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Abstract

This systematic review and meta-analysis aims to compare the effects of couple-based prevention interventions against
individual-level interventions on HIV prevention in randomized controlled trials (RCTs), identify potential moderators, and
assess study quality. Eleven RCTs were included, comprising 3933 couples in the intervention group and 7125 individuals in
the individual control group, predominantly in heterosexual couples from the USA and Africa. Couple-based interventions
had a more significant effect in promoting condom use and HIV testing. Education levels of high school or above, residence
in low- and middle-income countries, and intervention design incorporating HIV counseling and testing were associated with
higher odds of condom use. The quality assessment analysis identified methodological and theoretical heterogeneity factors.
Evidence of couple-based HIV prevention RCTs among men who have sex with men, injecting drug users, sex workers, and
transgender women warrant further investigation. Recommendations are made to improve the quality and replicability of
future intervention studies.
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Resumen

Esta revista sistematica y metanalisis tiene por objeto comparar los efectos de las intervenciones de prevencion basadas
en pareja con las a nivel individual en la prevencién del VIH en ensayos controlados aleatorios (ECA), identificar posibles
moderadores y evaluar la calidad de los estudios. Se incluyeron once ECA, que comprendian 3.933 parejas en el grupo de
intervencién y 7.125 personas en el grupo de control individual, la mayoria de las cuales eran heterosexuales de EE.UU. y
de Africa. Las intervenciones basadas en pareja son mas eficaces para promover el uso de preservativos y pruebas del VIH.
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Los niveles de educacion secundaria o superior, los paises de ingresos bajos y medianos, y los disefios de intervencién que
incluyen pruebas y asesoramiento sobre el VIH se relacionan con mas uso de preservativos. El analisis de evaluacion de la
calidad ha identificado factores de heterogeneidad metodoldgica y tedrica. Las pruebas de ECA basadas en pareja para la
prevencion del VIH en hombres que tienen sexo con hombres, consumidores de drogas inyectables, trabajadoras sexuales
y mujeres transgénero necesitan mas investigaciéon. Se hacen recomendaciones para mejorar la calidad y replicabilidad de

futuros estudios de intervencion.

Palabras clave Intervencion basada en pareja - VIH - metanalisis - prevencion - ensayos controlados aleatorios (ECA)

Introduction

Sexual transmission of HIV between two sexually intimate
partners remains the primary cause of the HIV epidemic in
many parts of the world [1]. In this specific micro-social
situation, dissonance between partners emerges in the liaison
of interaction and interdependence [2]. This creates a varie-
gated picture of the sexual risks driving HIV transmission
among couples [3]. Partner bonds may be resilient through
shared resources and coping efforts conducive to one or both
individuals’ improved health outcomes [4]. However, the
intimate bond between couples can complicate efforts to
sustain HIV transmission prevention methods. A good illus-
tration is HIV prevention between serodiscordant partners
in which one partner has positive HIV status; even though
HIV transmission is a persistent health threat to serodis-
cordant couples, they may not use condoms consistently [5]
because condom use delegitimizes the trust and intimacy of
a romantic relationship [6]. In such situations where indi-
vidual resources are overwhelmed, partners can prevent HIV
transmission while promoting trust and intimacy by calling
on shared resources and efforts, including sexual negotiation
[7-9], virus load suppression for the HIV positive partner
(i.e., the outlook of “undetectable equals untransmittable”
status; i.e., U=U) [8, 10, 11], as well as HIV counseling and
testing [12], and access to pre-exposure prophylaxis (PrEP)
[13] for the HIV-negative partner.

The past two decades have witnessed growing advance-
ment in couple-based HIV prevention programs. Recent
empirical evidence supports the credibility of couple-based
interventions, particularly when compared to individual-
level interventions with large base sizes. A recent meta-
analysis suggested that couple-based interventions are more
effective than individual-level interventions in promoting
HIV-protective behaviors to prevent HIV transmission and
infection [14]. Dyadic perspectives may increase couples’
sense of shared responsibility for HIV and sexually trans-
mitted infections (STI) prevention, motivating them to work
together to stay healthy and reinforcing intimate partner
bonding by treating two partners as an intervention unit.
This approach is advantageous in offering preventive inter-
ventions for HIV and other STI because it delivers practical
skills in communication and negotiation for safer sex.

