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Abstract

The availability of several HIV prevention options may allow women to choose a product that suits their lifestyle and prefer-
ences. Product attributes and contextual factors influence product acceptability, which affects uptake and effective use. We
conducted a systematic review of acceptability and preference for biomedical HIV prevention products among women in
sub-Saharan Africa (SSA) to inform the development of novel products. We used a comprehensive strategy to search three
databases for peer-reviewed literature from SSA published between January 2015 and December 2023. A two-stage review
process assessed references against eligibility criteria. Data were abstracted using a standardized spreadsheet, then organized
by constructs from two theoretical frameworks of acceptability. Results were synthesized based on product classes defined
by route of administration. We identified 408 unique references; 100 references met eligibility criteria. References assessed
oral PrEP (n=65), vaginal ring (n =44), long-acting systemic products (injectable, implant, microarray patch) (n=28), and
other vaginal products (film, insert, gel) (n=20). Over two-thirds reported qualitative or mixed-methods data, primarily from
adolescent girls and young women. Frequent dosing, especially noted for daily oral PrEP, and perceived/experienced side
effects were notably negative influences. Most end-users preferred long-acting products (systemically or vaginally delivered),
though on-demand products offering user control were also valued. Influencing factors, especially partners, shaped end-user
perceptions of product attributes and acceptability. All products were linked to at least some barriers to uptake and/or use,
highlighting the need to provide end-users with a range of options and assist them in identifying one that best suits their
circumstances and needs. Biomedical HIV prevention development should advance products that address gaps in available
options while optimizing favorable product attributes to achieve high acceptability that ultimately supports adoption and use.
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The HIV prevention field has begun to realize a key goal of
having multiple safe and effective options that offer women
choice in HIV prevention that best fits their needs and pref-
erences [1-5]. Incorporating choice is a critical strategy
to achieving HIV prevention targets to end the epidemic
because it supports women’s agency to make informed deci-
sions about their sexual and reproductive health. The need
for HIV prevention choice was well conveyed by African
women advocates in the September 2023 HIV Prevention
Choice Manifesto for Women and Girls in Africa [6] that
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articulated a 12-point action plan to achieve a diverse and
accessible mix of HIV prevention choices.

Additionally, the World Health Organization (WHO) has
recommended three biomedical products as effective options
for the prevention of HIV acquisition: daily oral pre-expo-
sure prophylaxis (oral PrEP) in 2015 [7], the dapivirine vagi-
nal ring (PrEP ring) in 2021 [8], and long-acting injectable
cabotegravir (CAB-LA) in 2022 [9]. Despite the availability
of oral PrEP and the promise of these two additional HIV
prevention options, gaps remain in their accessibility and
affordability. Also, key product attributes and contextual fac-
tors influence their acceptability and preference, which have
implications for sustained uptake and prevention effective
use by women.

Biomedical HIV prevention research has shown that no
single product will fit the needs and desires of all individu-
als. Importantly, the contraceptive field has previously dem-
onstrated the importance of choice in increasing population-
level use, and that having multiple options will allow users
to select prevention that is aligned with their circumstances
over time [10-13]. Consequently, it is essential to develop
a variety of products to ensure that end users can choose an
HIV prevention product best suited to them.

Despite the clear need to expand choice in prevention
options for women, addressing gaps in the existing product
development pipeline will need to take into consideration
factors that make products highly acceptable, affordable,
scalable, and deliverable. Consequently, product develop-
ers and policymakers will need to think beyond safety and
efficacy and consider the broader social context influencing
product choice, such as why and how end users make pre-
vention decisions and how local health systems prioritize
products to rollout in the public health setting. Theoretical
frameworks informed by a considerable body of end-user
research highlight numerous factors, both broad and prod-
uct-specific, that affect end users’ use of biomedical HIV
prevention products [14—16]. By identifying common barri-
ers and facilitators to the use of different classes of products
— both existing and in development— lessons learned can be
applied to those earlier in development.

Recent systematic reviews have examined the evidence
base on product acceptability and preference for individual
HIV prevention products with different drug delivery modal-
ities, including oral PrEP [17], PrEP ring [18], and injectable
PrEP [19]. However, no reviews have examined constructs of
acceptability and preference across product class by draw-
ing on research from the three approved products alongside
products in development. Consequently, we conducted a sys-
tematic review of the existing literature on acceptability and
preferences of biomedical HIV prevention products and syn-
thesized the evidence based on product classes defined by
route of administration. The objective in examining product
attributes and influencing factors within product classes was

@ Springer

to characterize what factors may influence the acceptability
and preference of various product classes in development,
identify gaps, and inform the design of novel biomedical
products in development.

Methods
Databases and Search Terms

This review was conducted in accordance with the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines [20]. In consultation with a
reference librarian, we developed a search strategy to iden-
tify peer-reviewed literature from SSA examining values,
preferences, and acceptability of biomedical HIV preven-
tion products (approved and in development). We included
publications between January 1, 2015, and December 31,
2023. The lower bound was established to evaluate more
recent research reflecting the current pipeline of products
in development or approved for use. We chose 2015 as a
cut-off to build on an existing review that summarized the
values and preferences of early vaginal microbicide products
prior to 2015 [21]. Initially, in November 2022, we con-
ducted searches in PubMed, Web of Science, and Embase.
The search was rerun in January 2024 to ensure references
through December 2023 were included. Briefly, our core
search terms included the following constructs: (values,
preferences, acceptability) AND HIV prevention AND prod-
uct class/type AND SSA AND (women, key influencers).
The complete search strategy, including specific terms, is
provided in Supplemental Table 1.

Eligibility Criteria

References needed to meet inclusion criteria (Table 1). We
included references examining cisgender women and key
influencers, on women’s uptake of HIV prevention. We
included references reporting quantitative and qualitative
data that explored values, preferences, and acceptability for
HIV prevention products in SSA. We excluded references
that did not explore biomedical interventions, studies that
were not conducted in SSA, and references published before
2015.

Reference Screening, Data Management,
and Analysis

After conducting database searches, a reference list was
uploaded into Covidence, a systematic review collabora-
tive data management software program (Veritas Health
Innovation, Melbourne, Australia). Two reviewers used a
multiphase screening strategy to determine inclusion: Stage
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Table 1 Eligibility criteria

Criteria Include

Location
tion)
Publication date Published between 2015 and 2023
Content
factors driving these outcomes)

Intervention

Research with populations in sub-Saharan Africa (if multiple locations, findings should be disaggregated for each SSA loca-

Social and behavioral research related to values, preferences, and acceptability of biomedical HIV prevention products (or

Examines biomedical HIV prevention products, including oral PrEP, injectable PrEP, vaginal ring or vaginally inserted

products, novel products in development (excluding male and female condoms)

Data type Quantitative and qualitative studies
Reference type

Population

Peer-reviewed manuscript presenting original research findings

Cis-gender women, women’s sexual partners and health care providers

1: title/abstract review; Stage 2: full text review. Any dis-
crepancies were resolved by a third reviewer. Quantitative
and qualitative data were independently extracted by two
reviewers using a standardized Excel-based form. Any data
extraction differences were resolved by a third reviewer.
From each included reference we extracted the following: (1)
reference identification: authors, reference type and publica-
tion year; (2) description: objectives, location, population
characteristics, study aims, product types, study design, and
sample size; and (3) outcomes: findings related to values,
preferences, and acceptability of biomedical HIV preven-
tion products.

To guide the analysis of factors influencing acceptabil-
ity and preferences for biomedical HIV prevention prod-
ucts, we also extracted data based on an analytic framework
(Fig. 1), which we adapted to incorporate key aspects of two
frameworks focused on acceptability and use of biomedi-
cal products: Role of Product Acceptability in Adherence
(Mensch, et al.) and Theoretical Framework of Acceptability

Fig. 1 Adapted conceptual
model merging influencing

Influencing Factors

(as presented in Ortblad, et al.) [14, 16]. Foremost, this
framework is underpinned by the social ecological model,
which posits that influences should be considered at multi-
ple levels, including social and structural context, providers
and health systems, partner influences, and individual levels
[22]. This framework allows flexibility to examine factors
for the distinct classes of products included in this review.
The results of this systematic review are summarized
in narrative and tabular formats. To present product class-
focused syntheses of results, we first developed product-
specific summary memos that highlighted key outcomes
related to influencing factors and acceptability and prefer-
ence constructs. We examined evidence derived from differ-
ent types of studies within product classes to assess where
findings aligned and when they diverged. In studies where
acceptability and preference were assessed hypothetically
(e.g., discrete choice experiment), a range of education about
actual or theoretical products was provided across references
to make assessments more concrete, including educational
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videos, images, and product models. We then summarized
and assessed themes to identify similarities and differences
across classes. Specifically, for constructs related to prod-
uct acceptability, we constructed a heat map with the goal
of summarizing the level of evidence and identifying key
themes across product classes. The constructs examined
were guided by the theoretical model presented in Fig. 1.
Certain salient dimensions or subthemes were identified
through the coding process and are presented separately
from the main construct.

Two reviewers analyzed the extracted data to identify
references that made either positive (+) or negative (—)
reports on a given construct. For example, where partici-
pants reported negative side effects related to a product, the
reference was noted in the negative (—) column. If a refer-
ence reported both positive and negative findings, the refer-
ence was listed in both columns for that construct. Minority
views were not captured in the heat map; for example, if
fewer than 20% of participants reported experiencing side
effects, the reference was not reported in the negative (—)
column. After all references were coded, we summarized
the level of evidence by applying colors and using a gradient
to identify where more references addressed a given topic.

Results
Reference Characteristics

As shown in Fig. 2, we identified 408 unique references
through our database searches, and 100 references met
eligibility criteria for this review, with reasons for exclu-
sion noted. Of the 100 references, 77 report results from
46 unique studies (with some studies having more than one
reference) and 33 references not naming a specific study. A
summary of key characteristics of the included references is
presented in Table 2, with a full list of references available
in Table 3.

Of note, 65 references included oral PrEP, 44 included
the vaginal ring, 28 examined long-acting systemic prod-
uct forms (injectable, implant, microarray patch [MAP])
and 20 included other vaginal products, such as the film,
insert, and gel (a reference may include products from
more than one category). Approximately half of the ref-
erences (n=47) included an active product, 12 utilized
a placebo product, and 41 assessed acceptability for
hypothetical future products or approved options with-
out use experience. Over two-thirds of the references

Fig.2 PRISMA diagram
408 references

imported for screening

A 4

A 4

13 duplicates removed

395 references
screened

255 references irrelevant

A 4

A 4

140 full-text references
assessed for eligibility

40 references excluded

14 not social and behavioral research related
to values, preferences, and acceptability

12 not target population

4 not biomedical HIV prevention products

A 4

A 4

3 non-empirical studies (e.g., protocols,
commentaries)

3 not conducted in sub-Saharan Africa
2 published before 2015

2 a protocol with no findings

100 references included
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Table 2 Characteristics of references included in detailed extraction

Peer-reviewed manuscript 100*
Product type
Oral daily dosing (Tablets) 65
Vaginally delivered 53
Short-acting (Film, Insert, Gel, Other)** 20
Long-acting (Vaginal Ring) 44
Systemic long-acting (Injections, Implants, MAPs)*** 28
Product use during study
Active product used or active/placebo RCT 47
Placebo product used 12
Hypothetical / no product used 41
Study design/data type
Qualitative or mixed methods 68
Quantitative questionnaires 23
Discrete choice experiments 9
Populations
Cisgender women 98
Adolescent girls & young women results reported sepa- 27
rately
Female sex workers 13
Pregnant and/or breastfeeding women 5
Men / Male partners 35
Couples

Healthcare providers or other key informants

“The denominator for each characteristic is 100, thus percentages are
not reported alongside frequencies

“*Short-acting vaginal products include vaginal gel (n=16), film
(n=7), insert or suppository (n=7), and other products including a
hypothetical vaginally delivered product, vaginal fabric, and a non-
woven vaginal insert (all n=1). Short-acting vaginal includes on
demand, daily dosing, and products designed to provide up to 7 days
of protection. Long-acting vaginal includes one-month and three-
month rings

“*Systemic long-acting products include injections (n=22), implants
(n=38), and microarray patches (MAPs) (n=2). Systemic long-acting
includes products that provide one month to one year (or more) of
protection

(n=68) reported qualitative or mixed method research
findings, whereas other references reported quantitative
survey data and discrete choice experiments. Nearly all
references included data from adolescent girls and young
women (AGYW), with over one quarter reporting these
results separately (n=27). Female sex workers (n=13)
and pregnant and breastfeeding women (n=15) were also
represented as key groups. Male partners (n=35) and
health care providers or other key informants (n=3) were
included. As shown in Fig. 3, South Africa represented the
highest number of references (n=65), followed by Uganda
(n=32), Zimbabwe (n=32), Kenya (n=22), and Malawi
(n=20).

