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ABSTRACT

Objective: To examine the prevalence of viral suppression and risk factors for unsuppressed
viral load among pregnant and breastfeeding women living with HIV (WLH).

Design: Pooled analysis among pregnant and breastfeeding WLH from Population-Based
HIV Impact Assessment (PHIA) cross-sectional surveys from 10 sub-Saharan African
countries.

Methods: Questionnaires included sociodemographic, relationship-related, and HIV-related
items, while blood tests examined HIV serostatus and viral load (data collected 2015-2018).
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The weighted prevalence of viral suppression was calculated. Logistic regression was used to
examine risk factors for unsuppressed viral load (>1000 copies/mL).

Results: Of 1685 pregnant or breastfeeding WLH with viral load results, 63.8% (95%
CIL:60.8-66.7%) were virally suppressed at the study visit. Among all included women,
adolescence (aOR: 4.85, 95% CI:2.58-9.14, p<0.001) and non-disclosure of HIV status to
partner (aOR: 1.48, 95% CI:1.02-2.14, p=0.04) were associated with unsuppressed viral load.
Among only partnered women, adolescence (aOR: 7.95, 95% CI:3.32-19.06, p<0.001), and
lack of paid employment (aOR: 0.67, 95% CI1:0.47-0.94, p=0.02) were associated with
unsuppressed viral load. Examining only women on ART, non-disclosure of HIV status to
partner (aOR: 1.85, 95% CI:1.19-2.88, p=0.006) was associated with unsuppressed viral load.

Conclusion: Viral suppression among pregnant and breastfeeding WLH in sub-Saharan
Africa remains suboptimal. Relationship dynamics around non-disclesure of HIV-positive
status to partners was an important risk factor for unsuppressed viral load. Improving HIV
care via sensitive discussions around partner dynamics in pregnant and breastfeeding women
could improve maternal HIV outcomes and prevention of mother-to-child transmission of
HIV (PMTCT).

KEYWORDS: HIV; Viral load; Sustained Virolegic Response; Infectious Disease
Transmission, Vertical; Maternal Health; Pregnancy; Breastfeeding

INTRODUCTION

Mother-to-child transmission(MTCT) rates of HIV range from 15-45% globally without
intervention [ 1] but, with sustained antiretroviral therapy (ART) adherence and resulting viral
load suppression, MTCT ¢an virtually be eliminated [1-3]. Option B+, a policy providing
lifelong ART for all pregnant and breastfeeding women living with HIV (WLH), was
recommended by the World Health Organization (WHO) in 2013 [4]. However, despite
tremendous progress in the prevention of MTCT (PMTCT) of HIV in sub-Saharan Africa,
women still face challenges in ART uptake, ART adherence, and achieving viral suppression

[5].

Existing estimates of ART uptake, retention in HIV care, ART adherence, and viral
suppression among pregnant and postpartum women in sub-Saharan Africa are suboptimal.
The Joint United Nations Programme on HIV/AIDS (UNAIDS) estimates 95% of pregnant
women from Eastern and Southern Africa received ART for PMTCT, and the MTCT rate in
this region was 8% in 2019 [6]. In Western and Central Africa, 58% of pregnant women
received ART for PMTCT, and the MTCT rate was 20% [6]. Retention in HIV care during
pregnancy and postpartum in African settings with Option B+ was 72.9% at 6 months follow-
up using data from 2012-2017 [7]. A pooled meta-analysis from 1986-2011 suggests 76.1%
of pregnant women in low- and middle-income countries had optimal (=80%) ART
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adherence [8]. Existing evidence on barriers to optimal ART adherence for PMTCT include
sociodemographic factors such as young age and low education [9,10]. Additional barriers
include relationship dynamics such as power and control, and partner non-disclosure [9-14].
Population-based estimates of prevalence and determinants of viral suppression in pregnant
and breastfeeding WLH in sub-Saharan Africa after Option B+ implementation is lacking.
Yet these data are critical in informing progress towards UNAIDS 2025 AIDS targets [15]
and Sustainable Development Goal target 3.3 to end AIDS by 2030 [16].

The aim of this paper is to examine the prevalence of viral suppression and risk factors for
unsuppressed viral load among pregnant and breastfeeding WLH using the Population-Based
HIV Impact Assessment (PHIA) surveys from 10 sub-Saharan African countries.