Parallel to this, the development of HIV-prevention ran-
domized controlled trials (RCTs) in key populations (i.e.,
injecting drug users, sex workers, gay men and other men
who have sex with men [MSM], and transgender popula-
tions) and their sexual partners has become an overarching
public health issue. One important observation is that in
recent years, more than 60% of new adult HIV cases world-
wide occurred in key populations [1]. However, because they
face persistent health inequities, these populations have no,
or very limited, access to HIV-related health resources [1].
It therefore becomes important that intervention programs
not only help to mobilize resources or encourage the use of
shared resources amongst key populations, but also ascertain
the socioenvironmental factors that may inhibit these popu-
lations from implementing them. Another important point
is that, with RCTs as the gold standard of evidence for inter-
vention studies in the twenty-first century [15], using RCTs
to evaluate the intervention effects of improving the health
and well-being of key populations in the face of widespread
global health inequities is now one of many pressing public
health concerns [16].

To date, five systematic reviews and meta-analyses of
HIV couple-based intervention and prevention studies have
been published, which primarily provide qualitative and
quantitative assessments of key intervention elements and
study outcomes [14, 16—18]. However, there are two signifi-
cant issues of heterogeneity limiting these studies: issues in
the methodological design of empirical intervention studies
and quality assessments of the meta-studies.

First, the scarcity of couple-based HIV prevention
interventions has led to notable heterogeneity in study
designs and outcomes in these five systematic reviews
and meta-analyses. Although one of the five system-
atic reviews and meta-analyses compares couple-based
and individual-level interventions [14], it achieves this
only by mixing controlled trials and prospective cohort
designs, thereby obfuscating the underlying intervention
effects due to considerable selection bias in study design.
However, RCTs may counter the heterogeneity seen in
previous systematic reviews and meta-analyses more
effectively by controlling self-selection and self-reporting
bias in study design. Therefore, a meta-analysis of RCTs
involving couple-based HIV prevention interventions will
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help clarify the effects of couple-based interventions over
individual-level interventions.

Furthermore, methodological heterogeneity in HIV
prevention intervention research may also be perceived
on a theoretical level. Couple-based research frequently
relies on individual-level theories as design and interpre-
tation frameworks [16], potentially diminishing signifi-
cant moderators and health outcomes of dyadic interac-
tions and decision-making. Therefore, the development
of dyad-level theories may more accurately explain
inter- and intrapersonal interaction as well as the influ-
ence of health behaviors in couples [3, 19] by considering
both partners’ emotions, cognition, and behaviors. These
dyadic models may provide a more robust theoretical
underpinning for research and intervention in addressing
the needs of an intimate-partner relationship [20].

Second, there is distinct heterogeneity in the quality
assessments used to substantiate each study’s internal
validity among these five meta-studies. Only Jiwatram-
Negron and El-Bassel’s study [16] used an adapted
assessment tool to provide quality assessment. A scarcity
of accredited quality assessment guidelines may contrib-
ute to the lack of quality assessments conducted in the
additional four studies. The Template for Intervention
Description and Replication (TIDieR) guide published in
2014 clarifies intervention reporting to ensure the quality
and replicability of intervention studies [21]. However,
the five meta-studies above were conducted before the
release of the TIDieR guide, potentially contributing to
their lack of rigorous and uniform quality assessment.
Thus, the present study facilitates the development of
future intervention studies of couple-based HIV pre-
vention by implementing a more comprehensive quality
assessment framework through the integration of meth-
odological and reporting quality assessments.

Considering the heterogeneity within the design, out-
come, and quality assessment variables of previous meta-
studies, this systematic review and meta-analysis aims
to (a) estimate the relative magnitude of couple-based
interventions over individual-level interventions’ effects
on HIV preventive behaviors of sexual-risk reduction
through direct comparison of RCTs; (b) identify potential
moderators, particularly intervention- and relationship-
specific factors of the intervention effect; and (c) assess
the methodological and reporting quality of the interven-
tion. This paper expands on existing systematic reviews
and meta-analyses, integrating more recent literature with
more robust methodological support and making sugges-
tions for quality assessment.
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Methods
Protocol Registration

This systematic review and meta-analysis was registered
in the PROSPERO database (CRD42020222819, https://
www.crd.york.ac.uk/PROSPERO/). We conducted and
reported our systematic review and meta-analysis accord-
ing to Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA, [22]; Table A in Online
Attachment).

Searching Strategy

The first two authors (RF & JH) independently searched five
electronic databases (Web of Science, PubMed/Medline,
PsycInfo, CINAHL, and clinicaltrials.gov). The keywords
combined participant (Couple OR dyad OR partner OR mar-
ried), intervention-related terms (training OR intervention
OR prevention), and disease-related terms (HIV OR AIDS)
(See detailed search strings in Table B in Online Attach-
ment). We also searched the reference lists of the published
systematic review and original articles. All searches were
limited to English peer-reviewed journal articles.