Acceptability and Preference Evidence by Product
Class

As shown in Fig. 4, the heat map provides an overview of
the evidence related to acceptability. For each product class,
evidence was broken into positive or negative insights rela-
tive to a given acceptability construct in the left-hand col-
umn. Darker color gradients represent an increased number
of references reporting on that theme.

Much of the literature on values and preferences for bio-
medical HIV prevention products was framed around bar-
riers to use; consequently, challenges or negative percep-
tions may be overrepresented. Nevertheless, we found that
a greater number of references reported on themes related
to daily oral PrEP over other product classes. The frequency
of the dosing regimen and perceived or experienced side
effects related to oral PrEP were often discussed as negative
aspects. Despite these challenges, many references noted an
overall positive affective attitude toward oral PrEP.

Similarly, there was a generally positive affective attitude
toward vaginal products from product experienced and naive
end-users, especially long-acting (one month or more) prod-
ucts, with references reporting approval of the dosing regi-
men, which supported ease of use and ability to adhere. In
general, long-acting (one month or more) systemic products
were also viewed favorably, especially for their discreetness;
however, end users expressed concerns over side effects and
injection site pain. The sections below further elaborate key
findings for each product class.

Oral PrEP—Daily Dosing

We included 65 references on daily oral PrEP [12, 13,
23-85]: 34 references focused exclusively on oral PrEP and
31 references included a comparison between oral PrEP and
other delivery forms. Across references, women reported
moderate positive affective attitude driven by familiar-
ity with oral tablets as an HIV prevention delivery form.
Also, most women reported willingness to use oral PrEP as
a prevention tool [28, 34, 37, 47, 48, 57, 67]. However, in
clinical trials and in demonstration projects, achieving high
adherence to daily use of oral PrEP has proven challenging
[12, 23, 28-32, 36, 38, 41, 42, 46]. Despite delivery form
familiarity, in studies that included a comparator, women
overwhelmingly preferred longer-acting products compared
with daily oral PrEP [13, 24, 26, 45, 49, 51, 54, 72].

As indicated in Fig. 4, not wanting to or not being able
to adhere to the daily dosing regimen was a prominent bar-
rier to acceptability and a critical reason women chose not
to initiate oral PrEP [34, 38, 49, 54, 55, 58, 59, 65, 72, 78,
80-82]. Women often found tablets burdensome because
they interfered with daily work and personal life, were hard
to remember to take, easy to lose, and difficult to access

@ Springer



AIDS and Behavior

(SYO-NLW) Apms
AIdND Y} WOIJ SA0Ud
-Iojold nqmy 1IN
uo s3urpur] aane)end)
00100 (LdIN) A0
-[ouyd9], UOTIUSARIJ
asodaindnniy armng ur

81 <USN SunfeIN-UOISIO9( JUIof
0 ¥A TeonaodAy 0F—81 USWom 8L SPONLIN ~ dMqequry pue epues() 10§ ase)) oY) SUDEIN ¢c0g ueysnyg
Apms

SPOYIOW-PIXIW © :BIUu
-BZUB], UT SIOYIOM XIS
orewoj Suowre (J914)
sixe[Aydoid aimsodxa
-a1d jo senepowW
fur ‘o TeoneyiodH 8T MSH €6C euRwEYIYS 199(01 eruezue], o[dnmu jo Aiqerdodoy TTOT Weyydag
eAUOY
ur s3nuap jo3(ur oym
uowom Suowre suondo
uonuaaald ATH [eo
DA YUA ‘O [eoneylodAH 8 < UQWOM 6 pauu auou BAUOY] -IpawOlq UO seAndadsIog 810C 1zzeg
Apms aaneyenb v
“BOLIJY YINOS UI SUOTIE]
-ndod Aoy Suowe so13

8T <INSIN -o[ouyo9) uonjuaadxd
81 < MSIN AIH Te01pawoIq mau
{1 < USWOM Jo Aiqerdaooe oy pue
DA ‘U1 ‘O YA adKyor01g L1—G] SIUISIA[OpPY 96 pawnu 2uou BOLIJY YINOS  AJI[IQRISUINA JO S)XIU0D) 810 runfmy
SIoMoWEL]
AreminAL e urqpip

SIaLLIRg pUR SI0Je)
-1[108 :umog, ode)) ur

uowop) Juowry Jgid
[°qeT-uadQ papiaold
-ApmS LdVAV/L90
O QAIY Y—81 USWOM 09 1Ldvayv /L90 NLdH BOLY (INOS  NILJH 1M seoualiadxy L10¢ ooty
sjued o)
-1onaed X
(sponpoig pas() 1onpoid vonendog  # [e10L, qweu Apmg So1-/Anuno)) aLL Ieok J0yINY g,
w
soouardyaid pue Apiqeideose 1onpoid uonuosaid ATH [edrpawolq Suniodal saouIoy € djqel Sl



AIDS and Behavior

A

YOA

I3 ‘'dDH

GE—Cl USIN pue gV

SSMA

ANy Y01 MADV

aAndY $T-9T uawopm

ANy Gy—8] uowom

reonayodAH 0€—8 ] USWOA

U\

dOH

91 < Mdd

9ANOY SCT91 MADV

96CC

1594

¥19¢

S6¢

9

SINVAId

¢80 N.LdH

HAIdSV / 0CO-NLIA

Apmg onend)

pauvu auou

BOLY (INOS ‘RIeN

-n[nzZemy| Jo voIe [einl

' Ul g1 Jo uonejuow

-ordwr ay) puejsiopun

0} yoeoidde poyowr

POXIW B :XS [[3S oYM

uowom JunoA unagie)

uonuaadxd ATH paseq

BOLIJY INOS Ade1ay) [erAonaInuy
[e11) PI[[ONUO0D
PazZIwopuel ® ‘z80
NLJH WOl S)ynsay
1BOLIJY WIOYINOS ul
uowom 3unok Suowre
douaraype Jgid uo
}orqpad) [oA9] InIp
9A192dsonar Jo 19939
pue ‘Qouaraype ‘Qoud)

amqequryz ‘edlIyy yinos -sts1ad ‘oyeydn gqi1d
X3S [BUOIIOBSURT)
ur juowagesus 3ur
-110da1 uowom Suowe
amq uonuaaald [-ATH 10}
-equirz pue ‘epue3)  Jull [eurdea auLnialdep

‘BOLIJY INOS ‘IME[RIA ay jo Anqiqerdeooy
juowrrradxyg
9010UyD)-932108I(] ®
Surs() 1onpoid uonuoA
-01d ATH [euISeA e 10§
SOOUQIRJAI] S UQWIOA
amqeq Sunmory :SunpAs

-wl7 pue eIy yInos -9AH 10N St Aoeolyq
unemsy ul UdWom
Aq asn stxejAydoxd
amsodxa-a1d spremo)
SOpMINIE PUB JO SAJUD
-11adxa Sunrojdxa
Apms aanjeyrenb e 91
Aw jo Aypiqisuodsar
9B} 01 QUO A WeE |

unemsyg Jey) ow spurwal 914

CCOT tputquuIys

20T Wy

€20T umorg

020T dumoIg

1207 dnnuelg

(syonpoid

pas( 1onpoid uonerndod

syued
-ronJed
# [BI0L

sureu Apms

S9I-/Anuno) Py

Ieak JoyIny

(ponunuoo) ¢ 3jqey

pringer

As



AIDS and Behavior

A

AA

Aoy

ANy

ANy

Aoy

ANy

ANy

81 <INSIN
81 < MSd

8 < USWOM

81 T udwom

Sy—81 USWOM

GE—8] Ustom

Sy—81 Uswom

6¢L

81

69

1414

cle

1414

pauivu auou

109fo1q
uonensuowd( SJv.IL

pawivu auou

HAIdSV /020 NLIN

dd1d-INdd

HIIdSV /020 NLIA

BLIOSIN

BILIFY YINOS

BILIJY YIN0S

amqequirz pue epuedn
‘OLY YINOS ‘TMBTRI

BOLIJY INOS ‘AU

amq
-equilZ pue ‘epued)
‘OLY YINOS ‘TMBTRI

BLIOSIN UI $59008
SIOYIOM XS Q[eUIdf
PUE USW [JIM XOS 9ABY
oyMm uaw £q $s900e
srxe[Aydoad amsodxo
-o1d ATH 03 se3ud[reyo
pUE SISLLIEQ UO SIAT)
-0ads1od Ayrunwwo)

BOLLY Inog
ur uonuaadxd ATH 10}
sixe[Aydoid amsodxa
-a1d Afrep jo osn pue
oye1dn uo seanoadsiod
(SIOYIOM X3S ORI

1 PATIESOU [[1S We I,

BOLY yInog
UI SIOYIOM XOS 9[eWQ)
Suowre vonejuawarduwr
03 Jorid gg14 relo jo
Anpiqeidesoe Suriodxyg
amqequilz pue epued
‘BOLTY (INOS ‘TMB[RIA
ul UoTenISudA Jur
-In Jury [euidep
uonuaAdIJ ATH Ue
PoAOWIDY USWOAN AYA
:peOIOAQ) [eUISEA pUR
‘MOT poorq ‘Quar3AH

[eLLL [ed1UID

dH1d-INHA 9y Ul 0u9

-IQUpeUON] J0j Suor)
-euedxy sjuedronreq

BOLIJY UBIRYRS-qNS

ur uonuaaaxd [-ATH

JoJ Sull [eurea e
JNOQE SINOWNI SATIESON

020¢ [enuewwury

610¢ 21ed

810¢C °ed

0z0z £qn@

910¢ 1[euIo)

610¢ BImIyy

(syonpoid

pas( 1onpoid

uonerndog

syued
-ronJed
# [BI0L

sureu Apms

Sa1-/Anuno)

9PLL

Ieak JoyIny

(ponunuoo) ¢ 3jqey

pringer

AQs



AIDS and Behavior

dVIN

reoneylodAg

ANy

adK10101g

ANy

dOH
LT—97 SIU20S3[0pY

61—CT SIUADSA[OPY

SIOP[OYLIS
stoujred SR
SIOPIAOI]
INSIN

MSH

¥2-S1 MADV

8 < USW JO USWOM

Sumeg Aot [eqo[D
B UI SJUQIS[OPY 10]
sixe[Aydoiq amsodxa
-314 [eIIAOIIRINUY
810 Jo Anqiqeidoooy
uo saA10ads1og
:uonuaadld ATH

78 pauu auou BOLIJY INOS PRIIUS)-IUIISI[OPY
e1n g aseyd
wre-9[3uts [oqer-uado
Ue :SJU9ISI[OPe UBDLIYY
yinog ur stxejAydoxd
amsodxo-a1d ATH
10J QUIQR)IOLIWS UL
Sjerewny [rxoidosip
IIAOJOU9) [BIO JO
asn jo suroyed pue