METHODS
Survey design

The PHIA surveys are nationally representative, household<based; cross<sectional surveys
designed to measure the HIV epidemic [17]. PHIA used a stratified multistage sampling
design. Data collection included household interviews, individualinterviews, and laboratory
testing. Individual interviews included adult women and men, generally aged 15+ and young
adolescents aged 10-14 years. One adult woman from each household was randomly selected
to the violence module. Data collection took place between 2015-2018 in the countries
included in this analysis (all available PHIA datasets in sub-Saharan African countries with
the required data): Cameroon, Cote D’Ivoire, Ethiopia, Eswatini, Lesotho, Malawi, Namibia,
Uganda, Zambia, and Zimbabwe. Supplementary Digital Content, Table S1,
http://links.lww.com/QAD/C760 displays a breakdown of the number of women included
from each country.

Trained staff collected questionnaire data including sociodemographics, relationship
dynamics, and HIV care and treatment, from participants using tablets, and collected blood
samples which were transported for laboratory processing. Blood testing included HIV
serostatus, and for those seropositive, recency of HIV infection, HIV RNA viral load, and
selected antiretroviral (ARV) drug presence. HIV-1 serostatus testing was conducted using
country-specific algorithms that generally included a combination of home-based rapid HIV
testing and confirmatory laboratory-based testing. Recency of HIV infection was determined
by a combination algorithm of Limiting Antigen Enzyme Immunoassay (LAg-Avidity EIA),
viral load, and ARV results. The LAg-Avidity EIA threshold corresponded to a mean
duration since seroconversion between 130 and 153 days depending on HIV subtype. HIV
viral load (HIV RNA copies/mL) was measured (assay varied by country) on plasma samples
or dried blood spot (DBS) for those with insufficient plasma volume. ARV drug presence
was conducted on DBS specimens using high-resolution liquid chromatography with tandem
mass spectrometry. This highly specific and sensitive assay was set with a limit of detection
0f 0.02 pg/mL for each drug. Details of PHIA methods can be found in final reports online
[18].
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Study population

Pregnant and breastfeeding WLH aged 15-49 were included in this analysis. Women self-
reported pregnancy and breastfeeding status. HIV-positive serostatus was based on laboratory
testing.

Outcome

Based on WHO guidelines, viral load suppression was defined as <1000 copies/mL and
unsuppressed viral load as >1000 copies/mL [19].

Exposures

Both awareness of HIV-positive status and ART status were based on a combination of self-
report and ARV detection through blood testing. ART duration was based on self-reported
ART start date. Self-reported optimal ART adherence was defined as no missed days in the
past 30 days [14,20,21]. ART status, duration, and adherenee questions were only asked of
those aware of their HIV-positive status. Women who had ever tested for HIV were asked if
they tested positive before pregnancy and the result of their last HIV test during pregnancy.

Paid work in the last 12 months included work<for which a paycheck, cash, or goods was
received as payment. An asset-based wealth index was categorized into wealth index scores
and then into quintiles [22]. Healthcare power and financial power were based on
questionnaire responses on who usually made decisions about their healthcare and decided
how the money they received was spent; thesequestions were only asked of women whose
self-reported marital status was currently married or living together. Partner disclosure
included disclosure to a spouse or sex partner and was only asked of those aware of their
HIV-positive status. A variable for region was created based on the United Nations
subregions for Africa [23], with Western and Central Africa grouped together due to data
sparsity. A variable for lifetime sexual violence was created by categorizing women as “yes”
if they self-reported ever having experienced sexual violence or “no” if they never
experienced sexual violence. Supplemental Digital Content, Table S2,
http://links.lww.com/QAD/C761 presents sexual violence measures available in each
country. In this sample, 533 women were not randomly selected to the violence module,
seven women randomly selected to the violence module were missing data, and 1149
randomly selected women had available violence data. For the sexual violence variable,
unavailable values were coded as “unknown” for regression models to avoid participants
being dropped. Sexual violence was explored to examine whether the distribution of the
outcome or distribution of sociodemographic variables differed between those selected and
those not selected for the violence module (Supplemental Digital Content, Table S3,
http://links.lww.com/QAD/C762).

Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Statistical analysis

The complex multistage cluster sample design was accounted for with sampling weights for
blood testing. Weighting accounted for selection probability and non-response. Jackknife
variance estimation was used for this pooled multi-country cross-sectional secondary
analysis. Weights were denormalized accounting for differential country population size.

Missing data was explored for patterns of nonresponse. Given low levels of missing data,
they were reported in descriptive analyses but cases with missing data were dropped from
regression models. An unweighted number of participants and weighted proportions were
calculated. The weighted prevalence of suppressed and unsuppressed viral load was
calculated (among all women regardless of whether they were aware of their HIV-positive
status), overall and by country.

We used a Wald chi-squared test to examine the association between region and awareness of
HIV status. We used a Wald chi-squared test to evaluate the difference in the proportion of
those virally suppressed between women who tested HIV-positive during pregnancy versus
those who knew they were HIV-positive prior to pregnancy.