Study Eligibility

Studies were eligible if they met the following criteria:
(1) used RCT study design; (2) evaluated a couple-based
preventive intervention compared to an individual-level
control, including biobehavioral components (i.e., skills-
building, HIV voluntary testing and counseling and antiret-
roviral therapy [ART] adherence) as previously categorized
by Jiwatram-Negrén and El-Bassel [16]; (3) conducted in
same-sex or heterosexual couples; and (4) measured pre-
and post-intervention changes in at least one HIV-preventive
behavior. Studies were excluded if they were: (1) a theoreti-
cal article or research protocol or (2) not peer-reviewed (i.e.,
an unpublished thesis, dissertation, or book chapter).

Two authors (RF & JH) independently screened the
results based on titles, abstracts, and full texts. RF & JH held
three discussion meetings with the corresponding author
(NXY) to resolve any discrepancies during the screening
phase. The full texts were excluded if they (1) lacked RCT
design, (2) lacked a couple-based or couple-focused inter-
vention or control group, (3) lacked couple vs. individual
comparison, (4) used the same dataset published in a previ-
ous paper, (5) used a secondary analysis, (6) provided only
baseline data, (7) randomized only HIV-negative partners,
(8) described study outcomes that were not related to sexual-
risk reduction or HIV/AIDS, or (9) invited study participants
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Fig.1 The flow chart of the included studies

who were not in a sexual relationship (Table C in Online
Attachment). The selection process is shown in Fig. 1.

Data Coding and Extraction

The outcomes of interest are HIV-preventive behaviors,
including condom use (defined as consistent condom use or
no condomless sex), HIV testing, STI reduction, and ART
adherence. ART adherence can be measured by either a self-
report scale or blood-based tests.

We (RF & JH) coded the adjusted odds ratios (aOR) with
95% confidential interval, means and standard deviations
(SD) in each arm before and after interventions, and mean
changes with variance in each arm or other data format used
to calculate odds ratio.

=
-§ Records identified through database Additional records identified
3 searching through other sources
= (n=2,009) (n=47)
g
=
__J 4
PR Records after duplicates removed
(n=1,163)
of
4=
g
2 A 4
% Records screened | Records excluded
(n=1,163) d (n=1,070)
" Full-text articles excluded, with
Full-text articles assessed reasons
4= for eligibility (n=282)
3 (n=93) 1) Notan RCT design (n=13),
@ 2) No intervention or control
= group is couple-based or
A 4 couple-focused (n=28),
- Studies included in 3) No couple vs. individual
qualitative synthesis comparison (n=14), )
— (n=11) 4) Use the same dataset published
in previous paper (n=6),
5) Secondary analysis (n=2)
5 v 6) Provide baseline data only
= . . (n=1)
e Studies included in 7) Only HIV-negative partners are
= quantitative sythesns randomized (n=1),
(meta-analysis) 8) Study outcomes are not related
- (n=11) to drug- or sexual-risk reduction
(n=7) or HIV/AIDS (n=1),
9) Study participants are not in a
sexual relationship (n=9)

We (RF & JH) also used a Shimo spreadsheet (https://
shimo.im/desktop) to extract participant-related informa-
tion (i.e., age, education attainment, sex distribution, type
of couple, and relationship status), intervention-related
data (i.e., sessions, frequency, total hours, intervention
content, the format of control, and type of control), and
implementation-related characteristic (i.e., fidelity and
tailoring).

Specifically, we coded the type of couple into same-
sex, heterosexual, and mixed. Relationship status is opera-
tionalized as the median or mean years of partnership or
percentage of participants who regarded themselves as in
a relationship.
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Statistical Analysis

First, a random-effects model was conducted using the
odds ratio (OR) to estimate the comparative effect of the
couple-based intervention on HIV preventive behavior. An
OR higher than 1 indicated greater odds of condom use in
the couple-based intervention than in the individual-level
control. Forest plots illustrate the effect sizes for individual
and pooled studies.

Second, we used Cochrane Q tests and I? to assess the
significance and proportion of the between-study heteroge-
neity [23]. Regarding publication bias, we utilized Egger’s
intercept test to assess the asymmetry of the funnel plot [24].