8yl S[IidsnId BOLY (Inog ‘Kieges “Aiiqerdosdy
eAUSY UT ) onjewd
-werdoid pue ‘Kjiqesn
‘Aniqeidasoe renuajod
JO JUSWISSAsse ue
:Koueu3aid pouuerdun
pue ATH juoaaid 0y
K3o[ouyo9) uonuaaaid
asodindnnu e se
pue uonjuaard ATH

121 pawnu auou BAUSY 10§ yojed AeIIBOIOIA
Apms aanjeyEnb
& AU UT S9139181S
uonjuaraxd ATH
Paseq-[eIIA0NAITuE.
spIemo) sa1dnoo jue

8¢ pauvu auou BAUDY]  -PIOOSIPOIAS JO SOPMINY

120T 00UAAOLD)

020T 1D

€20 ensrgoen

S10T Io[mog

(syonpoid

pas( 1onpoid

uonerndog

syued
-ronJed
# 010 qweu Apmg So1-/Anuno)) aNIL

Ieak JoyIny

(ponunuoo) ¢ 3jqey

pringer

As



AIDS and Behavior

TUneMSH Ul
SONIIoR] AIROYI[BAY XIS
Sunisia syuaId Juowre
soouarayard Sumos K19
0 ATy 9] < USW PUB USWIOA\ 0oLV pauu auou unemsy  -AT[ep pue ayeldn Jgid 2202 S1eySuy
BOLYY [Inog
‘[eIBN-N[NZBMY UL
s1oued orew 1oy} pue
uawom Juowre KISAT[SP
3nip [eurea IoJ 991A9p
81 SUSN UIAOMUOU B JO dJUBW
YOA 0qaoe[d 8] < USWOA 0S pauu auou eoLyy yinos -Iojrad pue Ajnpiqeidecoy 6107 MeH
BOLJY UINOS ‘Te1eN
-nnzemy| ur sar3ojou
-y99) uonuasraxd ATH
AQU PUE JUALIND JO
Anpiqeidesoe s usw pue
fur “9A ‘O [eonoylodAH  g—81 USW PUB USWOA ! pauu auou BOLIJY YINOS  USWOM Suipue)siopun) 8107 Iopuaron)
ayeidn j1onpoid 19139q
J0J SopIo1qOIdTW JUT
-uonisod :eoLyy YInos
ur osn srxe[Aydoid ains

sidd -odxe-a1d uo uoneoo]
D QAT ] < USWOA $01  Temm-1sod 800 VSIEAVD eOLJY InoS  [eneds-098 Jo seouanpguy L10T Iopuaron)
AIH 10}

YSLI ySTy e SJuaId uon
-e[ndod [e10ua3 JO seAn
-0adsxad aaneleng)
:aM@equury Ul 10309
orqnd o ut (1)
sixe[Aydoid amsodxa
-a1d Te10 JO UONENUN
-uod pue ayeydn yim
PIJBIOOSSE SIJ[QRUD
0 ATy 91 <ordoag 09 pauu auou amqequirz pue s1oriIeq A3 020T 2quon

syued
-ronJed

)

g

(s)1onpoig pas( 1onpoid uonerndod #1010, Qwreu Apm§ S9I-/Anuno) Py Ieok Joyiny g,
2

Sl

(ponunuoo) ¢ 3jqey



AIDS and Behavior

dA

A

A

dVIA

6191

[eonayiodAyg So[eWa,] pue SITBIA

QATIOY 81—¢7 PoSe udwop

St

'SA 1Z—81 Aq Ino uayorg
(yuswoIus gYIdSV

9AIDY  JB) G- PoSe udwom

MADV ‘MSd
J10j N0 uaYoIq IR
ATy G < USW pue USWOA

aAndY 81 U

0—81 UWSN
MSd

adKi0101g ST-8T MADV

0S

8¢

L8

¢86¢

01

88¢C

Avaygdd

VHV /€0 NLIN
ddOH / $20 NLIN

VHV /€0 NLIN
HIIdSV /020 NLIN

pauvu auou

LTONdI
[eLn ¢ aseld JAd
AP Jo 410 WvHEd

pauvu auou

epuesn

epued) ‘omqequiry
‘BILY INOS ‘TMB[RIN

epues) ‘omqequiry
‘OLIY YINOS ‘TMBIRI

epuedn)

epuedn

epuesd() ‘edLyy yInos

epue3 ‘efed

-wey| Ul SJUadsa[ope

Suowre srxejAydoxd

amsodxa-a1d [e1o A[rep

SNSIOA PUBUSP-UO

Jo suondadred :, XS

aaey o3 uefd | uoym
sqid oyey 03 10jo1d T,

uonuaAdId ATH
10J 3ury [BUISEA QULI
-arde a3 jo suorurdO
Ios()-puy pueIsIapu()
0) s1oons 1lowy Suisn
uonuadld ATH
10 Sury [euISeA QULIIA
-1de(q oy} 0} OUAIYPY
pue jo Aiqeideooy uo
QoUdNYU] 1994 JO Suon
-duose  syuedionieq
[eUL HIIdSV/0C0
-NLLIA :9ouarradxyg
PaTeyS oy} JO JoMOd YL,
epue3n)
[enua)-yINos ul suorn
-erndod Ajyrorxd pue
A Suowre sixejAydoad
amsodxa-a1d ATH uo
uonuojaI pue oyeidn
epuedn)
Ul USW PILLIBW JO 9AT)
-0ads1ad oy) wory Surr
reur3ea ourriardep oy,
ASoouyd9) uon
-uaaa1d asodmmdnnu
® se pue KI10A1T[op Jg1d
AIH 1oy juswdo[orap
yojed Aerreororu auyax
0} epueS() pue BOLFY
INOS WOIJ SIAT)
-0ads1od 1opjoyayels
pue 1osn Jurropdxg

7C0T ewnmed|

[20C 2383

020T Zre3]

020 1eesey]

120T 1quieIeqes]

€C0C [rews]

(syonpoid

pas( 1onpoid uonerndod

syued
-ronJed
# [BI0L

sureu Apms

Sa1-/Anuno)

9PLL

Ieak JoyIny

(ponunuoo) ¢ 3jqey

pringer

As



AIDS and Behavior

payroadsun

YOA

fuy “dwy YA ‘O

duwg

fur ‘0

reonoyodAH

adK10101g

reonayodAyg

adK10101g

reonayiodAyg

AANOY

s1eak G¢—81
UQJA] PUB USWIOA\

T T udwopm

8T <USIN
Q] < USWOM

¥C—81 WA
YC—81 USWOM

SIoAI3oIed A1ewng
91—01 pade s1U20s9[0pY

6£—8] USW puE USWOM

8¢ C0L NLAH

s Apmsg oriqeq

eIL GINODAIH

SO1 pauu auou

eoH
pue so[rue jo Apms
Tvse  reurpmiSuoT e

6Icl ddlL

BILIJY YOS

amqequirz
‘epued() ‘oY YINos

epuesn

BILIJY YIN0S

Ime[ely

rvueMSsIoq

juerodwr ST UONRIISIP
BOLIJY YINOS ‘0)OMOS
ur syuedronred [eLn
Koeoryye aurooeA Juowe
spoylowr uorjuaraid
AIH 9sn 0} ssauSulfiip
BOLIJY UeIRUES
qng ul uowom Juoure
K3oouyo9) asodind
-n[NW [9A0U € JO Apnis
K1ojerordxe uy— our
-qe,, oy} jo suondoorog

KoAIng juowitradxyg
90104 9J2I0SI(] [BUOT)
-09G-$s01) Y :epuesn

ur sanrunwwo)) 3ut

-Ust Suowry (dg1d)
srxe[Aydoiq amsodxa
-314 [eIIAOIRI-NUY JO
ayedn jo s10301parg
pue Ajniqeidoody
UOTJUSA
-o1d ATH Ioj yuedwt
ue Jo juowdopaaap
Ay} ur YINok uedLIyy
Inos Jo soanoadsiog
IME[RIA UI SIQ
-AIS2IBD II9Y) pUE $)UAD
-so[ope Suowre (Jg14)
sixe[Aydoid amsodxa
-a1d ATH ur 3se19)uy

0102-L00T ‘euems
-log ‘[RlL], [BOIUID
(da1q) srxejAydoiq
amsodxe-a1 Se auIquI
-OLIJWH/IIAOJOUR ], [BIO
A[re@ AIH ue ur sa13
-9JeI)S JUSWRINSBIA
u9aM19g 20UBPIOIUOD)
puE 90UIYPY YIIM

PAIRIOOSSY SI010B]

020¢ 1oye]

810C 2pIoqeT]

610T esdamy]

810T peissory

0C0¢ uewpty|

S10T ams1oqeeqay]

(syonpoid

pas( 1onpoid

uonerndog

syued
-ronJed

#8101 sureu Apms

Sa1-/Anuno)

9PLL

Ieak JoyIny

(ponunuoo) ¢ 3jqey

-
[
80
=]
k=
o
n
Gll



AIDS and Behavior

pringer

As

fur ‘0

IA “9A
‘AA ‘DA ‘O ‘fuf ‘duwy ‘gD

dug ‘0

reonayodAHg

reonayiodAyg

reonayiodAH

[eonayiodAyg

ANy

Y1 MADV

Gz>o3e
£q paynens sjnsax

[7—1¢C USWOM

8T < MSH
0€—81 MA
LI=C1 DV

81<MSd

Q] < USWOM

$8¢

89

009

€Sl

YL

pauvu auou

d-4DI0A / d€00 NLIA

pauivu auou

pauvu auou

pauvu auou

epuedn)

epue3() ‘omq
-eqUIZ ‘BOLYY (INOS

BOLJV YInog

Ime[ely

anbiquiezopy

epuedn

‘eredwrey] ur uowom

3unoA pue S[II3 US|

-ope ysu-y3ry Suowe

dd1d d[qeroafur pue
[2I0 JO SSQUQIEME MO]

Apms (AE00-NLN) A

“HOIOA 943 Ut uswom
Suouwre srxejAydoxd

amsodxe-a1d ATH
10§ seouargjaxd uon
-e[nurioj Jonpoid pajeIs

BOLIJY INOS
‘@ourAaolg 3uainen) ut
S[IID) JUIISI[OPY pue

UowoA| Suowy jusewr
-1adxH 9010y 9)2I10SI
© JO S)[NSy :SonLIoLd
PUE SO0UQIdJAI PoreIS
juedwy sixejAydoiq
amsodxo-a1d ATH
juowiLradxyg
9010Y) 9J10SIJ V
JIMEB[RIA UT SIONIOA
X0g 9[ewd,] Suowry
KIQAT[Q(J 90TATS
sixe[Aydoid amsodxa

-014 10J SQ0UQIJRIJ

onbiquIeZOJA] UT SIQUT]AT
JuRISIA JO SIoU)IR]
[eNX9S 9[BW, UI SIXE]
-Aydoig amsodxoaig
AIH WISI-M0YS pim
90UAIRYPY pue ‘A[iqe

-)doooy ‘Aiqiqisea,g

0T °smjung

910¢C ?3o9n]

[t s!

