-19d] “uoneonpg -nN 6007 L1194
UOTJUIAI UL aded
juauodwios | erny urew yo
SUOISSIS -1ggnu 30 Ajuo | uonestqnd
s10peoey 199d moey 1oey 1wy 1oey 100d porenoey-190d (Spam) poyiow Jusuodwos uoyvonf | Jo 1eak pue
anjea g PIPT 2Inseaw SWodNNQ 10 SaATIUDUY 133d jo uorsiaradng 193d yo Sururexy, | 133d jo uondIPS Jo uondrnsaq ‘ou pue A>usnbaiy | wonemp [ejof, AraArpq pareroey-133d jo uondrdsaq £8a1eng 4224 | Ioyne Isirg

(panunuo))

‘TIIqeL

14/22

//doi.org/10.1371/journal.pone.0210468 January 23, 2019

PLOS ONE | https


https://doi.org/10.1371/journal.pone.0210468.t002
https://doi.org/10.1371/journal.pone.0210468

@' PLOS ‘ ONE

Peer-facilitated interventions for adolescent health in low- and middle-income countries: A systematic review

Table 3. Risk of bias assessments of studies of peer-facilitated interventions for adolescent health.

First author and year of
publication of main trial

paper
Al-Sheyab 2012
Ayaz 2015
Balaji 2010
Carlson 2012
Chen 2014
Church 2012
Cowan 2010
Decat 2015
Devries 2015
Harrell 2016
Jewkes 2008
Lotrean 2010
Mmbaga 2017
Okonofua 2003
Perry 2009
Ross 2007
Sherman 2009
Singhal 2010
Ssewamala 2010
Thurman 2016

Random sequence | Allocation Blinding of Blinding of Incomplete Selective Other
generation concealment participants & outcome outcome data outcome bias
personnel assessment reporting
v v v v v v v
v ? v v ? ? X
v ? v v v v X
v ? v v v v v
? ? v v v ? X
? ? v ? X ? ?
? ? v v v v X
? ? v ? X v X
v v v v v v v
v v v ? v v v
v v v v v v v
v ? v ? ? X v
v v v ? v v v
v ? v ? v v X
? ? v v v v X
? ? v v v v v
v ? v v v X v
? ? v ? ? v X
? ? v v v v v
v ? v ? ? X v

N.B. “v “represents a low risk of bias,” X” high risk of bias and “?” unclear risk of bias.

https://doi.org/10.1371/journal.pone.0210468.t003

whether data were missing because of this or for other reasons [48]. Two studies encountered
unexpectedly high rates of adolescent out-migration and were forced to change their study
design substantially with implications for the statistical power of the study [39, 45]. In one
study in Nicaragua, loss to follow up was 76%, with important differences between resurveyed
adolescents and those lost to follow up [45].

Study outcomes and intervention effects

We did not identify any studies focusing on infectious and vaccine preventable diseases,
undernutrition or unintentional injuries. More studies measured outcomes related to sexual
and reproductive health (nine studies), substance use (eight studies) and mental disorders
(seven studies) than any other area of health need. Below, and in Table 2, we present interven-
tion details and findings by area of health need.

HIV and AIDS. Four studies reported HIV/AIDS-related outcomes [20, 39, 40, 44]. All
involved a community component and peer education. Two examined the effects of combin-
ing peer facilitation with programmes for parents, community stakeholders and health worker
training [39, 44]. None of the four studies reported a positive effect of the interventions.

Sexual and reproductive health. Only one study [40] found an effect of peer-facilitated
interventions on clinical sexual and reproductive health outcomes: Jewkes et al tested the
effects of a structured curriculum of peer-facilitated group education on sex and love, contra-
ception and sexually transmitted diseases among adolescent boys and girls in South Africa,
and reported a reduction in Herpes Simplex Virus-2 infection (HSV-2) (RR 0.67 CI 0.47-0.97)
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[40]. However, other studies found negative results: one study from Tanzania reported an
increased prevalence of gonorrhoea among young women (RR 1.93 CI 1.01-3.71) following
school-based reproductive health education led by teachers followed by scripted dramas by
peer educators [44]. Another study from Thailand used a curriculum of group education and
role-play sessions to help young men and women reduce their use of metamphetamines and
sexual risk-taking, and to communicate with others in their social networks about these risks
[20]. The study found an increased incidence rate of gonorrhoea in the intervention group
compared to the control group (4.69 per 100 person years vs. 0.43 per 100 person years,
p<0.05).