Third, subgroup analysis and meta-regression were used
to evaluate the source of heterogeneity if more than 10
comparisons were analyzed in any outcomes. In addition
to a continuous variable of age, moderators of categorical
variables included the education level (high school or above
vs. below high school), intervention component (skills-
building vs. HIV testing and counseling), type of couple
(i.e., heterosexual, same-sex, or mixed), study quality (high
vs. low; we compared studies with high bias against those
with low bias to check the robustness of our findings [25]),
total sessions (< 6 sessions vs. > 6 sessions), tailoring (no or
unclear vs. yes), fidelity (no or unclear vs. yes), HIV status
(serodiscordant couple vs. negative or unknown), and coun-
try (high-income vs. low- and middle-income). Because the
studies have relatively small sample sizes and/or are few,
a p value of 0.1 was used, as suggested by the Cochrane
handbook [26], to detect the significance of heterogeneity
and subgroup analyses. Additionally, subgroup analysis was
conducted after we found 10 or more comparisons of out-
comes of interest [26].

All analyses were conducted in Comprehensive Meta-
analysis Version 3 (CMA 3.0).

Study Quality

Referring to previous meta-analyses concerning the effect
of psychological interventions [25, 27], we used a modi-
fied Physiotherapy Evidence Database (PEDro) scale to
evaluate the study quality, including participant eligibility,
randomization, the comparable baseline in key outcomes,
concealment, retention rate (> 85%) intention-to-treat (ITT),
blindness to participants, between-group comparisons, and
point estimates with variance [32]. Studies were regarded as
high-quality if they scored 7 or higher (maximum score=9).
The first two authors independently checked the study qual-
ity point-to-point (Table D in Online Attachment). We also
used a modified template for intervention description and
replication (TIDieR) checklist to label whether the research-
ers have reported their intervention properly, which is crucial
for study replication [21].

@ Springer

Results
Characteristics of Included Studies

Altogether, 11 eligible RCTs [28-38] were included in this
meta-analysis (Table 1), comprising 3933 couples in the
intervention group and 7125 individuals in the individual-
level control, with heterosexual couples in the USA and
Africa predominating. The mean participant age ranged
from 18 to 45. Heterosexual couples were recruited exclu-
sively in 10 out of 11 RCT studies, of which only one study
covered injecting drug users and their sexual partners. Apart
from this, only one of the 11 studies recruited male couples
[38]. Three studies recruited serodiscordant couples [31, 35,
38] whereas others recruited seroconcordant HIV-negative
or couples with unknown HIV status. The education level
varied across studies, and the female proportion ranged from
0 to 72.8%. Six studies defined a couple by the length of
the relationship (i.e., a minimum of being together for six
months [28, 30-33, 35]). Only three of the included RCTs
reported significant effects on HIV-preventive behaviors [29,
31, 36].

Comparing Couple-Based Versus Individual-Based
Intervention on HIV-Preventive Behaviors

Condom Use

Eleven comparisons reported condom use during anal or
vaginal sex acts. The composite effect size for the change
of condom use between the two groups was 1.431 (95%
CI 1.133-1.808, p=0.003, random-effects model, Fig. 2,
Panel A). No significant heterogeneity was detected across
comparisons [Q(10)=17.625, p=0.062, »=43.261%]. No
significant asymmetry was detected from the funnel plot
(Intercept=—0.277, p=0.742).

HIV Testing

Three comparisons reported HIV testing rates between
the two groups. The composite effect size for the change
in HIV testing between the two groups was 1.308 (95% CI
1.061-1.612, p=0.012, Fig. 2, Panel B). No significant het-
erogeneity was detected across comparisons [Q(2)=1.538,
p=0.464, ’=0]. No significant asymmetry was detected
from the funnel plot (Intercept=24.183, p=0.120).

STl Reduction and ART Adherence

Two comparisons reported STI rates between the two groups.
The composite effect size for the change of STI between
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the two groups was 1.638 (95% CI 0.509-5.270, p=0.408;
Fig. 2, Panel C). A significant heterogeneity was detected
across comparisons [Q(1)=3.318, p=0.069, I’ =69.86].
Only one study reported ART adherence between two
groups with a non-significant effect size (OR 1.230, 95% CI
0.729-2.076, p=0.438; Fig. 2, Panel D).

Moderating Effects

27.26% married or cohabiting

Relationship status
Mean = 14 months

Participants with an education level of high school or
above showed a higher odds of condom use [Q(1)=4.401,
p=0.036], compared to those had received less than a high
school education. Compared to skills-building, interventions
incorporating an HIV counseling and testing component
were more effective in improving condom use [Q(1) =3.275,
p=0.070]. Improvements in condom use were higher in
low- and middle-income countries (LMICs) compared to
studies conducted in high-income countries [Q(1)=3.679,
p=0.054].