020C 1seoue]

L10T eyonye

(syonpoid

pas( 1onpoid

uonerndog

syued
-ronJed
# [BI0L

sureu Apms

Sa1-/Anuno)

9PLL

Ieak JoyIny

(ponunuoo) ¢ 3jqey



AIDS and Behavior

0 A ‘U] ‘DA

A

duy

DA

reonayodAHg

Aoy

reonayiodAH

[eoneypodAH

AANOY

681 W
681 USWOM

GH—8T pPadSe uowop

Vvl MADV

+8T MSA
$7 < USWIOM

Y281 MADV

8T <USIN
8 < USWOM

68

795¢

S8¢C

19¢

9L

pauwvu auou

HAIdSV /020 NLIN

pauivu auou

pauivu auou

(800
VSIAdVD Jo Apmis
Areqoue) 901 VSTAdVO

BILIFY YINOS

epues() ‘emqequiryz
‘OLY YINOS ‘IMBIRI

epue3n

BOLJV YInog

BILIFY YIN0S

BOLIJY (inog ut
SIOLISIp pauspIng-ATH
yS1y om} ssoxoe syon
-poid ggid Jo 9sn pue

souridoooe S uamom uo

oouonpyur sroujred ofejy
[eLLL, TIT oseyd
B UI 90ULIAYPY M
UONRIDOSSY PUE UoI

-uoAdId [-ATH 10} Sury

[euiep ournaideq
ay jo Anqiqeideooy

Apms

110409 2Andedsoid

‘epue3() ‘eredwey]

ur uowom unok

pue SIS Juads9[ope

Suowre uoneNUNRUOD

pue doualaype ‘ayerdn

‘oouarojard stxejAydoid
amsodxe-axd [e10

BOLIJY INOS Ul U2WIOM
Suowre (ST JIN) SOI3
-o[ouyo9) uonuaAxd
-osodandnnuw 10§ sou
-UBYO UOT)EAIO PURIAP
pue ‘Surdessow [euorn

-BONPI ‘SA0UAIRJRIJ

By

[Inog ‘reIeN-n[nzemsy|

uT 2INSO[OSI(J pue SO

-WEeUA(J JOpUSD) :[eri],

[2D I1A0JOURL, % V1

[PqeT-uadQ ue ur 9ous
-I9YpY JO 1XAJU0)) [B100S

020T @MaqIN

1207 0By

720¢ eluekey

£20C 950qe1eI

9107 UsaNYITN

(syonpoid

pas( 1onpoid

uonerndog

syued
-ronJed
# [BI0L

sureu Apms

Sa1-/Anuno)

9PLL

Ieak JoyIny

(ponunuoo) ¢ 3jqey

-
[
80
=]
k=
o
n
Gll



AIDS and Behavior

JA U1 0

JA U1 0

DA

DA

AA

0qaoe[d

oqgade[d

AnoOY

AnOYy

ANy

0€—8[ USWOM

0€—8[ USWom

S189K §/—f7 USWIOA

ST8OA ¢/~ USWOA,

PE—81 USWOM

9¢C OIdL

8¢ OIdL

s1dd gDI0A
ot 10 [0EdAN JowIo]

s1dd gD10A
9 10 10EdAIN Jouwio]

(SYO3D Apmis
GZ Sury paurquio) nuwinsryf

BOLIJY INOS pue
eAuSy ur juowrrradxyg
20107 921981 ® JO
SI[NS9Y :UONUAAIJ
AIH [edtpawolg 10}
SOOULIRJAI] PABIS

S, USWOAN SUNox

BOLIJY
Inog pue eAuoy| ur
ApmS I0AQ-SSOID)
‘pazrwiopuey € Ur uorn
-uoAd1d Aoueu3aig pue
AIH Ioj sa13o[ouyo],
uonuaAaig asodindn
-[NJA 0ga9e[d 991N, JO
BOLIJY UINOS ‘BAUQY STUNEY S,UdWOA\ SUNOx
srern uonuaaald
AIH jo syuedronred
JOULIOJ WOJJ 90ULIAYpe
anoxdwrt 03 moy uo
suornse33ng :Jern
9pIDIOIOTW [BUISRA
BIUBZUB], ‘BOLIJY UINOS UMO IIoY) USISIP USUWIOA
BOLyY ul
S[er1], UonuoAdId ATH
SuLng s[n oproiq
-OIOTJA] [eUISeA 0] 90UD
-~IoYpY 1I_Y [, PR1ojV
s1oulIed 9[e]N MOH
UO SMIIA S, USWIOA
:s9ouBTRqUIT JOMOJ pUe
‘s1oulIed ‘UOTIURAI]
610¢ “Apms Surt
PAUIqUIOD NWNSTY Y}
Jo s3urpuy aAne3RNd)
:Koueu3axd pue uon
-09qur ATH Sunuaaaxd
A[snoauejnuis Ioj
Suwr [eurseaenur

BOLIJY YINOS pue eAusy|

BIUBZUR], ‘eOLY (INOS

_AUSY ue Jo ANIqeldoody 7707 [BWOT-UR[[ O

(syonpoid

pas( 1onpoid

uonerndog

syued
-ronJed
# 010 qweu Apmg

S9I-/Anuno) Py

(ponunuoo) ¢ 3jqey

pringer

As



AIDS and Behavior

et 117 9seyd e ur Jurr
BOLIJY INOS ‘omq [eur3ea autiiaidep e jo
A IANOY Sy—81 UstWom 1414 FAIASY / 020 NLIN  -equIlZ ‘IME[BN “BpUES() asn pue Ayjiqerdeooy L10T A1owoS)uop
urpueisiopup),, Jo
ooueyrodwy oy :STXE]
-Aydoid amsodxa-a1g
Jo as() pue uonedrion
-Ted [ell], UOTIUQAdI]

S—CC USIN AIH S .uswopy uo
DA ‘O AV 0¥—61 ustom Ycl D-HDIOA / D€00 NLIN BOLJY (In0S  odousnpuy Iouted o[e]A 10 A1owogiuoy
amqequirz pue epuedn)

ur Juowrriadxg 9010y
921081 ® JO SINSay
:Koueu3aig pue ATH
yjog JuaAdld 0) SAI3
-0[OUYd9], UOTIUAARI]

8T XU osodmdny T Ut g,
IA AA A O [eonoodAy 0F—81 udwopm 008 Ardnd / $¥0 NLIN oMqEqUIZ ‘BpUBS)  10j S30ULIRJAId S9[dN0D) TT0T SUIy
BOLY (INog

pue eAUSY UI USWOM
3uno£ jo seanoadsiod
Q) woij sa13o[ouyd)
uonuaaaid asodindn
-[nuw uo ndur :1esn-puo
A ‘U1 ‘o 0qade[d 0€—8] USom LLT OIdL eOLY INOS ‘eAudY Y 01 2010 FUIALD 20T STuutN
JuowrIedxa 90104
QJOIOSIp © JO s}[nsal
1IN0 UBdLIY YINOS
Suowre uonuaadxd ATH
10§ (qa1d) stxedydoiq

Y81 USIN amsodxg-e1d Sunoe
duuy “fuy [eonayiodAg $7—81 USWIOA 108 JUSARIJL BOLIJY YINOS -Suo[ 10§ seouaIeyRI ] 0202 STUUI
s1onpoig

uonuaAdld ATH pue
K3ojouyoa], uonuaralg
asodindnniy renusjoq

JO sIas()-puy YIm

dOH saipmg paseydnny
8T < USAL amqequilyz 7 WO 90UI0S uor}
DA A ‘TA ¥A ‘U1 ‘0 0qade[d 0€—8T USLIOM 9¢6T onend) pue ORYL ‘eAuay ‘edLyy yinog  -ejudwoduy 1oy syySsuy Q610T SIUUIy
syued

-ronJed

)

g

(s)1onpoig pas( 1onpoid uonerndod #1010, Qwreu Apm§ S9I-/Anuno) Py Ieok Joyiny g,
2

Sl

(ponunuoo) ¢ 3jqey



AIDS and Behavior

pringer

As

A

JA ‘dug “fug ‘0

IA ‘dA DA ¥A

AA

[eonayiodAy MSd

ATy 67—¢7 s1omaed orewr

9AOY  (Op—§] USWIOA JueuSalg

¥T-81
ANy SO[EWS] pue SI[BIA

0920e]d 0€-81 USWOM

1¢-81 Iof Aorer
-edos payrodar s3urpuy

aAnOY Sh—81 uowWopm

Iel

81

8y

S6

00T

L81

pouivu auou

VHV / C€0-NLIN

HIAI'TAA / TrO-NLIN

JU2AIT

Apmg onend)

VHV /2€0 NLIN

IMmQequirz
‘QIeIeH Ul SIOIOM X3S
qrewoy 1sSuowe asn
sixe[Aydoid ainsodxa

amqequiiz  -21d [e1o uo seanoadsiod
BOLIJY INOS ‘TeIeN
-n[nzZemy Ul [eLI], uon
-UdAdId ATH UOISU)XH
[°9qe1-uadQ ue Surnq
pas() Sury [eurSeA
surnalde oy jo

eOLJY yInog  suorurdQ Joujred o[e]A
Koueu
-3a1d jo 93eig-ajeT Ul
SI9S() UBOLI}Y Suoury
BPRANI], [eI0 pue Sury
reurdeA ournarde(q

ay Jo Anqiqeidoooy

YINOX UBOLIFY
ynos Suowy ATH O3
sixe[Aydoid amsodxa
-21d Sunoy-3uog
9SEo[aY-paureIsng
J10J SQOURIRJI (30N

-poid Q[qIstAUf 9y,
£pms
J9A0SS0ID) [BITUI[D)
onen() ay) :omqequiry
puE BOLIJY INOS Ul
uowom FunoA Suowe
spoyjeuwt uoryuaAaxd
ATH ParoAT[op Afpeur
-3eA InOJ JO 9010YD pur

10§ 9oua1gjaxd 19sn-puyg

amqequiry, ‘edLyy
YINog ‘epuesd() ‘IME[RA

BOLIJV YInog

oMqequIlZ ‘edLJy YInos
SI[NSAI [9A[-3NIP AN
-03[qo jo suoneuedxa
amq JATjRLIRU (FULI [BUISRA
-equiIZ pue ‘epued[) aurnaldep ay) 03 20U
‘BOLIJY INOS ‘IMEB[RIA -IoYpeuoU JOJ SUOSEYy]

020C MIAZpnN

£¢0¢C TBION

€207 KI0Wwo3IuoIN

96107 AIOWOSIUOA

BH10T A1oWOIIUON

8107 A1owoJIuoN

(syonpoid

pas( 1onpoid uonerndod

syued
-ronJed
# [BI0L

sureu Apms

S9I-/Anuno) Py

Ieak JoyIny

(ponunuoo) ¢ 3jqey



AIDS and Behavior

A

IA dA DA dA

(uswom I9p[O pue
Sunok o 1ds o)
AAIDY  Gf—8 USWOA\ Pue USJA

(uowiorue FJIASV

QATIOY  JB) Gp—8 PaSe uswopm

81 <USIN

adKyor01g 0t—8] USWOM

0qgade[d 0€—8] uowom

Y€l

reoneylodA SO[BWIJ pUB SA[BIA

6y

8¢

961

18

LTC

pawivu auou

VHV / T€0-NLIN

VININVIA/ T¥0-NLIA

Apmig onend) omqequirz ‘edLyy Yinos

(SdVHD) uon
-UdAdId pue JHId 1Uudd

-S9[OPV AIH paulquion

epuesn

epues) ‘omqequiry
‘BILY INOS ‘TMB[RIN

aMqequIIZ ‘BILFY

yInos ‘epued() ‘Ime[RIN

amqequirz

‘epued() ‘@O YINOS

epuedn
UI0)SOMIINOS Ul Apnis
ssouparedoxd ourooea
AIH ue ur sjuedronred
Suowe (JH1d) Sxelk
-ydoid amsodxe-a1d jo
Ayiqerdodoe Suissassy
[eLLL, UOISUAXH
eqeT-uadQ ue Surmor
104 39BqPa94 [9A]
Sni(g pue 2oudIYpY
YA dutnaide( jo
suondoorad aanejend)
saanoadsiad
Iop[oyayeis-nrnuw :3ur
-paopIseaIq pue Koueu
-3a1d Surmp gg14 [e1o
pue 3uLl [eurdea ) Jo
oSN S,USWIOM UT U JO

9101 9y} SurpueIsIopun)

sSurpur aaneieng)
1MqequITZ pue oLy
INOS Ul SJUBWLIOJU]
£oy] pue s1oupreq
J[BIA ‘UeWIOA\ Suowry
uonuaAdld AIH 10}
SwI0,] AIRAT[RQ
[eurseA jo Anqiqe

-1doo0y pue S90UAIJAI]