We used logistic regression for bivariate analyses.to identify any crude associations between
covariates of interest and unsuppressed viral load. For our primary analysis among all
pregnant and breastfeeding WLH, we undertook arisk factor analysis, using multivariable
logistic regression. Guided by a conceptual framework (Supplemental Digital Content, Figure
S4, http://links.lww.com/QAD/C758), starting with the most distal level of risk factors
(sociodemographic), variables were added to.the model one at a time, starting with a priori
variables, then the variable with the lowest p-value from bivariate analysis. Tested variables
remaining independently associated with the outcome at p<0.05 from a Wald test were
retained in the model. This procedure was repeated at each subsequent hierarchical level
(relationship-related, then HIV-related) with adjustment for the independent risk factors from
more distal levels. A priori variables included age [9,10], region, education [10], and partner
disclosure [9,10,13]. Adjusted associations between risk factors and unsuppressed viral load
continued in this way until all variables were examined. Due to the partner disclosure
variable only applying to women aware of their HIV status, the relationship-related and HIV-
related variable results in this primary model were restricted to women aware of their HI'V-
positive status. Region as well as pregnant versus breastfeeding status were investigated as
effect modifiers of the association between the independent risk factors and unsuppressed
viral load. In secondary analyses, we adopted the same approach among only partnered
women in one model, and among only women on ART in another model.

In sensitivity analysis, we examined the association between ART status and unsuppressed
viral load in the primary model using a self-report only measure of ART status. We also
examined the primary model using a viral suppression definition of <400 copies/mL.
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Statistical analyses were done using R version 4.0.2 (2020, R Foundation for Statistical
Computing, Vienna, Austria).

Ethical approval

Local institutional review boards (IRB) and the IRB at the Centers for Disease Control and
Prevention, Columbia University Medical Center, and Westat approved the PHIA surveys.
The Research Ethics Committee at the London School of Hygiene and Tropical Medicine
provided ethical approval for this secondary analysis.

RESULTS
Characteristics of study population

A total of 1689 pregnant or breastfeeding WLH (551 pregnant, 1129 breastfeeding, and nine
both pregnant and breastfeeding) were included. Their mean age was 29. Most women were
unemployed (n=1186, 67.4%), and lacked formal education or had only attended primary
school (n=930, 62.7%). More than half of women (n=798, 62.2%) had disclosed their HIV-
positive status to their partner. Participant characteristics are presented in Table 1, with
breakdowns by region in Supplemental Digital Content, Table S5,
http://links.lww.com/QAD/C763.

Most women were aware of their HIV-positive status prior to the survey (n=1373, 74.9%),
though new diagnoses were made at the time of the survey for 316 women. The proportion of
women who were aware of their HIV-positive status ranged from 52.2%-89.6% across
regions (p<0.001). Few were recently infected (n=36, 2.9%). Of the total sample, 1299
women (69.7%) were on ART. Of women on ART, 600 (55%) had been on ART for >24
months, and 936 (79.4%) had optimal self-reported ART adherence.

Prevalence of viral load suppression

Among 1685 pregnant and breastfeeding women with available viral load results, the
prevalence of viral suppression at the time of the study visit was 63.8% (95% CI: 60.8-
66.7%). There were differences in viral suppression by country (p<0.001), ranging from
37.9% in Cote d’Ivoire to 88.2% in Ethiopia (Figure 1; Supplemental Digital Content, Table
S6, http://links.lww.com/QAD/C764). Viral suppression prevalence also differed by region
(p<0.001); Western/Central Africa had the lowest prevalence (40.1%), Eastern Africa’s
prevalence was in the middle (66.2%), and Southern Africa had the highest prevalence
(76.2%).

A higher proportion of breastfeeding women were virally suppressed compared to pregnant
women (66.0% vs. 59.9%; p=0.04). There was no evidence of a difference in the proportion
of those virally suppressed between women who tested HIV-positive during pregnancy
versus those who knew they were HIV-positive prior to pregnancy (79.2% vs. 83.3%;
p=0.30).
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95-95-95 targets

Among pregnant and breastfeeding WLH, 74.9% were aware of their HIV-positive status,
93.0% of those aware were on ART, and 86.9% of those on ART were virally suppressed
(Supplemental Digital Content, Figure S7, http://links.lww.com/QAD/C759).

Risk factors associated with unsuppressed viral load

In crude analyses, there was evidence (p<0.05) of higher odds of unsuppressed viral load
(>1000 copies/mL) among women who were adolescent, lacked education, unmarried, from
Western/Central Africa, lacked sole healthcare decision-making power, had not disclosed
HIV to partner, were unaware of HIV-positive status prior to PHIA survey, and not on ART
(Table 1).