Other moderators—such as age, type of couple, HIV sta-
tus, study quality, intervention sessions, tailoring, and fidel-
ity—were not significantly associated with the intervention
effect of condom use (Table 2). The number of trials was not
sufficient to conduct a moderating analysis for the outcomes
of HIV testing, STI reduction and ART adherence.

Relationship characteristics
minority couple

Heterosexual couple
HIV-serodiscordant sex

Female proportion Type of couple

50%

Methodological and Reporting Quality

Online Table D summarizes the methodological quality of
the included studies. All the included studies provided clear
information on their eligibility criteria, randomization, simi-
lar baseline, and utilized appropriate statistical analysis for
between-group comparisons [28—38]. However, six of the 11
studies lacked concealed allocation [28, 32-35, 37], seven
studies did not blind the assessors [28-30, 32-34, 37], three
studies did not analyze their data following ITT strategies
[33, 37, 38], one study failed to obtain data from more than
85% of the participants initially allocated to both groups
[38], and one study did not report the point estimate and its
variance [28].

Table 3 summarizes the reporting quality of the included
studies. Only one study reported the intervention as per the
TIDieR checklist [36]. Seven out of 11 studies articulated
their research aims using theoretical frameworks—social
cognitive theory and combined ecological theory being the
most frequently adopted [30-35, 37]. All studies except
one did not report the provider(s) (e.g., trained counselor
or facilitator) of the intervention [37]. Three studies were
conducted in LMICs [28, 36, 37], seven in one high-income
country (i.e., the USA [30-35, 38]), and one comprising data
from three countries [29].

Different from Jiwatram-Negréon and El-Bassel’s
categorization of couple-based HIV prevention and

Education level
> High school
> high school

25.275 years

18-29 years

Age
Mean

CoOp) women-intervened-

only comparison
38 couples in CHCT and 88

and 84 individuals in the

(Couples Health CoOp)
WHC (Women's Health

individuals in THCT

Participant characteristics
98 couples in the CHC

No. of participants

Speizer et al. (2018) [37]
Sullivan et al. (2014) [38]

Table 1 (continued)

Study name
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Study name Statistics for each study Odds ratio and 95% ClI Relative
weight
Odds Lower Upper
Panel A: Protective sex ratio limit limit Z-Valuep-Value
Becker et al., 2010 6.000 0.77146.667 1.712 0.087 1.02
Coates et |., 2000 1.750 1.396 2.194 4.853 0.000 n 18.52
El-Bassel et al., 2003 1.370 0.611 3.073 0.764 0.445 -1 5.30
El-Bassel et al., 2010 1.750 1.213 2.525 2.990 0.003 - 13.76
El-Bassel et al., 2011 0.760 0.442 1.306 -0.993 0.321 —:t_ 9.25
Jones et al., 2013 1.140 0.634 2.051 0.437 0.662 8.35
Sullivan et al., 2014 1.000 0.140 7.121 0.000 1.000 1.11
Sharma et al., 2020_women  1.624 0.814 3.240 1.375 0.169 T 6.70
Sharma et al., 2020_men 3.378 1.461 7.808 2.847 0.004 —— 5.01
Speizer et al., 2018 1.214 0.645 2.285 0.602 0.547 7.58
McMahon et al., 2013 1.046 0.652 1.680 0.188 0.851 12.60
1431 1.113 1.806 3.010 0.003 L 10.80
0.01 0.1 1 10 100
Panel B: HIV test
Becker et al., 2010 1.590 1.090 2.320 2406 0.016 '.' 30.63
Sharma et al., 2020_women  1.164 0.816 1.661 0.840 0.401 34.66
Sharma et al., 2020_men 1.236 0.867 1.762 1.170 0.242 34.71
1.308 1.061 1.612 2515 0.012 ’
0.01 0.1 1 10 100
Panel C: STI reduction
El-Bassel et al., 2010 1.020 0.641 1.623 0.084 0.933 61.33
El-Bassel et al., 2011 3.470 1.01111.906 1.978 0.048 r 38.67
1.638 0.509 5.270 0.827 0.408
0.01 0.1 1 10 100
Panel D: ART adherence
Remien et al., 2005 1.230 0.729 2.076 0.775 0.438 100.00
1.230 0.729 2.076 0.775 0.438
0.01 0.1 1 10 100