BOLIJY INOS pue
‘amqequurz ‘epued) ur
ordosg Sunox Suowre
ayerdn dg1 jJo sioy
-BJI[I0R] pue SIoLLeg

PpaAT1ad19g Surtordxyg

7207 eAueweyeN

120 0OprEN

70 elesnjy

120 eresnA

120 eznwnyniy

(syonpoid

pas( 1onpoid uonerndod

syued
-ronJed
# [BI0L

sureu Apms

Sa1-/Anuno)

9PLL

Ieak JoyIny

(ponunuoo) ¢ 3jqey

pringer

AQs



AIDS and Behavior

ANy

[eonoylodAyg

adK10101g

Aoy

reoneylodA

6681
SO[EWISJ pUE So[eW

Y81 MADV

dOH
0€—81 Usom

1291 MADV

CE—8[ USWOM

14

¥9¢

LTl

LVC

09

BAUIY UI SINUI))
aIed) ATH Ul dd1d
Suneniuy s[enprarpuy
Suowre uoneNUIIUOISI(|
dd1d Surpuejsiopun

dn-oreos srouaeq BAUQY .:d0)S 01 poproo Isn[ I, 120C AlTo3uQ
BOLIJY [INOS UI SIAT
-oadsiod Sunorguod
:uowom Junok pue
S[I3 Juadsa[ope Aq asn
pue $se00e Jgid 10§
JREIINE | suonjeordwt pue drurd

eLIORId HIVddd BOLIY yInog W[eay dyy ut ewidng TT0T *PelaAN
amQqequilz pue eoLyy
ynog ur s1opraoxd ared
[)[eY puE SISN puo
usuwIom woiy siysisur
aanejen() Aoueudard
pouuejdun pue ATH
juaaaxd o3 yuawdopaasp
reoruroaxd ur juerdur
(LdIN) £Sojouyaa)
ssodmdnnu e jo A1

ATAIHDS Amqequiyz ‘edlyy yinog  -[iqeidodoe aanoadsold £20C OWOIN
(Apmis
S¥0-INdI/F€0-N.LIN)
amqequrz pue epuedn
‘BOLIJY INOS Ul
uowom Sunok pue SIS
Juds9[ope Suowe uon
-uoad1d ATH Joj Surx
reurSeaenur ourratdep
10 (dg1d) srxe[Aydoid
amqequirz amsodxa-a1d [e10 10¥

HOVAY / ¥€0-NLIN ‘epued() ‘eoLJy YInos sqouargjard surpaseqg €207 23N
Sur[[esunod
uonoNPaAI-YsLI oyroads
-dd1d oy suonyesrjdur
[SLI JO SUOSBIS PAAID
-12d 03 Surp1odoe asn
dd2d puadsns jy3ruu

PoWDU 2UOU  BOLIJY YINOS puk BAUSY  USWIOM AUM pUB USYAM 9107 KoweN

pringer

As

(syonpoid

pas( 1onpoid

uonerndog

syued
-ronJed
# [BI0L

sureu Apms Sa1-/Anuno) AL Ieak JoyIny

(ponunuoo) ¢ 3jqey



AIDS and Behavior

UONUAAdIJ

AIH I0j Sury [euiseA
auinalde oy Jo asn
armnj Surpre3oy

81 <UIN soAnoadsIog Joured
(uoworud FYIdSY amqequirz ‘epued) J[eJA pue Juedionred
A OAIOY  JB) 8] PaTk UOWOoM 41! VHV / C€O-NLIIN ‘BOLIJY INOS ‘TME[EJN  :Iming oy ur Sul-Sury TT0T Appoy
By
INOS Ul S3onpoid uon
-uaAdId ATH osodind
-nInjA J0J Juowrrradxyg
L1-91 SIS Jud03sjope 9010y QJISIJ V
6781 ‘uonuoAald AIH 10}
[ur “gA ‘OA ‘O reoneyodAHg UQWOM pUEB USW }[Npe 199 pawnu auou BOYY [INog SQOUAIRJAI JUATIAI] 810C 9j1end
weidoid

uonejuawedwy 4914
© WOI,] UOEN[BAT QAT
-ejIen() V [USWOA
3unox pue S[ID
JUQOSA[OPY UBAUSY
Suowry 9s) 91 18I0
A[re JO 90u)SISIOg
puUE UONENUNUOISI

0 oANOY ¥7-ST MADV €6 werSold VAT eAuoy] ALreg uo soouenpuy 120T okt
KoueuZaig Juring
sixe[Aydoiq arnsodxa

uowIom -01d SUIS() UO SOAT)
(81 <) udIsI[OpPRUOU -09ds104 areyS UAWIOA
pue (81—f1) Juds[ope Sunox pue Ju3dse[OpPY
0 reoneyodAy wmred)sod pue jueudord 89 pawnu auou BAUSY  UBAUSY PaodjuIun-ATH 8107 2fuig
sordno)

JUBPIOISIPOIAS-ATH
UT USWOAN UBAUQY]
Paid_juiu-ATH
Suowry Aoueu3aig

Suumn( ggid Sursn
soouarradxy :, ATH Sey
10lorg OUM PITYD B O3 [pIIg
0 Ay 9¢—07 uowom jueuSord [Z  UONEnSUOWS(] SIdUe] BAUSY  QAID) 0] JueA\ 10N PI( L, L10T oKu1g

syued
-ronJed

)

g

(s)1onpoig pas( 1onpoid uonerndod #1010, Qwreu Apm§ S9I-/Anuno) Py Ieok Joyiny g,
2

Sl

(ponunuoo) ¢ 3jqey



AIDS and Behavior

pringer

0 A

DA

adKyor01g

ANy

ANy

Aoy

reoneylodA

0F—81 USWOM

Op—8] USW pue UwoMm

ST <MSH

USWOM J[Npe

81 < MSIN PUB MSH

<9

86

L9T

C8LIL

144

VININVIAL/ T¥O-NLIN

pauvu auou

109lo1g

uonensuowa(J [e3ouag

da1g s1oumreq

pauvu auou

amq
-equiz pue ‘epues)
‘OLY YINOS ‘IMBIRI

_AUSY

[eSouag

epueS) ‘eAuay

_AUSY

Aniqeideooy jo

SIOMIWEL] [BO11910dY ],

Q) 3uisn SISATeUR QAT
-eyrrenb gspnu v
1BOLIJY UeIeyes qng ur
soyoeoidde uonuaaaxd
AIH [e21pawiorq omy
Jo Ayiqerdoooe aAn
-0adsoid s, uowom Jur
-paayIseaIq pue jueuold

surou Jopuag Sur
-Je31ABN :BAUQY UT dsn
OPIOIQOIDTW S UAWOM
ur Juowa3e3ua SN
[eSouag
ur S19)udd Yreay drqnd
Ul SIONIOM XIS J[eWf
Suowre srxejAydoxd
amsodxe-a1d jo
190f01d uonENSUOWIAP
© UI SOWO)NO0 pue
‘uonuajar ‘ayerdn
Apmg 310y0D) 2An0ads
-01d v :sdiysuone[oy
JUBPIOSIPOIOS ATH
Ul USWIOA\ UBDLIJY Ul
(da1d) stxedydoiq
arnsodxe-01d ATH 0}
90UAIAYPY PUE DU
-0TA JoulIed 9jewnuy
SOOTAIRS YISl
[eNX9S OJUT UOTIUSAIJ
[eo1paworg Suner3ayuy
Ioj suonyeorduy
1BAUSY ‘BSBqUIOIA UT
SIOYIOA XS 9[BJA pue
orewo, Suowry (ddd
pue gq14) sexejAydoig
amsodxg-1s0d pue -a1d

AIH uo mu>ﬁougm.~®m—

As

120¢ uoy3as

L10T 1o[yds

020¢ 11eg

910 1290y

L10T Te1soy

(syonpoid

pas( 1onpoid

uonerndog

syued
-ronJed
# [BI0L

sureu Apms

Sa1-/Anuno)

9PLL

Ieak JoyIny

(ponunuoo) ¢ 3jqey



AIDS and Behavior

fuy

fuy

fur “9A ‘O

EINe

ANy

[eonoylodAyg

reonayodAHg

oqgadeld

reoneylodA

USW PUE USWOM J[Npe

GH—8] uswom

USWOM J[Npe

$7—G] uowom

0€—8] UdWOoM

+7—81 9rdoad Sunok

661

9¢l

33

0Ly

88

gsel

LLO NLdH

9L0 NLdH

meeA 109lo1g

weidord VAId

OIdL

pauvu auou

SN ‘edryy
YINOS “IeIeI ‘TIzelg

SN eIy
yinog ‘omqequirz

Ime[ely

eAUOY]

BOLIJY YINOS ‘BAUSY

BILIFY YIN0S

LLO N.LdH :s[enplaipuf
PJUIUN-ATH Ul (VT
qavD) laeiaoqe)
J[qe1oelur Sunoy
-3uoT jo Ljqiqeideooy
(9L0 NLdH)
[e1iy, reoturo g aseyd v
wolj sFUIpuy :uawWom
uedLyy pue g Suowe
jonpoid uonuaaaxd
AIH 21qe3oofur Sunoe
-3uof ® jo Lqerdadoy
jueu3axd uaym s[ern
[eoturpo uonuaaaid ATH
Sururol ynoqe uswom
ueIMB[R]A SUOWE SMATA
eAUOY
ur sorur) Suruue[d
A[Ture] urgipy uswopm
Sunox pue S[IH
JUISI[OPY Juowy
sixe[Aydoid aansodxg
-a14 Jo ‘oyerdn) mo
19X ‘ssouaremy Y3IIH
Apmys [eotutd> OIYL
Q) ur syonpoid uoruoa
-a1d esodmdnnw jo
MITA S USWIOM UBILIJY
1, QWeS AU} JOU I8 M,
SJIOLISIP UBDLIJY YINOS
0M) UI $I0)OBJ paje
-100SSE pUB SQOUAIIYIP
Iopua3 :o1doad Sunok
Suoure ssou3urIm
oyeldn pue sopmme
‘ssouareme (Jg1d) srxe|

-Aydoid amsodxa-a1qg

020¢ A9110L

6102 A9110L

0C0¢ UeAl[ng

020C ®BI'S

610¢ uumQ-£ordeys

10T nureyg

(syonpoid

pas( 1onpoid

uonerndog

syued
-ronJed
# [BI0L

sureu Apms

Sa1-/Anuno)

9PLL

Ieak JoyIny

(ponunuoo) ¢ 3jqey

-
[
80
=]
k=
o
n
Gll



AIDS and Behavior

JA ‘O adfjor01g

A AANOY

0qadeld

fuf YA ‘O

duy ‘A
YA MU LA ‘DA ‘O YA  [eonayiodAH oanoy

dA ‘O reoneyiodAy

Ob—81 Uawopm

GH—8T uswom

0€—8] uowom

Gp—8 UoWoMm

Y=S1T MADV

8¢l

66LC

LLT

IL

4]

VININVIAL/ T¥0-NLIN

HAIdSV / 0CO-NLIN

OIdL

HAIdSV 7 0C0-NLIN

pauvu auou

epued( ‘emqequiry
‘BOLFY YInog ‘IME[EN

amq

-equIlZ pue ‘epued)
‘BOLIJY [INOS ‘TMB[RIA

BOLIJY INOS pue BAUSY

amq

-equilZ pue ‘epued)
‘BOLJY YINOS ‘IMB[RIA

eluezue],

Apms

VININVIN S¥snnu

oy} eOLIYY Ul SUIpady

-)sea1q pue Koueugaid

Sutmp Jgid AIH [e10

IO [euI3eA 9sn O} ssou
-Sur[im uo soouanguy

Sury
reurSep aurriarde(q oy

0} 90ULIAYPY douUSNyuy

SOLLIOA\ [BDIU] MOH

110NN suorssaxduy ISt

uonuaraid Aoueu
-3axd pue ATH 21nmny
J10J pasn pue asoyo
uawIoM UBOLIyY Funok
1eym :Aprus (OIY.L)
suondQ se suonosfuy