Table 2 presents results of the primary multivariable model including all women. After
adjusting for region and education, there was very strong evidence (p<0.001) for an
association with age, with women 15-19 having 4.85 times the odds of unsuppressed viral
load compared to women 35-39 (95% CI: 2.58-9.14). After adjusting for age, region, and
education, there was good evidence (p=0.04) for an association with partner disclosure, with
women who had not disclosed their HIV-positive status to their partner having 1.48 times the
odds of unsuppressed viral load compared to women who had disclosed (95% CI: 1.02-2.14).
After adjusting for age, region, education,and partner disclosure, there was very strong
evidence (p<0.001) for an association with ART status, with women not on ART having
49.09 times the odds of unsuppressed viral load compared to women on ART (95% CI:
13.78-174.86). Supplemental Digital Content, Table S8, http://links.lww.com/QAD/C765
displays other variables tested that were not identified as independent risk factors.

Table 3 displays results of the multivariable model that included only partnered women. After
adjusting for region, education, and employment, there was very strong evidence (p<0.001)
for an association withrage, with women 15-19 having 7.95 times the odds of unsuppressed
viral load compared to women 35-39 (95% CI: 3.32-19.06). After adjusting for age, region,
and education, there was good evidence (p=0.02) for an association with employment, with
women who had not reported paid work in the past 12 months having 33% less odds of
unsuppressed viral load compared to women who had worked (95% CI: 0.47-0.94). After
adjusting for age, region, education, and employment, there was weak evidence (p=0.09) for
an association with partner disclosure, with women who had not disclosed having 1.48 times
the odds of unsuppressed viral load compared to women who had disclosed their HIV-
positive status (95% CI: 0.94-2.35). After adjusting for age, region, education, employment,
and partner disclosure, there was very strong evidence (p<0.001) for an association with ART
status, with women not on ART having 66.79 times the odds of unsuppressed viral load
compared to women on ART (95% CI: 12.08-369.11). Supplemental Digital Content, Table
S9, http://links.Iww.com/QAD/C766 displays other variables tested that were not identified
as independent risk factors.
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In secondary analysis, only including pregnant and breastfeeding WLH on ART (Table 4),
after adjusting for age, region, and education, there was strong evidence (p=0.006) for an
association between partner disclosure and unsuppressed viral load. Women who had not
disclosed had almost 2 times the odds of unsuppressed viral load compared to women who
had disclosed their HIV-positive status (aOR: 1.85, 95% CI: 1.19-2.88). Supplemental Digital
Content, Table S10, http://links.Iww.com/QAD/C767 displays other variables tested that
were not identified as independent risk factors.

There was no evidence that region nor pregnant versus breastfeeding status were effect
modifiers for any independent risk factors tested in any models.

Sensitivity analyses

Using a self-reported only measure for ART status in the primary multivariable model
(Supplemental Digital Content, Table S11, http://links.lww.com/QAD/C768), the effect size
was lower (aOR: 25.16, 95% CI: 11.45-55.30, p<0.001). A multivariable model using a
cutoff of >400 copies/mL for unsuppressed viral load produced similar results as the primary
model (Supplemental Digital Content, Table S12, http:/links.lww.com/QAD/C769).

DISCUSSION

Nationally representative data pooled from ten sub-Saharan African countries showed
suboptimal viral load suppression among pregnant and breastfeeding WLH (63.8%, 95% CI:
60.8-66.7%), which varied by country andregion: Differences among countries and regions
could be due to cultural, political; and/or policy factors or considerations such as healthcare
systems or education [24]. Variations could also be influenced by differences in the
proportion of those aware of their HIV-positive status - ranging from 52.2%-89.6% among
regions.

Among pregnant and breastfeeding WLH, our results showed 75% were aware of their HIV-
positive status, 93% of those aware were on ART, and 87% of those on ART were virally
suppressed. Although the proportions of women on ART and viral suppression are
approaching 95% UNAIDS targets, the proportion of women aware of their HIV-positive
status is considerably below the target. This deficit, presumably from lack of access to, lack
of uptake of, or incomplete HIV testing services, contributes to the poor overall viral
suppression rate (63.8%). These results highlight the continued need to prioritize these
populations and suggest additional interventions are needed to achieve UNAIDS targets to
end AIDS [15].