Self-reported symptoms of sexually transmitted diseases (STDs) were reduced in two stud-
ies from India and Nigeria [37, 46]. In Balaji et al.’s Indian study, complaints of vaginal symp-
toms and penile discharge only decreased significantly in urban areas (OR: 0.49, 95% CI: 0.26-
0.93 and OR: 0.36, 95% CI: 0.24-0.55, respectively), where peer facilitators were linked to
schools [37]. Peers were also trained and supported within schools in the study by Okonofua
et al, which reported a reduction in self-reported symptoms of STIs in Nigeria (OR 0.63 CI
0.43-0.91) [46]. A trial of peer-led after-school life skills training sessions reported an increase
in condom use among boys (8 0.217 p = 0.004) in Tanzania. A South African trial of peer-led
interpersonal psychotherapy groups to help adolescents learn how to resolve distress and
access emotional support also led to girls reporting more condom use among their partners (B
0.21 p =0.02 [36, 41]. Conversely, one trial of peer mentors helping adolescents build compe-
tence in making deliberate choices and referring them to health facilities reported reduced
condom use (B -2.66 p = 0.039) [45].

Violence. Three studies reported violence-related outcomes, two of which found reduc-
tions in violence. Both of these successful interventions involved activities for teachers and
adolescents and both used a combination of peer education, counseling and activism strate-
gies. Devries et al evaluated the Good School Toolkit in Ugandan primary schools: students
took part in intervention-implementing committees to reduce violence, create dramas and
facilitate a student court to handle school discipline issues. They found reductions in past week
and past term physical violence perpetrated by school staff, reported by students (past week:
OR 0.39 CI 0.25-0.62; past term: OR 0.31 CI 0.18-0.53) [42]. They also reported a reduction in
violence from peers, and a reduction in violence by school staff against adolescents who had
functional difficulties and/or a disability [49]. Balaji et al.’s Yuva Mitr (Friend of Youth) inter-
vention reduced perpetration of physical violence (rural areas OR 0.29 CI 0.15-0.57; urban
areas OR 0.59 CI 0.40-0.87) and the experience of sexual violence (urban areas only: OR 0.19
CI 0.09-0.41) among adolescents in India [37]. Whilst the study by Devries et al. focused on
reducing violence, Yuva Mitr sought to affect multiple areas of adolescent health through a
multi-component intervention involving peer education, community activities, teacher train-
ing and dissemination of health materials.

Physical disorders. Only two studies reported outcomes relating to physical disorders. A
school-based peer education intervention in Jordan improved quality of life among adoles-
cents with asthma (mean difference 1.35 CI 1.04-1.76) [32]. An evaluation of a multicompo-
nent school-based intervention to improve adolescent health and nutrition in India-judged to
be at high risk of bias—measured no effect on BMI [50].

Mental disorders. Interventions for mental disorders were diverse and included peer out-
reach, counselling and education interventions that addressed determinants of mental health
such as violence and substance use. Four of the seven studies with mental health outcomes
reported improvements in depressive symptoms [19,36,46,50]. These four interventions were
from diverse locations (Uganda, Philippines, India and Thailand) and involved a range of
peer-facilitated strategies (education, outreach and counselling). Only one [47] of the four
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positive studies focused on an actual mental disorder, and reported a reduction in the severity
of depression. Three of these four successful interventions were linked to schools or colleges
[37, 47, 51].

Substance use. Four out of eight studies reporting substance use outcomes found positive
effects. Interventions reduced alcohol drinking among young men (OR 0.68 CI 0.49-0.94)

[40] and the risk of non-smokers becoming regular smokers (OR 2.23 CI 1.20-3.85) [35]. One
study in urban schools in India tested Project MYTRI, a multi-component intervention with
classroom curricula, a poster campaign and peer-led activism. The study found between-
group differences in the rate of growth of cigarette smoking (p = 0.05), bidi smoking (p<0.01),
and any tobacco use (p = 0.04) among students [48]. Among urban adolescents in India, Balaji
et al reported a reduction in use of tobacco, cigarettes and alcohol (OR 0.63 CI 0.45-0.89) [37].
Three [35, 37, 48] of the four studies reporting positive effects were linked to schools, including
two where school students acted as peer facilitators [35, 48].

Educational and employment marginalisation. Only two studies measured effects on
educational and employment marginalisation [38, 51]. In Tanzania, the Young Citizens Pro-
gramme aimed to develop adolescents’ individual and collective efficacy to raise awareness of
HIV [38]. One outcome in this trial was academic self-efficacy (e.g. “I have learned how hard
work helps me in math”), but there were no improvements in this outcome. The Suubi inter-
vention in Uganda was aimed at AIDS-orphaned adolescents and involved a microfinance
intervention, financial education and mentorship by older peers aged 17-23. Evaluation of the
programme showed an increase in the number of adolescents saying they planned to go to sec-
ondary school and that they were more certain they could accomplish their education goals
[51].

Discussion

Our systematic review is the first to summarise results from trials of peer-facilitated interven-
tions for all areas of adolescent health in LMICs: to our knowledge, the only other review of
peer-facilitated interventions to assess effects for multiple health outcomes was conducted in
1999 and mainly included studies from high-income countries [28]. We found 20 trials
focused on six of the nine areas identified by the Lancet Commission for Adolescent Health
and Wellbeing: sexual and reproductive health, HIV/AIDS, physical disorders, mental health,
violence, and substance use. There was some evidence that interventions improved mental
health and reduced violence and substance use, but the diversity of components and outcomes
prevented us from making definitive statements about effectiveness. We found no trials with
positive effects on HIV-related outcomes, heterogenous results for physical disorders and sex-
ual and reproductive health outcomes, and no trials on infectious and vaccine preventable dis-
eases, undernutrition, or injuries.