‘Sury ‘sI[QeL, Ay,
[eLL
HIIdSV/0T0-NLIN oW
WOIJ SAOUIJAI] UoTn)
-B[nWIO 1onpoid uon
-UaAId ATH S.USWOM
UeOLIJY Jo Apmg oAn
-BEnd v i PUlN

Jo 2oead,, SurioAe]
eruezue], ‘e3ueAurys ut
Sutx surnardep o) pue
sixe[Aydoid ainsodxa
-o1d [e10 JNOQE USWOM
3unok pue siosuadsip
doys Suowe sepmie
pue ssouareme :sdoys

3nap je uonuaaard ATH

020T u9rens I9p uea

610¢ Ualens I19p uea

8T0T UaenS Iap uea

L10 U9alens Iop ueA

120T 19qn,

(s)onpoig Ppas() 1onpoid

uonerndog

syued
-ronred
# 12101

sureu Apms

Sa1-/Anuno)

9PLL

Ieok Joyiny

(ponunuod) ¢ ajqel

pringer

As



AIDS and Behavior

Sunr

[eurea YA ‘1oyio [eurdea yiQA ‘Aroysoddnspiasur reurdea jA4 ‘[93 [euidea DA ‘WY [euIsea JA4 19[qe) [e1o O ‘Yojed Aerreororw gy ‘o[qerdefur Sunoe-3uof [uy querdwr duy ‘1911IBqQ [BIIAID g)

KoY 10NpOoId 4

dA

DA dA TA ¥dA

fur “9A ‘O

fur YA ‘O

adK10301g

[eonayodAH

0qaoe[d

oqgadeld

0qadeld

Y€—0C USWOM

+81 MSd

0€—81 Usom

0€—8 uowom

0€—8] uowom

91

(449

0€T

LLT

LTl

pawivu auou

pauvu auou

Apmg onend)

OIdL

OId.L

s3uLI [eursep

Sursea[ay-3ni(g jo

sonsLeIoRIRy)) USISOJ

punoIy saduaIJald

s, uowopy Surrofdxyg

BOLIJY YINOS :9ZIS pUe JUIOS “I0[0)D)
uonuaaaxd
AIH 10§ suoneorduy
:epues) ur yIom Xas
ur page3us udwom
Suowre uonenIUl pue

Aniqeidoode gqIg
SWIO]
KIQAT[2(J SPIOIQOIDIIA
[eutSeA (0qade[d)
Ino, JO SeINqQLIY Uo
UQWOA\ Uedmqequulz
amqeq puE UBDLI}Y INOS

-wrZ pue eOLJY yinog Sunox woij soandadsiod
BOLY yinog
pue eAu9Y] Ul USWOA
Sunox woij s)nsay
quraseq :swIoq £19
-AT[og A3ojouydag, uon
-uaA1g ssodimndnniy
QQIY [, SSOIOY 9JUQID

BOLIJY YINOS ‘BAUSY -JoId 1onpold SIos()-puf
eAUSY pue
BOLIJY YInog ur Apnis
OIY.L 9y} Ul usWom
£q pesn (SLJIN) o138
-0[oUYda], UOTJUIARI]
asodandnyny oqooerd
uo soAnoadsiad 1ou

-11ed oew pue oTewo,]

epuedn

eAUY| ‘BOLIJY YINOS

C0¢ OryZ

0T NM

020T qLIutom

810C qUuIom

7207 Touepn

(syonpoid

pas( 1onpoid

uonerndog

syued
-ronJed
# [BI0L

sureu Apms

S9I-/Anuno) Py

-

[

o0

g

Ieak JoyIny vaul
Sl

(ponunuoo) ¢ 3jqey



AIDS and Behavior

Fig. 3 Distribution of references
per country

Senegal (n=1)

once they ran out [28, 49, 54, 58, 65, 73]. Many women also
expressed concern over product characteristics, including the
large size and shape of oral tablets [54, 58, 78] and the taste
and smell [23, 36, 38, 54, 55, 58, 70]. These concerns acted
as barriers to initiation and persistence.

Many references also cited women’s concerns about side
effects from oral PrEP as a barrier to uptake or persistence
[23, 36, 38, 58, 59, 62, 65, 70, 82, 84]. Women reported that
having information available about potential side effects was
critical to enabling their continued use of oral PrEP [38, 70].
Although women expressed apprehension about side effects,
many still believed that the protective advantages of oral
PrEP outweighed possible adverse effects [38, 67].

Another frequent concern reported by women in 13 refer-
ences was the lack of discretion related to oral PrEP [23, 26,
28, 35, 49, 50, 53, 55, 60, 62, 64, 65, 71], which was often
tied to HIV-related stigma. This concern emerged across
research with active product (e.g., demonstration projects)
as well as in clinical trials and studies assessing hypotheti-
cal preferences among products. Stigma-related barriers
specifically reflected women’s concern, based primarily on
findings reported in studies of actual use, that oral PrEP
would be perceived as being antiretroviral medication used
for HIV treatment (e.g., [23, 25, 34, 62, 78]) and others, both

Botswana (n=1)

Nigeria (n=1)
Uganda (n=32)

Tanzania (n=4)

Malawi (n=20) }

ya (n=22)

Zimbabwe (n=32) b |

Mozambique (n=1)

Eswatini (n=2)
South Africa (n=65)

in actual use and hypothetical acceptability references, felt
that it was or would be difficult to store, use, or get refills
discreetly (e.g. [28, 34, 44, 60, 62, 65],).

Across multiple references, women expressed a belief that
oral tablets were effective in providing systemic protection
against HIV [23, 36, 38, 58, 59, 62, 65, 70] and positive
affective attitudes toward having a product they could con-
trol and use for HIV prevention (e.g., [32, 33, 38, 46]). When
compared with other routes of administration, one study
found that women thought that oral administration would
be less effective than an injection [72], whereas a second
study found that women felt they would be better protected
against HIV by an oral tablet than by local vaginal drug
delivery [49]. Oral systemic administration during preg-
nancy and breastfeeding also raised safety-related concerns
pertinent to fetal and infant health, with more local vaginal
drug exposure potentially preferred [77].

Vaginally Delivered Products
Short-acting Products - Film, Insert, Gel, Other

We examined 20 references on short-acting vaginally deliv-
ered products from mostly hypothetical and some placebo

@ Springer
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Daily Short-Acting | Long-Acting | Long-Acting Number of
Oral PrEP Vaginal Vaginal Systemic References
n=65 n=20 n=44 n=28 Heat Levels
+ - + + - + - # + -
Product-associated norms 0
Familiarity 1-5
Effects of product use on sex 6-10
Product characteristics 11-15
Delivery mechanism 16-20
Dosing Regimen - >20 i

Efficacy (perceived effectiveness)

Affective attitudes

Self-efficacy

Ability to adhere

Female initiation/control

Ethicality

Discreetness

Stigma

Intervention coherence

Opportunity costs

Burden

Usability / Ease of use

Side effects / health concerns

H

Hygiene / Menses

Fig.4 Heat Map Summarizing the Frequency of Evidence for Key Acceptability and Preference Themes by Product Class

studies. This product class was defined to include products
designed for on-demand use and products that may pro-
vide protection for 1 to 7 days, depending on the product.
Short-acting delivery forms included vaginal films, inserts,
gels, and other vaginal products (including an electrospun
nanofiber, nonwoven drug delivery device, cervical barrier
methods, and a generic hypothetical vaginally delivered
product) [12, 24, 25, 49, 50, 52, 56, 66, 85-96]. Overall,
many women liked short-acting vaginal products because
of the lack of interference with daily activities, ease of use,
and discreet delivery mechanism [24, 49, 50, 52, 87,91, 93].
In several references, both women and some male partners
found short-acting vaginal products acceptable and appreci-
ated that they were female-initiated and would not necessar-
ily require male partner cooperation when used (in contrast
to a male condom) [12, 25, 91]. As evidenced in Fig. 4, per-
ceptions varied among women regarding product attributes
viewed as favorable or negative influences on acceptability,
with several key influential factors, as described below.
Perceived ease of use of short-acting vaginal products
was shaped prominently by familiarity and ease of inser-
tion. Delivery forms perceived as similar to familiar vagi-
nal products, including tampons or vaginal suppositories,
were regarded as acceptable and easy to use in a placebo
study [91]. In contrast, when presented with a novel prod-
uct form (e.g., nanofiber “fabric”) in hypothetical studies,

@ Springer

women were less certain about its insertion and whether it
would dissolve; however, confidence in the nanofiber fabric
improved with an educational demonstration [96].

Direct experience using placebo vaginal products in
the Quatro clinical cross-over study (film, insert, gel, ring)
shifted acceptability and preferences, with product ratings
that increased with familiarity, especially for novel delivery
forms [12]. After the opportunity to try using the products,
perceptions varied regarding what product forms were easy
to use, with relatively even distribution of preferences across
the four products evaluated. While some women raised con-
cerns about difficulty with inserting vaginal films [91, 93]
and expressed a preference for an applicator, the film was
the most preferred product among Zimbabwean compared
with South African women [91, 94]. The insert was viewed
positively by other women because of its small size, ease
of insertion, and complete dissolution after insertion [91].
Similarly, ease of insertion featured prominently in women’s
views of the nanofiber “fabric” insert, with a smaller size
preferred for perceived ease of insertion [96].

The dosing of short-acting vaginal products constituted
another important influence on acceptability and prefer-
ence. A dosing regimen that is vaginally delivered for more
localized protection was commonly of interest to women
when evaluated. While a minority view, in several hypotheti-
cal and placebo studies, women were opposed to inserting
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products into their vagina because of discomfort with the
process and concerns about health effects, including future
fertility or risk of cancer [25, 49, 90, 91]. In multiple refer-
ences, product-naive women reported less interest in vaginal
products that need to be inserted daily [49, 52, 94], with con-
sistent preference for on-demand dosing over daily dosing
[49, 52]. However, there were concerns about the timing of
on-demand dosing regarding not being ready for unantici-
pated sex [87] or making a partner wait [89], with women
expressing a desire for greater flexibility around the timing
of use of on-demand products to avoid coital dependency
of dosing [93].

Additionally, individual sexual behavior patterns influ-
enced preferences for on-demand vaginal products. In one
hypothetical study, women with predictable sex patterns
(e.g., a partner who travels for work, regular sex work) were
more interested in on-demand products. However, women
with less predictable sex patterns were more interested in the
continuous prevention provided by a daily or longer-acting
product [87].

Discreetness—specifically product use without partner
knowledge, including during sex—was an important con-
tributor to acceptability [50, 52, 91, 94-96]. Across mul-
tiple references, women reported that the gel made the
vagina noticeably wetter [49, 89, 91]; product leakage and
discharge were strongly disliked. Increased lubrication was
also reported with the nonwoven vaginal insert [95] and the
vaginal insert [93]. Women’s views of the implications of
changes to the vaginal environment varied; however, with
more modest increases in lubrication noted as positively
influencing sexual pleasure [49, 52, 95]. For some women,
including in geographic settings where dry sex is culturally
preferred, increased lubrication was viewed negatively, usu-
ally in relation to discussing male partner pleasure [89, 91].
While many of the vaginally-inserted products were noted
as increasing lubrication — with implications for discreet-
ness—the fast-dissolving placebo film was viewed as caus-
ing a drying or tightening effect, which was not universally
liked, but overall resulted in positive use experiences during
sex [91, 93].

Two references identified age-based differences in accept-
ability and preferences for vaginal gel; no age-related differ-
ences were noted for film, insert, or other short-acting vagi-
nal products. In a discrete choice experiment conducted with
women in Zimbabwe and South Africa, younger women had
a stronger preference tied to mode of insertion, with less
preference for finger insertion than older women [94]. In
the VOICE-D study, younger women (aged 18 to 24 years)
preferred oral PrEP over vaginal gel and were more likely
to express concerns with gel leaking, whereas older women
(aged 25 or older) preferred vaginal gel and were more likely
to mention a positive effect on sexual enjoyment for them-
selves or their partner [49].