Individual-level intervention Couple-based intervention

Fig.2 The forest plot for HIV preventive behaviors. Panel A: The pooled effect size for condom use. Panel B: The pooled effect sizefor HIV

testing. Panel C: The pooled effect size for STI reduction. Panel D: The pooled effect size for ARTadherence

intervention biobehavioral studies [16], we identified two
main HIV prevention intervention components: couple-
based skills-building and couple-based HIV counseling
and testing (CHCT). The couple-based skill-building
component incorporated relationship-enhancing, risk-
reduction, joint decision-making, and collaborative
problem-solving skills, which also integrated with ART
adherence education in one RCT study [35]. The CHCT
component provided a single-session 30—60 min coun-
seling and testing service based on couples’ gender roles,
sexual orientation, sexual or drug use history, and risk
assessment, or ethnicity. For instance, the CHCT com-
ponent for male couples discussed HIV risks and how
they wish to approach HIV prevention and skills-building
around sexual agreements in the future [38]. From the
individual-based control arms, we also differentiated two
components: individual-based health education that pro-
motes participants’ overall health or provides HIV/STD
information, and individual-based usual care that covers

standard clinical care providing ART medication adher-
ence or standard HIV counseling and testing.

The intervention ranged from one to 14 sessions, apart
from three interventions that offered a one-off CHCT session
[28, 29, 38]. Six interventions were conducted with one ses-
sion per week [30-34, 36]. Six studies tailored interventions
to the couple’s dyadic risk features, findings from previous
couple-based interventions, and characteristics of the key
populations [29, 31, 32, 34, 37, 38]. However, modifications
of intervention content or implementation procedure were
not reported in any of the 11 studies. In addition, seven stud-
ies adopted strategies (e.g., fidelity check by on-site supervi-
sor) to maintain or improve fidelity [30-36].

Discussion
This meta-analysis is the first to synthesize existing RCTs,

and it finds that couple-based interventions are more effi-
cacious in promoting condom use and HIV testing (i.e.,

@ Springer
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Table 2 Subgroup and

; Moderators Number of OR or coefficient ~ 95% CI 0 )4
meta—regresswn results for comparisons
comparison of condom use
between couple-based and Age -0.010 -0.040t00.020  0.570  0.450
individual-based interventions Education level 4401 0.036
Below high school 5 1.242 0.981 to 1.571
High school or above 6 1.716 1.419 to 2.075
Intervention component 11 3275  0.070
Skills-building 8 1.339 1.100 to 1.631
HIV testing and counseling 3 1.763 1.410 to 2.204
Type of Couple 11 0.171  0.680
Heterosexual 10 1.514 1.306 to 1.750
Same-sex or mixed 1 1.000 0.140 to 7.121
Study quality 11 0974 0.324
Low 4 1.245 0.825 to 1.879
High 7 1.554 1.327 to 1.821
Total sessions 11 1.027  0.311
<6 sessions 5 1.617 1.327t0 1.972
> 6 sessions 6 1.387 1.111 to 1.731
Tailoring 11 0.249  0.681
No or unclear 5 1.637 1.154 t0 2.323
Yes 6 1.484 1.261 to 1.747
Fidelity 11 2.189  0.139
No or unclear 4 1.692 1.371 to 2.088
Yes 7 1.353 1.100 to 1.665
Country 3.697  0.054
High-income 1.239 0.991 to 1.550
Low- and middle-income 5 1.761 1.446 to 2.144

Bold values are statistically significant (p < 0.1)

biobehavioral prevention) than individual-level interven-
tions. As moderators for intervention effect, participants
with higher education levels, couple-based interventions
utilizing HIV testing and counseling strategies, and inter-
ventions conducted in low-income countries showed more
significant improvement in condom use. This suggests that,
despite the potential to reduce sexual risks and enhance HIV
testing, many couple-based HIV prevention interventions
conducted worldwide remain inadequate. Therefore, the fol-
lowing discussion also highlights significant methodological
constraints of RCTs that are critical for facilitating advance-
ments in couple-based HIV prevention interventions.

Relative Effect of Couple-Based Interventions
on HIV-Preventive Behaviors

This systematic review suggests that couple-based interven-
tions have a stronger effect than individual-level interven-
tions to boost condom use and encourage HIV testing among
couples in RCTs. One possibility is that behavioral coopera-
tion may help couples establish common goals in initiating

@ Springer

healthy behaviors and developing a partnership based on
joint decision-making and collective action toward reducing
HIV transmission risks [13]. When both partners participate
in couple-based interventions, they decrease discrepant per-
ceptions of HIV transmission risks and increase their health
literacy regarding HIV [39].