Data on viral suppression (<1000 copies/mL) among pregnant and breastfeeding women in
sub-Saharan Africa are scarce, but available estimates range from 62-92.7% [5,9,25-28].
These estimates tend to be higher than in our population-based analysis, as they rely on
facility-based data either at a national level [27,28] or at the clinic level [9,25-28] and some
included only women aware of their HIV-positive status [9,25-27]. In a comprehensive
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review including studies from 2003-2017, the viral suppression rate during pregnancy or
postpartum in various sub-Saharan African settings ranged from 82-91% [5]. However,
studies included were mostly clinic-based data from single cities.

Women who were younger, had not disclosed their HIV status to their partner, and were not
on ART had higher odds of unsuppressed viral load in this study, which is consistent with
published studies from sub-Saharan Africa which used ART adherence as the outcome. A
2014 systematic review in pregnant sub-Saharan African WLH found social determinants
associated with poor ART adherence for PMTCT included young age and lack of partner
disclosure [10]. A 2018 systematic review in pregnant WLH receiving ART in sub-Saharan
Africa found lack of partner disclosure was a barrier to ART adherence [13]. Other factors
shown to influence ART adherence and viral suppression include depression, alcohol use,
low education, HIV stigma, lack of male involvement in PMTCT, fear of partner’s reaction to
disclosure (including violence), intimate partner violence, and few antenatal care visits
[8,10,29,30].

Young women are often identified as a particularly vulnerable group. Compared to adult
women, adolescent women have been shown to have lower relationship power and be at
increased risk for postpartum HIV acquisition in South Africa [31]. Among adolescent
women in South Africa, intimate partner violence has been shown to be associated with
reduced viral suppression [32]. Tailored strategies for addressing gender inequality and
ensuring access to HIV services among this age group is critical for improving adolescent
women’s health [33].

Non-disclosure of women’s HIV-positive status may hinder ART adherence and viral
suppression through lack of partner support (e.g., medication reminders, financial support for
care/treatment), the consequences of hiding HIV treatment from partners (harder to take ART
consistently), lack of access to care since partners may have sole or partial decision-making
power in women’s.healthcare, or a combination of factors. Although lack of partner
disclosure and lack of male involvement may be barriers to successful HIV treatment
[9,10,14,34], universal male involvement in PMTCT should be considered with caution [11].
WLH often report gender power imbalances and intimate partner violence in relationships;
dynamics tied to partner disclosure and the fear and/or consequences of disclosure (including
violence) [12,35-37]. Qualitative research from various sub-Saharan African settings has
shown in some relationships, male partners’ control of pregnant and postpartum women’s
healthcare can limit women’s engagement in PMTCT through barring access to clinics or
medications [11,12].

Among only partnered women, we found unemployed women had lower odds of
unsuppressed viral load. This result is contrary to findings in the literature; a systematic
review and meta-analysis found employed individuals were more likely to adhere to ART
than unemployed individuals [38]. However, it is possible unemployed partnered
pregnant/breastfeeding women may have better HIV outcomes than employed partnered
pregnant/breastfeeding women because they have more time to focus on their HIV care, they
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experience less partner violence because their husbands are not threatened by their work
outside the home [39], or this result may be due to chance.

The strengths of this study include the population-based design of PHIA surveys, large
sample size, and inclusion of social/behavioral and clinical factors. HIV status awareness and
ART status were classified based on both self-report and laboratory testing, potentially
reducing the risk of social desirability bias. However, other self-reported data such as sexual
violence could have been subject to social desirability bias. While pooling data from multiple
countries has benefits for increasing sample size and producing regional estimates, there are
limitations to interpretation. The cross-sectional nature of the data means we cannot rule out
reverse causality. In addition, the violence module’s question wording, answer choices, and
types of violence included varied among countries. As not all violence measures were
included in all countries, violence prevalence was likely underestimated, and this may have
affected the results related to sexual violence. No data were collected on:month of pregnancy
in six out of ten countries, postpartum duration of breastfeeding in eight countries, or date of
first HIV positive test result if tested positive during pregnaney in seven countries. Lastly,
because all women with recent HIV diagnoses had unsupptessed viral load, recency of HIV
infection could not be analyzed in logistic regression models.