Our review has three main limitations. The diversity of interventions and outcomes pre-
vented us from meta-analysing the data within or across adolescent health areas. It also pre-
vented us from understanding the extent to which facilitator characteristics, other intervention
components and locations (e.g. school vs. non-school components) might explain heteroge-
nous results within areas. To remedy this, future studies could provide more accurate descrip-
tions of the content of interventions, and use comparable outcome measures within areas of
adolescent health need. Further reviews could also focus on individual adolescent health areas
and examine a broader range of study designs and methods.

A second limitation was our inability to assess publication bias. Although we contacted
authors for clarifications, many articles screened lacked information about facilitator age, and
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we may not have identified all eligible studies [43, 45]. Risk of bias was variable across studies,
with no specific pattern within and across areas.

Finally, several trials only included our outcomes of interest as secondary indicators. For
example, some were powered to detect differences in sexual and reproductive health outcomes
but also included outcomes related to violence and mental health [39]. Such trials may have
been under-powered to detect significant differences between intervention and control arms
for secondary indicators, and prone to false positive (Type I errors) due to multiple testing.

In line with previous systematic reviews, we found heterogeneous effects of peer-facilitated
interventions on sexual and reproductive health, suggesting that peer facilitation alone is
unlikely to be the solution to improving this area of health [15, 52, 53]. This is unsurprising
given the breadth and strength of socio-political factors affecting sexuality and access to ser-
vices for sexual and reproductive health.

We found more promising evidence for peer-facilitated interventions to improve adoles-
cents’ mental health and reduce violence and substance use, but too much heterogeneity in
interventions and outcomes to make definitive conclusions. Effects on mental health, violence
and substance use have some plausibility: peer-facilitated interventions can strengthen peer
networks, increase social support, change social norms and improve school environments [10,
54].

Fourteen out of 20 studies in our review examined interventions with a school- or college-
based component, including three out of four studies with positive effects on depressive symp-
toms, and all positive studies on violence. There are many potential benefits to locating inter-
ventions in schools: there may be pre-existing support systems for peer facilitators, and
facilitators have a ‘captive audience’ of participants in a classroom setting [55]. Potential disad-
vantages of working in schools include the potential for hierarchies between teachers, peer
facilitators and participants to hinder communication, a lack of engagement with out-of-
school adolescents, and the risk of entire schools dropping out of the intervention [28]. Previ-
ous studies have shown that using peer facilitators rather than teachers to deliver health educa-
tion does not necessarily make an intervention more effective [28]. This may be because peer
facilitation often involves implementing interventions developed by older adults. The benefits
of such interventions could be lost if adolescents feel the intervention is no longer relevant or
that they cannot relate to peer facilitators. Successful school-based interventions in this review
were largely devised by research teams, though half consulted with young people during inter-
vention design or implementation phases [37, 42, 46, 48]. More formalised involvement of
adolescents in the development of peer-facilitated interventions is likely to be beneficial [24,
28, 52].

We identified two peer-facilitated interventions that engaged adolescents in peer leadership
roles, and focused on capacity building rather than knowledge transfer [20, 38, 56]. These
interventions had positive outcomes for mental health and self-efficacy (deliberative and com-
municative self-efficacy and emotional control). Interventions that engage a higher proportion
of peer leaders may be more sustainable in populations with high rates of adolescent mobility,
where retaining peer facilitators may be challenging. Interventions that engage peer facilitators
in mobilising communities of young people have been successful in non-school settings [20,
38]. Reaching young people who are not in school is important to ensure equity. Offering
them leadership opportunities through participatory interventions might help to achieve this.

Critically, twelve of the studies in this review involved interventions with additional, non-
peer-facilitated components, with evidence of positive effects on mental disorders, violence
and substance use. The enthusiasm for multi-component interventions—while challenging
from the point of view of attribution—reflects the widespread acceptance that adolescent vul-
nerabilities are influenced by factors at multiple, interacting socio-ecological levels. Reviews of
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interventions for the prevention of violence have highlighted that interventions with multiple
components that address these multiple layers are more likely to succeed than interventions
that only address one [28]. These multi-component interventions require evaluations that the-
orise and assess the interaction between peer and non-peer-facilitated components, or the
environment within which interventions are delivered as complex system [57, 58].

In conclusion, peer-facilitated community-based interventions show promise to improve
mental health and reduce violence and substance use in LMICs, though further robust studies
are needed to strengthen the evidence base. Future research should focus on theorising and
assessing the contribution of peer-facilitated interventions and their interactions with non-
peer-facilitated components in these areas of adolescent health.
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