Long-acting Product—Vaginal Ring

We examined 44 references on the vaginal ring [12, 13, 24,
25, 27, 39, 45, 49-55, 66, 70, 72, 74-79, 83-86, 91, 93,
97-111]. Most of these references reported on a one-month
duration ring; however, a longer-acting ring (up to 3 months)
was assessed in several studies. In general, in studies assess-
ing acceptability prior to use or hypothetical preferences,
the initial preference for the vaginal ring, as compared with
other prevention products, was relatively low because of a
lack of familiarity with its delivery mechanism and lack of
partner discretion. However, with actual user experience in
clinical trials, many women found the vaginal ring to be
highly acceptable, particularly because of the long-acting
dosage, ease of use, strong ability to adhere, and it being a
female-initiated option (Fig. 4).

Before using the vaginal ring, many women shared ini-
tial concerns about its size, the insertion process, whether it
would stay in place, and its efficacy. These concerns often
stemmed from a lack of familiarity with the ring, as women
often knew less about the ring compared with other pre-
vention products [25, 53, 77, 93, 105]. Community-based
rumors and peer influence also contributed to hesitancy
toward vaginal ring use because of the involvement of
foreign researchers, fears of population control, and false
beliefs that the ring would extract blood from the vagina
[97, 101]. A common barrier to ring adherence was removal:
women often reported removing the ring during sex and
menses (for hygienic reasons) [98, 104, 106, 111]. In a few
cases, women attributed illness to the ring, even if the cause
was unrelated, such as a sexually transmitted infection [97,
106].

Many concerns declined significantly after women used
the ring, and preference for it often increased with use [12,
54, 72, 84-86, 100, 105, 107, 108, 111]. However, while a
relatively uncommon view, few women using the ring in
clinical trial contexts still worried about the lack of licens-
ing for the ring and the unknown long-term health effects
for themselves, their future fertility, and, among pregnant
or breastfeeding women, their babies [27, 77, 85, 103, 108].
Nevertheless, pregnant and breastfeeding women tended to
prefer the ring because of concerns about other products
contaminating breastmilk [70], which related to their per-
ceptions about the localized protection provided by vagi-
nal products compared with systemic protection from other
products [49].

When the ring was preferred over other products, its
long-acting duration [24, 70, 85] and its being a discreet
drug delivery mechanism [50, 52, 55, 70, 83, 85, 103, 107]
were reasons cited for choice. Monthly dosing was often
perceived as more convenient and less burdensome than
shorter-acting regimens, overcoming forgetfulness related
to daily pill-taking [24, 49, 55, 70, 72, 74, 78, 85, 91]. While
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many women appreciated that the ring could be used with-
out the knowledge of family or community members, others
worried that the ring would be felt by their partners during
sex, which hindered their ability to use it discreetly [91].
This was supported by results from a study involving male
partners, where 3 of 10 partners interviewed said they felt
the ring during sex [99].

Though in one study women reportedly desired a smaller
more flexible ring [109], the MTN-020/ASPIRE dapivirine
ring efficacy trial reported that most participants found the
ring easy to insert and comfortable to use, with little to
no interference on daily activities [102]. In ASPIRE most
women reported liking that the ring was female-initiated and
fully reversible, in contrast with other long-acting products
such as injectables or implants [85, 100]. The ability for a
ring to also have contraceptive properties and/or for preven-
tion of sexually transmitted infections as a multipurpose pre-
vention technology (MPT) was appealing for many women
and greatly influenced interest in it [25, 51, 52, 66]. Nev-
ertheless, the ring consistently ranked lower in preference
than long-acting injectable options [12, 45, 51, 66, 76, 79].

For the vaginal ring, 24 references examined sociode-
mographic and behavioral characteristics related to vaginal
ring acceptability and preference [24, 45, 49-52, 54, 66, 72,
74-79, 86,91, 98—100, 102-104, 109]. Age, relationship sta-
tus/sexual activity, perceived and actual risk of HIV acquisi-
tion, past product experience, and altruism (as participants in
clinical trials) were found to affect women’s interest in and
adherence to the vaginal ring.

Several references found that older women were more
likely to select the vaginal ring [13, 49, 79] or to state that
the ring would be more acceptable to them and their male
partners [102], as compared with younger women. Similarly,
older age was found to be associated with better odds of
adherence to the ring [76]. However, one study found that
older women were likely to prefer condoms over new prod-
ucts like the ring and concluded that demand for the ring
may be lower among older women [66].

Several similar associations were found between a wom-
an’s relationship status/sexual activity and preference for the
ring. Women with a stable intimate partner were found to be
more interested in using the ring [75, 76].

Long-acting Systemic Products

We reviewed 28 references on long-acting injections,
implants, or microarray patches (MAPs) with one month or
greater duration [12, 24, 26, 39, 44, 45, 48-51, 53-55, 66,
72,76, 78,79, 81, 85, 112-119]. Among these references,
eight focused exclusively on injections, implants, or MAPs
and 20 included a comparison between multiple delivery
forms. The majority of these references report on research
assessing hypothetical acceptability and preference. Overall,

@ Springer

women identified several product attributes that influenced
their high acceptability, with an emphasis on a generally
positive attitude toward long-acting duration (see Fig. 4) [12,
24,26, 44,48, 51, 54, 66, 72,76, 78,79, 113, 114].

Long-acting duration was perceived as resulting in a
lower burden on the user because it did not interfere with
normal activities [12, 26, 39, 113] and because a user would
not have to worry about forgetting to take a daily product
[26, 54, 55, 72, 116, 117]. Long-acting injectables and
MAPs were viewed favourably by women and male partners
because of a perception that they would not interfere with or
affect sex [12, 49, 55,78, 117].

Though not prominent among references reviewed, injec-
tions and MAPs also addressed an important aspect of self-
efficacy. For example, for women from Zimbabwe and South
Africa, the perceived ability to use an injection or MAP with
autonomy was critical [113, 114, 116, 117].

Overall, systemic drug delivery was viewed as a posi-
tive feature of these products, with a particular focus on the
ability to use the product discreetly [26, 39, 45, 54, 55, 72,
78, 116-118]. However, two references reported concerns
related to systemic drug delivery because of the inability
to remove injectable drug from the body [26] and concerns
related to impacts of physical activity on drug release and
possible migration of implants from the insertion site [112].

The most frequently reported concerns related to long-
acting products among product naive women were concerns
about pain, bleeding, or scarring at the insertion site [26,
48, 72, 114] and worries about side effects, including side
effects similar to those experienced with contraceptive injec-
tions or implants [44, 81, 112]. Women who were familiar
with injectable contraceptives expressed less concern about
pain with injections [54, 55]. Insertion pain concerns with
the implant were allayed when users learned about the use
of a numbing medication during insertion [48].

Women who expressed a preference for a hypothetical
biodegradable implant over a nondegradable implant cited
reasons such as reduced clinic visits and avoidance of the
removal process that was perceived to be painful. How-
ever, a minority of women had concerns about the impact
of biodegradation on their body and the ability to remove
the implant early if they experienced side effects [112, 118,
119]. Despite few existing products with which to compare
with MAPs, women were interested in MAP technology and
found simulated use of MAPs easy to complete [116, 117].

Influencing Factors
Sexual Partner Influences
The literature reviewed underscored the important role of

sexual partners in women’s acceptability and use of bio-
medical HIV prevention across all classes of products. As



AIDS and Behavior

depicted in the conceptual model guiding this work (Fig. 1),
broader influencing factors and product attributes often
interact to yield an effect on preference, choice, and use.
Male partner perceptions of product attributes often influ-
enced women'’s decision-making. Men often desired to be
involved in decisions related to their partner’s sexual health
[27, 77, 99], which sometimes manifested as the male pro-
viding final “approval” of sexual health decisions.

A substantial number of oral PrEP references reported on
ways in which partners of female oral PrEP users affected
their adherence, both positively and negatively [23, 31, 37,
38, 58, 60, 62, 65, 68]. Support provided by partners in the
form of pill-taking reminders or encouragement acted as a
facilitator for adherence [23, 38], whereas partner opposi-
tion to oral PrEP use often resulted in poor adherence and
discontinuation altogether [31, 37, 60, 62]. For example,
women in a microbicide trial indicated that involving their
partners in decision-making supported product choice, use,
and management of side effects [92]. Both changes in rela-
tionship status and geographic relocation of partners influ-
enced pill-taking by decreasing women’s perceptions of HIV
risk [60, 62], whereas a lack of trust in partner faithfulness,
or awareness of partner infidelity, increased perceptions of
HIV risk and oral PrEP need [28, 32, 46, 62, 64, 65, 72].
Women who faced challenges negotiating condom use with
partners viewed oral PrEP as a method of reducing risk of
HIV acquisition from unprotected sex [35, 38, 47, 48, 65,
72,74].

For vaginally-delivered products, references reported on
male partners as playing a critical role in women’s pref-
erences for and acceptability of different delivery forms
via direct influence or women’s concerns about partners’
desires and approval [24, 49, 50, 56, 88, 89, 91, 95, 110].
Gendered relationship dynamics constituted an important
factor in disclosure, acceptability, and use of vaginally-
delivered products [24, 89, 91]. Women expressed interest
in use of a female-controlled PrEP product in the context of
prevalent sexual assault, domestic violence, partner infidel-
ity, and male dominance [24, 39]. Women and their male
partners expressed mixed attitudes toward product attrib-
utes that might affect the vaginal environment. Preferences
for changes, including vaginal tightness and wetness, were
viewed as pleasure enhancers to a minority and as pleasure
detractors to others [49, 50, 52, 84, 91, 93, 95, 110, 111].
Preferences for effects on sex were sometimes tied to discre-
tion, with a few women fearing that their partner may notice
vaginal changes and discover product use [88, 94, 103].

Male partners reported a desire to be involved in, or
even a right to control, decision-making related to preven-
tion product use [50, 56, 92]. For example, male partners
expressed concerns about products being inserted in their
partner’s vagina as being encroachment on their “territory”
[91] and fears about side effects, including the potential

impact on fertility [56]. In one study, increased vaginal
lubrication from the gel raised infidelity concerns [91] and
other references reported male partner concerns that HIV
prevention product use may invite promiscuity [56, 83,
110]. Male partners’ preferences related to products in the
TRIO and Quatro studies centered on a lack of interference
with sex [12]. Few male partners of MTN-003/VOICE trial
participants thought that the information, knowledge, ser-
vices, and preventive products that their partners accessed
posed a threat to their power in the relationship and control
over women’s sexuality. However, having a study clinician
explain the study products to the male partner positively
influenced acceptability by males [56].

While the ability to use a product discreetly was highly
desirable across delivery forms, many women indicated
that they would tell their partner about use. Two-thirds of
women participating in a discrete choice experiment about
vaginally-delivered products indicated that they would tell
their primary partner if they were using an HIV prevention
product, even if it could be used discreetly [94]. Similarly,
in a another study, most women indicated that they would
make the decision to use a microbicide jointly with their
partner, or would tell their partner about product use if they
made the decision on their own [92]. Women participating
in a vaginal gel trial who did not disclose gel use to their
partner worried about their partner’s reaction, and a minor-
ity of women worried that their partner would disagree with
their use of the product [88].