Conclusions

Viral suppression rates among pregnant and breastfeeding women in sub-Saharan Africa
remain suboptimal. Our results showed relationship dynamics around HIV status disclosure
to partners was an important risk factor for unsuppressed viral load. To reach elimination of
MTCT, further consideration of gender equality and women’s empowerment programs, HIV
testing services, access to PMTCT services, and viral load monitoring is needed. Our findings
highlight the ongoing need to improve HIV care and treatment in pregnant and breastfeeding
women for PMTCT and maternal health.
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Figure 1. Prevalence of viral load suppression among pregnant and breastfeeding women

living with HIV (N=1685), by country (2015-2018)
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Table 1. Sample characteristics and unadjusted association of risk factors with
unsuppressed viral load among pregnant and breastfeeding women living with HI'V

(N=1689)*
All Number Number with | Crude OR (95% P-
with unsuppressed CD value?
(n=1689) suppressed viral load
viral load (=1000
no. (%)" (<1000 copies/mL)
copies/mL) (n=518)
(n=1167)
no. (%)®
no. (%)"
Sociodemographic
Age (years) <0.001
15-19 94 (6.9%) 43 (39.9%) 51 (60.1%) 4.55 (2.46-8.42)
20-24 316 (18.4%) 183 (54.7%) 133 (45.3%) 2.50(1.63-3.83)
25-29 436 (26.8%) 293 (59.5%) 141 (40.5%) 2.05 (1.39-3.02)
30-34 444 (26.2%) 328 (72.1%) 114 (27.9%) 1.17(0.79-1.72)
35-39 302 (16.8%) 242 (75.1%) 60 (24.9%) 1
140 97 (5.0%) 78 (70.6%) 19 (29.4%) 1.26 (0.64-2.49)
Highest level of 0.05
education attended
None 145 (12.2%) 89 (55.5%) 56 (44.5%) 1.64 (1.12-2.41)
Primary education 785 (50.5%) 532 (64.1%) 251 (35.9%) 1.15(0.88-1.51)
Secondary education 661 (32.6%) 476 (67.2%) 183 (32.8%) 1
Post-secondary 96 (4.8%) 68 (56.4%) 28 (43.6%) 1.59 (0.87-2.91)
education
Missing 2 2 0
Paid work in last 12 0.2
months
Yes 503 (32:6%) 334 (60.9%) 168 (39.1%) 1
No 1186 (67.4%) | 833 (65.2%) 350 (34.8%) 0.83 (0.63-1.10)
Wealth quintile 0.9
Lowest 440 (20.6%) 301 (61.6%) 138 (38.4%) 1.12 (0.74-1.69)
Second 346 (19.9%) 242 (64.6%) 103 (35.4%) 0.99 (0.65-1.50)
Middle 326 (21.4%) 230 (64.7%) 95 (35.3%) 0.98 (0.64-1.50)
Fourth 338 (23.8%) 225 (63.7%) 112 (36.3%) 1.02 (0.67-1.56)
Highest 238 (14.3%) 168 (64.2%) 70 (35.8%) 1
Missing 1 1 0
Marital status 0.05
Married/Living together | 1179 (74.2%) | 825 (65.5%) 351 (34.5%) 1
Divorced/Separated/ 236 (17.6%) 158 (60.8%) 78 (39.2%) 1.22 (0.88-1.69)
Widowed
Never married/lived 269 (8.2%) 180 (54.3%) 88 (45.7%) 1.60 (1.07-2.37)
together
Missing 5 4 1
Urban/Rural Residence 0.5
Urban 628 (37.2%) 427 (62.4%) 200 (37.6%) 1
Rural 1061 (62.8%) | 740 (64.6%) 318 (35.4%) 0.91 (0.70-1.18)
Region <0.001
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Southern Africa

558 (7.3%)

429 (76.2%)

129 (23.8%)

1

Western/Central Africa

110 (12.1%)

41 (40.1%)

69 (59.9%)

478 (3.18-7.19)

Eastern Africa

1021 (30.6%)

697 (66.2%)

320 (33.8%)

1.63 (1.25-2.13)

Relationship-related

Healthcare power® <0.001
Self 392 (33.6%) 273 (66.4%) 117 (33.6%) 1
Spouse/partner or 243 (24.2%) 149 (53.2%) 94 (46.8%) 1.74 (1.23-2.48)
someone else
Both self and 541 (42.1%) 402 (72.4%) 138 (27.6%) 0.76 (0.53-1.09)
spouse/partner
N/A, not currently 513 343 169
married/living together
or Missing!

Financial power® 0.3
Self 236 (20.9%) 165 (63.4%) 71 (36.6%) 1
Spouse/partner or 298 (30.1%) 190 (62.5%) 108 (37.5%) 1.04 (0.69-1.56)
someone else
Both self and 643 (49.0%) 470 (68.6%) 170 (3 14%) 0.79 (0.54-1.17)
spouse/partner
N/A, not currently 512 342 169
married/living together
or Missing!

Disclosed HIV+ status to 0.005

partner
Yes 798 (62.2%) 677 (84.1%) 120 (15.9%) 1
No 496 (37.8%) 382 (76.2%) 113 (23.8%) 1.65 (1.16-2.35)
N/A, unaware of HIV+ 395 108 285
status/Missing?