Another possible consideration is that enhanced commu-
nicative skills may enable couples to discuss complex or pri-
vate sexual issues more openly. However, such inter-couple
discussions are hard to implement without proper guidance
[37, 40]. Couple-based intervention offers a promising plat-
form to promote “open” discussions with a trained counselor
or psychologist to help discuss sexual issues in a safe and
constructive environment [41].

Communication-based intervention techniques may help
couples to acknowledge sexual consent and shift their nor-
mative perceptions of their sexual relationships [42], thereby
enhancing their dyadic resilience and relationship health as a
whole [4]. In particular, interventions emphasizing a healthy
sexuality, a healthy couple relationship, power-balancing,
negotiating power, and joint decision-making may provide
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opportunities for cultivating open discussions. One example
is that CHCT service offers a room for couples to learn about
HIV risk for individuals and couples, to find out couples’
HIV status, and form a collaborative HIV prevention plan
with help from a counselor who can facilitate couple dis-
cussion to reduce fears and possible negative consequences
before and after disclosure [43, 44].

Moderators of Intervention Effect in Promoting
Condom Use

We identified three moderators of the intervention effect
in promoting condom use: (1) intervention design incor-
porating HIV counseling and testing, (2) low- and middle-
income countries, and (3) high school or above education
level. First, HIV counseling and testing showed a stronger
intervention effect than skills-building in promoting con-
dom use. Although we did not conduct subgroup analyses
on HIV testing due to limited comparisons, one 2020 RCT
study found that the skills-building component of a couple-
based intervention resulted in comparable effects on both
condom use and HIV testing [36]. It is worth noting that
interventions containing a skills-building strategy showed
smaller, but significant, effects on condom use. Therefore,
an additional question merits further examination: Will a
combined-component couple-based intervention (i.e., CHCT
plus skills-building) outperform a single-component couple-
based intervention (i.e., CHCT or skills-building alone) in
promoting more significant and longer-lasting effects on
HIV-preventive behaviors? Some individual-level multi-
component interventions may shed light on the answer to
this question [45, 46]. For example, an RCT study dem-
onstrated that MSM exposed to combined behavioral (e.g.,
interpersonal communication) and biomedical (e.g., HIV
testing and counseling) components were more likely to use
condoms during anal sex compared to those in the single-
component group [45].

Second, adapting intervention material to participants’
education levels may increase the effectiveness of HIV
transmission prevention interventions. As previously men-
tioned, participants with a high school education or above
were more likely to use condoms than those with a lower
education level. Intervention research that incorporates a
skills-building component and typically takes several hours
of training [31, 32, 47] may be too pedantically saturated to
benefit participants with lower education levels. Therefore,
we recommend a simplified version of the implementation
protocols for participants with lower education levels that
highlight the practical features of HIV transmission preven-
tion and use layman’s language in combination with sugges-
tions to practice behavioral and habitual changes at home.

Third, couple-based HIV prevention interventions may be
more beneficial to reducing sexual risks when implemented

in areas where resources are more constrained, such as in
LMICs. Evidence from prior research supports our findings
that CHCT has been recognized as one of the most cost-
effective intervention strategies in resource-constrained set-
tings and is particularly strong in HIV-serodiscordant cou-
ples [43]. This may be explained by the mobilizing of shared
resources within a couple that were previously rarely con-
sidered, including the awareness of the importance of sex-
ual negotiation, and supporting once-scarce environmental
resources such as the space for an open and private conver-
sation with a trained counselor for CHCT and/or access to
PrEP [12, 13]. Although the evidence for cost-effectiveness
analyses of skill-building intervention components remains
to be clarified, future public health intervention strategies
need to be weighted more toward resource-constrained
areas with the objective to more effectively reduce HIV risk
among couples.

Methodological and Theoretical Barriers
and Recommendations

Several methodological and theoretical barriers must be
highlighted because they risk impacting the advancement of
couple-based HIV prevention interventions. First, although
study quality did not appear to moderate the intervention
effect in RCTs, seven of the 11 studies (63.6%) failed to
conceal allocation or blind the assessor. Consequently, a
low-quality or inadequately designed study may still distort
the verifiability of the study’s effects because of these two
issues. We suggest that the allocation of quality assessment
measures be executed by off-site third parties or by using
sequentially numbered, sealed, opaque envelopes to estab-
lish better methodological and reporting quality.

Moreover, because eight of the 11 studies (72.7%) were
published before 2014, only one study reported its interven-
tion following the TIDieR checklist for better reporting and
replication [36]. By utilizing TIDieR, we found that six out
of 11 studies reported tailoring the intervention content to
the study participants, mainly in risk-assessment and risk-
reduction plans that seldom consider embedded sociocul-
tural contexts.