A notable number of references (n=27) addressed partner
perspectives on the vaginal ring [12, 27, 49-53, 55, 72, 74,
77,78, 83, 85,91, 94, 97, 99, 101-106, 108-110]. Women
worried about negative partner reactions because of vaginal
ring use and any potential impact to their partner’s sexual
pleasure and their own sexual health; these factors influ-
enced ring adherence in clinical trials [104, 106]. Women
worried that their partner might not approve of the product
and feared negative repercussions if their partner discov-
ered the ring while having sex (in nondisclosure situations)
[85, 97, 105]. Participants’ concerns revolved around their
partner getting angry, abusive, or being accused of infidel-
ity [103, 105]. Despite knowledge of a partner’s infidelity, a
few women reported being reluctant to use new biomedical
products, such as the ring, for fear of invoking mistrust from
their male partner [93] or introducing relationship conflict
[85, 105]. Their partner’s sexual pleasure was also of impor-
tance [49, 55, 83], with most women wanting a product that
would enhance sexual pleasure for their male partners, or at
minimum, would not interfere with sex [53].

Partners/relationships also influenced decision-making
regarding injectable and implantable PrEP use, as examined
in nine references on injections [12, 26, 49-51, 53, 55, 72,
78], four references on implants [49, 112, 118], and two ref-
erences on MAPs [116, 117]. The systemic application and
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discretion of an injection or implant was preferable within a
relationship where use of an HIV prevention product, such
as the ring, had not been disclosed or was disfavored [55].
In another study with female sex workers, the injection was
preferred over oral PrEP because it was easy to hide from
partners and clients [26]. In one study, women felt product
formulations administered at the clinic could avoid storage
at home and therefore reduce discovery by the partner [55].
The possibility of women’s use of the injection without
their partner’s knowledge was also mentioned by a few men,
acknowledging that this was an advantage for women whose
partners may not want them using the product [78]. Both the
injectable and implant were perceived not to interfere with
sex by male partners [12, 78].

Health Care Providers and Health Care Access

Attitudes from and interactions with health care provid-
ers were important in shaping acceptability and, in clini-
cal trials and demonstration studies, in facilitating adher-
ence. Health care provider influences and health care access
were addressed in 32 references [12, 23, 24, 30, 32-35, 38,
45, 47-49, 55, 56, 58, 61-63, 71, 72, 77-80, 85, 86, 103,
113, 116-118]. Key influences on acceptability centered
on treatment by clinic staff (trust, perceived stigma), clin-
ics and providers as trusted sources of information [35, 48,
56, 80, 113, 118], stigma tied to accessing HIV prevention
services, opportunities for provider-delivered prevention to
support discreet use [24, 32, 33, 35, 48, 58, 63, 77, 113],
and services access and delivery considerations. For exam-
ple, respectful and personable treatment at the clinic made it
easier for users to come back for visits for oral PrEP [35] and
promoted PrEP adherence [32, 63]. On the other hand, stig-
matizing and disrespectful staff was cited as a common bar-
rier to oral PrEP uptake and adherence [23, 24, 34, 58, 61].
Also, women preferred to get information about oral PrEP
from clinicians [56, 80] and would be more willing to initi-
ate PrEP if their providers recommended it [35]. Likewise,
in studies with vaginally-delivered products, participants
remarked that clinics served as important hubs for educa-
tion, notably for dispelling rumors [97, 108], for providing
counseling to support adherence [106] [72], and for increas-
ing product acceptability for partners [74, 75].

Health care providers cited barriers to providing HIV pre-
vention services, particularly for young people. For example,
a few reported being confronted by angry parents during
talks on oral PrEP because they perceived that it would
encourage teens to be sexually active, with a minority of
providers holding this belief themselves [30, 61]. Other
providers were hesitant to provide services because of the
stigma associated with providing HIV prevention to young
women as signaling approval of sexual freedom [12]. The
long distances to oral PrEP facilities, lack of money to pay
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for transport to the clinic, and challenges in getting to the
clinic during standard operating hours were additional health
care access barriers that affected uptake and continued use
of oral PrEP [38, 59, 60].

Both injectables and implants are administered by health
care providers in facilities, leading a few women to sug-
gest that clinic-administered product formulations would
improve adherence, reduce unintended misuse of products,
and reduce the need by end users to store or hide products at
home [49]. In one discrete choice experiment, young women
preferred using a product that was offered at a health clinic
over accessing it at a pharmacy [113]. However, another
study noted reluctance by women to use public facilities
because of protracted waiting times and perceptions that
staff are judgmental and condescending [24].

Furthermore, health care providers interviewed in both
the TRIO and Quatro studies noted that the demand for new
products could strain an already taxed health system by
increasing work burden on the limited staff [24] and present
supply chain challenges [12]. Providers also commented that
low-burden products were essential for successful introduc-
tion and uptake among end users [12, 24, 56, 116, 117].

Discussion

This systematic review examined biomedical HIV prevention
acceptability and preferences across several product classes
among women in sub-Saharan Africa, with the objective of
synthesizing evidence to inform novel biomedical options in
development. We identified a wealth of social and behavioral
literature investigating biomedical HIV prevention product
acceptability, preference, and use that ultimately underscores
the importance of PrEP method choice to address diverse
needs across end users and for women over their life course.
We found that each product evaluated, regardless of
delivery mechanism or duration of protection, was linked to
at least some reported barriers to uptake and effective use.
This highlights that end users must be provided with a range
of options and counseled to weigh the relative advantages
and disadvantages of each product to identify one that best
suits their circumstances and prevention needs. This aligns
with evidence from the contraception literature demonstrat-
ing that increased method choice improves population-level
use, reduces unwanted pregnancy, and improves alignment
with women’s reproductive needs [10]. Consequently, a criti-
cal charge for biomedical HIV prevention development is
to design products that address gaps in available options
while optimizing favorable product attributes to achieve high
acceptability that ultimately supports adoption and use.
Across product classes and delivery forms, most end
users expressed a preference for longer-acting products,
both for systemic and vaginally-delivered options, as the
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longer duration was often perceived to reduce barriers to
adherence, particularly when compared with taking a daily
oral tablet. This finding aligns with SSA-based studies that
have reported discontinuation and adherence challenges with
daily use of oral PrEP [120-122]. Longer-acting products
were also typically perceived to offer greater discretion,
which was paramount for some end users, especially women
with limited ability to negotiate product or condom use with
their partner(s). Relationship dynamics often interacted with
perceptions of product attributes to influence preference and
choice. Specifically, women valued products that limited
interference with sex and/or improved the overall sexual
experience. Long-acting injectables and implants were con-
sidered advantageous in these respects, although not as obvi-
ating these concerns uniformly across studies. Oral PrEP and
some shorter-acting vaginal products were also perceived to
have few negative effects on sexual pleasure.

Despite a general preference for longer-acting prod-
ucts, the research evidence underscores the smaller, albeit
important, segment of women who express keen interest in
short-acting and specifically on-demand products that offer
user control and flexibility. Notably, end users reported
some barriers to use of long-acting products, particularly
pain and concern over side effects related to injections and
implants. Short-acting and on-demand products were valued
by end users, especially women who worried about adher-
ence to a daily product or prolonged drug exposure with
systemic products, and women who could readily antici-
pate sexual frequency; for example, female sex workers or
women whose partners migrate for employment. On-demand
product options are also critical for individuals who do not
perceive themselves as needing consistent protection and
value an option that can be used only when needed, includ-
ing adolescent girls and young women whose risk percep-
tion is often dynamic related to partnerships and adoption
of other prevention behaviors [123, 124]. Evidence that high
(but imperfect) oral PrEP adherence confers high HIV pro-
tection for women [125] and increased attention to possible
on-demand regimens for oral PrEP offer additional promis-
ing directions that may better meet some women’s needs.

Across the multiple product classes synthesized, this
review highlights that introduction of novel delivery forms
requires strategies to build familiarity among potential end
users and with key influential groups, such as partners. Sev-
eral placebo clinical studies that evaluated preferences and
choice among products demonstrated that with increased
opportunity to use and gain experience with novel vagi-
nally- administered products, acceptability ratings for prod-
ucts increased over time [54, 86]. Likewise, data from the
MTN-034/REACH study with adolescent girls and young
women signals the opportunity to introduce a novel product
successfully, particularly with an initial trial period: two-
thirds of adolescent girls and young women chose to use

the dapivirine vaginal ring (an initially unfamiliar product)
for HIV prevention after using the ring and oral PrEP for
6 months each [126]. This highlights the importance of
experiential learning and a role for users to act as mentors
or product ambassadors for new users.

Integrating end-user research throughout key points in
the product development process allows for opportuni-
ties to refine counseling and instructional materials and
build understanding of barriers and facilitators that can be
addressed to inform introduction of novel products. Addi-
tionally, it provides preliminary evidence to shape the work
of differentiating users into groups that may ultimately
require different prevention technologies to meet their pre-
vention needs.

Study Limitations and Recommendations
for Future Research

This systematic review is limited by several important gaps
in the literature. First, although our adapted conceptual
model posited that acceptability and preferences would
lead to product choice, few studies included in this review
allowed for direct assessment of choice when offered mul-
tiple options. Multiple implementation studies in SSA are
currently introducing choice in biomedical prevention,
including the CATALYST study currently implemented in
five SSA countries [127]. These studies will offer impor-
tant opportunities to examine enacted preference based on
the opportunity to use and switch among multiple effective
HIV prevention options. Indeed, most studies reported on
acceptability of attributes of the products themselves, though
measures of acceptability — on their own — may not be strong
predictors of choice. For example, despite notable challenges
associated with the dosing regimen for oral PrEP, most refer-
ences still reported an overall positive affective attitude for
the product. Examining either of these constructs in isolation
could lead to a misinterpretation about participants’ future
use (e.g., not liking a daily pill does not preclude effective
use). It is important that future research includes multiple
measures of acceptability and preferences and examines
multilevel influences on acceptability, which we found were
less frequently assessed.

Although we aimed to conduct a comprehensive review,
we are limited in that our time bound may preclude the inclu-
sion of key findings generated from early vaginal micro-
bicide trials, which could provide insights for short-term
products currently in the pipeline. Nevertheless, our work
builds on previous studies such as the review by Woodsong
et al. (2015), which assessed values and preferences for trials
pre-2015 and highlighted many of the key attributes evalu-
ated here, including dosage, ease of use, and effectiveness.
Most of the evidence in this review comes from research
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conducted in South Africa, Zimbabwe, Uganda, and Kenya.
Most studies were conducted in urban or peri-urban areas
and acceptability was frequently assessed among women
enrolled in clinical trials, resulting in limited perspectives
from end users. Women who join clinical trials may do so
for numerous reasons, which may not always be related to
a desire to use HIV prevention. The generalizability of the
findings must consider the heterogeneity of women in the
SSA region. While some multisite studies reported differ-
ences in salient product attributes and preferences by geo-
graphic setting, few assessed differences by participant soci-
odemographic characteristics or were designed to examine
geographic differences. The documented acceptability dif-
ferences by geographic region and adherence differences by
age evident in oral PrEP implementation studies and rollout
highlight the importance of multisite and multi-country clin-
ical trials and research studies to inform future HIV preven-
tion products. Relatively few studies have been conducted
with providers and other community stakeholders, limiting
ability to characterize their views in a more rigorous and
substantive manner.

Conclusions

To improve access to and sustained use of biomedical HIV
prevention products among women at risk of HIV acquisi-
tion, it is broadly acknowledged that end users require access
to a range of options that can better meet their needs and
preferences. To that end, as product developers consider
novel products to introduce, it is crucial to evaluate if and
how different product classes meet the needs and lifestyle
choices of specific groups. For example, although there is
broad interest in long-acting options because they reduce
adherence-related burden, on-demand products continue to
be valued by certain groups.

Overall, uptake and use of biomedical HIV prevention
products will be driven by a combination of social influences
that interact with dimensions of acceptability and product
attributes. Cultural context and interpersonal relationships
can be strongly influential in how an end user weighs and
evaluates different product attributes. Engaging with part-
ners or developing couples’ interventions that support joint
decision-making, especially in sero-different couples, may
support sustained use across product classes. Future research
should further examine how access considerations, including
cost of products and provision via different service delivery
models, may influence end-user perceptions and decision-
making regarding product use.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10461-024-04529-2.
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