Lifetime sexual violence 0.2
Yes 133 (7.0%) 97 (71.5%) 36 (28.5%) 0.73 (0.46-1.16)
No 1016 (56.4%) | 706 (64.7%) 307 (35.3%) 1
Unknown (Not selected | 540 (36.6%) 364 (60.9%) 175 (39.1%) 1.17 (0.90-1.54)
for violence
module/Missing®)

HIV-related

Felt needed to hide HIV+ 0.5

status at healthcare

facility in past 12 months
Yes 162 (14.5%) 136 (83.3%) 26 (16.7%) 0.85 (0.52-1.40)
No 1121 (85.5%) | 914 (81.0%) 205 (19.0%) 1
N/A, unaware of HIV+ 406 117 287
status/Missing?

Aware of HIV+ status® <0.001
Yes 1373 (74.9%) | 1132 (81.6%) | 241 (18.4%) 1
No 311 (25.1%) 33 (10.0%) 276 (90.0%) 39.88 (26.01-
61.15)
Missing 5 2 1
Recency of HIV -

infection’
Recent 36 (2.9%) 0 (0.0%) 36 (100%) -
Long-term 1653 (97.1%) | 1167 (65.7%) | 482 (34.3%) -
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On ART® <0.001
Yes 1299 (69.7%) | 1125 (86.9%) | 174 (13.1%) 1
Nog 385 (30.3%) 40 (10.3%) 343 (89.7%) 57.84 (37.74-
88.63)
Missing 5 2 1
ART duration 0.9
<12 months 315 (26.8%) 260 (85.4%) 55 (14.6%) 1.10 (0.69-1.77)
12-23 months 225 (18.1%) 199 (87.4%) 26 (12.6%) 0.93 (0.51-1.70)
>24 months 600 (55.0%) 521 (86.6%) 77 (13.4%) 1
Not on ART¢/Missing? 549 187 360
ART adherence (in past 0.1
month)
No missed days 936 (79.4%) 817 (87.4%) 118 (12.6%) 1
Missed days 231 (20.6%) 189 (82.7%) 41 (17.3%) 1.46 (0.90-2.36)
Not on ART¢/Missing? 522 161 359

ART=antiretroviral therapy. Cl=confidence interval. HIV=human immunodeficiency virus.
OR=0dds ratio.

*Unweighted number of participants and weighted percentages and p-values are reported.
Percentages might not total 100% due to rounding.

aWald test p-value

®Missing values and not applicable valués notincluded in %. Viral load unavailable in n=4
participants.

°Question only asked of those with marital status of currently married or living together
dMissing data in these variables is <10% of total
“Includes self-report-and ARV detection through blood testing

'Unable to use in regression analyses due to 0 observations in the recent infection and virally
suppressed category

¢Includes those unaware of HIV+ status
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Table 2. Adjusted association of risk factors with unsuppressed viral load among

pregnant and breastfeeding women living with HIV (N=1685)*

Crude OR (95% CI)

P-value?®

aOR (95% CI)

P-
value?

Sociodemographic

Age (years)

<0.001

<0.001

15-19

4.55 (2.46-8.42)

4.85 (2.58-9.14)

20-24

2.50 (1.63-3.83)

271 (1.75-4.19)

25-29

2.05 (1.39-3.02)

2.02 (1.36-3.00)

30-34

1.17 (0.79-1.72)

1.18 (0.79-1.77)

35-39

1

1

040

1.26 (0.64-2.49)

1.14 (0.58-2.22)

Region

<0.001

<0.001

Southern Africa

1

1

Western/Central
Africa

478 (3.18-7.19)

4.78 (3:04-7.53)

Eastern Africa

1.63 (1.25-2.13)

1.60.(1.21-2.12)

Highest level of
education attended

0.05

0.8

None

1.64 (1.12-2.41)

1.1710.72-1.91)

Primary education

1.15 (0.88-1.51)

1.06 (0.80-1.41)

Secondary
education

1

1

Post-secondary
education

1.59 (0.87-2.91)

1.30 (0.69-2.47)

Relationship-related

Disclosed HIV+
status to partner

0.005

0.04

Yes

1

1

No

1,65 (1.16:2.35)

1.48 (1.02-2.14)

HIV-related

On ART"

<0.001

<0.001

Yes

1

1

No

50.44 (16.10-157.99)

49.09 (13.78-174.86)

ART=antiretroviral therapy. aOR=adjusted odds ratio. CI=confidence interval. HIV=human
immunodeficiency virus.