Regrettably, most (six out of seven) of the reviewed cou-
ple-based HIV preventive intervention RCTs reported using
theoretical frameworks were guided by individual-based the-
ories focusing on behavioral changes at the individual level,
such as social cognitive theory and combined ecological
theory, rather than dyadic-level theories [31, 34]. As aresult,
many aspects involving dyads, interactions, and relationships
were frequently overlooked in the theoretical models applied
in the interventions [33, 35]. These irregularities in quality
assessment signify that two improvements are needed for
better reporting and replication across intervention studies,
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namely sociocultural sensitivity and theoretical context of
relationship dynamics.

We first recommend that interventions adapt a more
socioculturally sensitive approach by considering both
partners’ cumulative education levels in coordination with
other demographic characteristics of the local target popula-
tions, such as income level and sexual orientation. Although
heterosexual couples are disproportionately represented in
these 11 interventions, the target participants were often
subgroups of populations impacted by low income, poor
housing (including homelessness), or domestic violence
[32, 33]. Moreover, only a few past and ongoing studies
focus on partner concurrency [18] and male couples [38,
48], and even fewer on drug users and their sexual partners
[32, 33] or transgender women and their sexual partners [49,
50]. The scarcity of couple-based RCTs in key populations
has become a pressing research concern given the central
role that HIV prevention plays in these key populations’
partnerships. Although researchers need to design interven-
tion protocols with clear linkages to outcome variables, it
is also critical to incorporate participants’ backgrounds and
interpersonal relationships within intervention strategies
and customize protocols to meet couple-based participants’
specific needs.

We also suggest that interventions may benefit from more
thoroughly considering relationship dynamics in a broader
theoretical context. One way to do this is to identify appro-
priate outcome measures based on the couple’s interde-
pendence within dyadic coping perspectives [4]. To date,
intervention studies have mainly used outcome measures and
statistical methods to indicate individual-level behavioral
change. Although researchers have made enormous efforts
to design and implement core behavioral intervention com-
ponents (e.g., skills-building for couples), none of the stud-
ies included in this review evaluated the dyadic outcomes,
such as relationship quality [51] and sexual agreement [52]
between partners. However, it is reassuring to note that in
a recent dyadic intervention for improvement of HIV care
engagement among HIV-serodiscordant male couples, Ste-
phenson and colleagues (2017) [53] adopted a framework
grounded in Couple’s Interdependence Theory [19] and
selected dyadic measures of behavioral change within the
couple.

Another method is to explore theories that integrate rela-
tionship dynamics and HIV prevention. There is a large
gap between theories construing the relationship dynam-
ics that may influence the transformation of motivation and
health behavior, especially among same-sex couples in an
HIV-serodiscordant relationship. A recent qualitative study
revealed how “viral load agreements” facilitate the practice
of different strategies in undetectable viral load for preven-
tion among gay male couples [8], shedding new light on
the development of theoretical constructs. Future RCTs may

@ Springer

integrate renewed dyadic constructs into their interventions
[54] following dyadic theoretical models such as the sys-
temic transactional model [55] and the dyadic health model
[56]. Researchers may also consider the relational dynamic
characteristics of other key populations when tailoring
interventions for the specific groups, such as interpersonal
dynamics-based detoxification of injecting drug users [57],
gender roles of transgender women [49], and intimate part-
ner violence experienced by female sex workers [58].

Limitations

There are some limitations to this study. First, a relatively
small number of RCTs are available, limiting the statisti-
cal power for subgroup meta-analysis and meta-regression.
Second, because all 11 studies were conducted in the USA
and Africa, the conclusions drawn in this study may not be
generalizable to, or adequately representative of, other world
regions. Third, given that most studies have been exclusively
targeted at heterosexual couples, there is an urgent need for
more robust bodies of evidence on the effect of interven-
tion studies on more diverse populations. In the future, with
more original RCTs assessing intervention effects among
key populations from more global perspectives, an updated
meta-analysis would provide more evidence of the sustain-
able impact of couple-based interventions.

Conclusions

In this systematic review and meta-analysis, couple-based
interventions are more efficacious than individual-level
interventions in biobehavioral HIV prevention. The inter-
vention effect of couple-based HIV prevention RCTs will
be improved by considering sociocultural sensitivities and
theoretical contexts in relationship dynamics. Finally, cou-
ple-based HIV prevention RCTs are still in their infancy,
and studies among key populations (i.e., MSM, injecting
drug users, sex workers, and transgender women) warrant
further investigation.
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