*Final model of all variables in the table together included n=1289 participants. Each variable

was adjusted for all other shown covariates in the hierarchal level (sociodemographic,

relationship-related, HIV-related) and level(s) prior. Due to the partner disclosure variable
only applying to women aware of their HIV status, the relationship-related and HIV-related
variable results shown are restricted to women aware of their HIV+ status. Age, region,

education, and partner disclosure were included a priori.

"Wald test p-value

®Includes self-report and ARV detection through blood testing
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Table 3. Adjusted association of risk factors with unsuppressed viral load among

pregnant and breastfeeding partnered women living with HIV (N=1176)*

Crude OR (95% CI)

P-value?®

aOR (95% CI)

value?®

Sociodemographic

Age (years)

<0.001

<0.001

15-19

6.92 (2.94-16.28)

7.95 (3.32-19.06)

20-24

2.29 (1.39-3.78)

2.84 (1.69-4.75)

25-29

1.89 (1.22-2.92)

2.01 (1.28-3.15)

30-34

1.05 (0.67-1.65)

1.17 (0.73-1.88)

35-39

1

1

040

0.90 (0.39-2.07)

0.93 (0.37-2.33)

Region

<0.001

<0.001

Southern Africa

1

1

Western/Central
Africa

4.40 (2.67-7.26)

3.79.(2:15-6.68)

Eastern Africa

1.73 (1.22-2.46)

1.59 (1.11-2.29)

Highest level of
education attended

0.05

0.7

None

1.79 (1.17-2.73)

1.34 (0.79-2.29)

Primary education

1.11 (0.80-1.54)

1.04 (0.74-1.47)

Secondary
education

1

1

Post-secondary
education

1.35(0.66-2.73)

1.17 (0.54-2.55)

Paid work in last 12
months

0.04

0.02

Yes

1

1

No

0.71(0.51-0.98)

0.67 (0.47-0.94)

Relationship-related

Disclosed HIV+ status
to partner

0.02

0.09

Yes

1

1

No

1.65 (1.10-2.49)

1.48 (0.94-2.35)

HIV-related

On ART"

<0.001

<0.001

Yes

1

1

No 70.21 (14.39-342.43) 66.79 (12.08-369.11)

ART=antiretroviral therapy. aOR=adjusted odds ratio. CI=confidence interval. HIV=human immunodeficiency
virus.

*This model is only in women with a self-reported marital status of currently married or living together. Among
partnered women, viral load unavailable in n=3 participants. Final model of all variables in the table together
included n=889 participants. Each variable was adjusted for all other shown covariates in the hierarchal level
(sociodemographic, relationship-related, HIV-related) and level(s) prior. Due to the partner disclosure variable
only applying to women aware of their HIV status, the relationship-related and HIV-related variable results
shown are restricted to women aware of their HIV+ status. Age, region, education, and partner disclosure were
included a priori.

2Wald test p-value

®Includes self-report and ARV detection through blood testing
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Table 4. Adjusted association of risk factors with unsuppressed viral load among HIV+
pregnant and breastfeeding women on ART (N=1299)*

Crude OR P-value® aOR (95% CI) P-
95% CI)) value?
Sociodemographic
Age (years) 0.6 0.6
15-19 1.90 (0.70-5.15) 1.92 (0.71-5.21)
20-24 1.59 (0.82-3.10) 1.61 (0.83-3.12)
25-29 1.29 (0.69-2.40) 1.23 (0.66-2.29)
30-34 1.03 (0.57-1.87) 0.98 (0.54-1.77)
35-39 1 1
(140 1.47 (0.52-4.18) 1.36 (0.49-3.76)
Region 0.1 0.08
Southern Africa 1 1
Western/Central Africa 1.77 (0.96-3.26) 1.94 (1.01-3.73)
Eastern Africa 0.92 (0.63-1.35) 0.95 (0.64-1.41)
Highest level of education 0.4 0.3
attended
None 0.90 (0.40-2.03) 0.78 (0.32-1.90)
Primary education 1.25(0.81-1.91) 1.24 (0.79-1.93)
Secondary education 1 1
Post-secondary education 1.98 (0.83-4.70) 1.76 (0.75-4.13)
Relationship-related
Disclosed HIV+ status to 0.001 0.006
partner
Yes 1 1
No 1.98 (1.30-3.00) 1.85(1.19-2.88)

ART=antiretroviral therapy. aOR=adjusted odds ratio. CI=confidence interval. HIV=human

immunodeficiency virus.

*Each variable was adjusted for all other shown covariates in the hierarchal level
(sociodemographic, relationship-related) and level(s) prior. Final model included n=1216

participants. Age, region, education, and partner disclosure were included a priori.

"Wald test p-value
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