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Abstract

Introduction: Women account for 23% of new human immunodeficiency virus diagnoses in the United States, yet
remain understudied. Adherence to antiretroviral therapy and consequent viral suppression are keys to preventing
human immunodeficiency virus transmission, reducing risk of drug resistance, and improving health outcomes.
Objectives: This review identified and synthesized peer-reviewed studies in the United States describing factors
associated with viral suppression among cisgender women living with human immunodeficiency virus.

Methods: We searched five databases: Cumulative Index to Nursing and Allied Health (CINAHL), PubMed, Embase,
Scopus, and PsycINFO, and reported the findings using the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses statement. Eligible studies included: (I) peer-reviewed English-language articles published since 2010; (2)
includes only cisgender women; (3) participants were at least |8 years of age; (4) reported metrics on viral loads; and
(5) conducted in the United States.

Results: Fourteen studies in total were reviewed. Eight studies had adult women living with human immunodeficiency
virus, four recruited only pregnant women, and two included only racial minority women. The most commonly
reported factors negatively associated with viral suppression were substance use (n=4), followed by availability of health
insurance, financial constraint, complexity of human immunodeficiency virus treatment regimen (n=3), and intimate
partner violence (n=2). Other factors were depression, race, and age. In addition, all four studies that included only
pregnant women reported early human immunodeficiency virus care engagement as a significant predictor of low viral
loads pre- and post-partum.

Conclusion: Substance use, financial constraint, lack of health insurance, human immunodeficiency virus treatment regimen
type, intimate partner violence, and late human immunodeficiency virus care pre—post pregnancy were the most common
factors negatively associated with viral suppression. There is a paucity of data on viral suppression factors related to transgender
and rural populations. More human immunodeficiency virus research is needed to explore factors associated with human
immunodeficiency virus treatment outcomes in transgender women and cisgender women in rural U.S. regions.
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Introduction

Nearly 38 million people live with human immunodefi-
ciency virus (HIV) globally, with women representing
over 17 million."? It is estimated that about 1.2 million
people aged 13 years or older live with HIV in the United
States,? with 23% being women.* As of 2018, HIV was one
of the ten leading causes of death among women ages 25—
44 years in the United States.* Although the trends of new
HIV cases among women in the United States. have been
steady since 2014, women still account for about 7000
new HIV diagnoses in the United States annually.>® In
addition, when compared with other groups, transgender
women are 49 times more likely to be infected with HIV.”

HIV prevention through testing, adherence to treat-
ment, and viral suppression are critical to ending the HIV
epidemic.® The Centers for Disease Control and Prevention
(CDC) defines viral suppression as a condition when HIV
Ribonucleic acid (RNA) in the blood is below 200 copies
per milliliter of blood.® Taking antiretroviral therapy
(ART) as prescribed can make HIV viral loads low enough
that it is not detected in a standardized blood test, which is
referred to as “undetectable viral load.” People living
with HIV who take their medication as prescribed and
become virally suppressed have a 1% or less risk of trans-
mitting the virus to others, including vertical transmission,
as long as the virus remains “undetectable.”!® Furthermore,
viral suppression improves health outcomes, including
reduced morbidity, increased longevity, and improved
birth outcomes (such as birth weight and term birth) among
pregnant women living with HIV.!'-13

In 2018, the percentage of women living with HIV in
the United States with at least one missed clinic visit was
29% compared with 24% in the overall population.'
Viral suppression rates of 77% among women versus
84% in men in the United States have also been reported. '’
Some reported factors negatively contributing to lower
rates of viral suppression include poor adherence to ART,
lack of family support, ART side effects, nondisclosure
of HIV status, younger age, female gender, belonging to
racial or minority groups, lack of access to healthcare,
living with other people, homelessness and stigma,
among other factors.>!¢18

The majority of the studies reporting these factors have
focused on men living with HIV, recruited both men and
women in their research, or were conducted outside the
United States.>!>!® Only a few studies in the United States
have focused on women and factors associated with their
viral suppression. For instance, a recent systematic review
in this area included only Black women in the United
States and focused primarily on HIV medication adher-
ence.'” The purpose of this review is to describe the state
of viral suppression in cisgender women in the United
States, and provide a current synthesis of factors associ-
ated with viral suppression omitted in a previous system-
atic review."”

Methods

The literature search

We followed the Whittemore and Knafl methodology for
integrative reviews?® and reported our findings using the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement.?! On April 9, 2021,
we searched five databases: Cumulative Index to Nursing
and Allied Health (CINAHL), Embase, PsycINFO, PubMed,
and Scopus. In accordance with the PRISMA guidelines and
utilizing a search strategy designed by an experienced aca-
demic medical librarian, we combined controlled vocabu-
lary terms and free-text words in the title or abstract using
the following keywords for our search: “HIV”” OR “AIDS,”
“female” OR “women,” “factors” OR “predictors,” adher-
ence, “viral suppression” OR “viral load,” “United States.”
In addition to the database search, relevant citations and ref-
erences were hand-searched (see Figure 1) for eligibility
based on inclusion and exclusion criteria. The complete
search strategies are included in the supplemental mate-
rial. To minimize bias, we used a broad search strategy to
include all adult women within the United States.

Integrated reviews are based on findings from previous
studies. Therefore, ethical approval was not required for this
review.

Inclusion and exclusion criteria

We included articles if they met the following criteria: (1)
peer-reviewed English-language articles published since
2010; (2) included female participants exclusively; (3)
study participants were at least 18 years of age; (4) reported
on factors associated with viral load; and (5) conducted in
the United States. There were no restrictions on study
design or sample size. However, ongoing studies and stud-
ies solely focused on transgender women were excluded.

Data selection and analysis

All relevant articles were exported to RefWorks citation
manager. Duplicates were identified and excluded before
exporting the remaining articles to Rayyan, a web applica-
tion for organizing and reviewing articles.?” The articles
were examined for eligibility based on title, abstract, and
fitness for the review. The full-text articles were reviewed
to further validate the inclusion and exclusion criteria.
Data were extracted into an Excel spreadsheet for detailed
review. The extracted data were grouped and summarized
for comparison and analysed to identify similar, divergent,
and unique findings (see Table 1).

Quality assessment

Two authors independently performed a quality check for
the included studies using the Joanna Briggs Institute
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Figure |. PRISMA flow diagram.

Checklist for Analytical Cross-Sectional Studies and
Checklist for Cohort Studies.*® Each item included in the
checklist was assigned one point, and a half-point was
assigned for unclear items. One longitudinal study>* was
assessed as cross-sectional because surveys were admin-
istered in waves, not over time to the same sample. After
independently reviewing the articles, the two reviewers
met to reach a consensus on scores. The authors agreed on
the overall score for each article. Any articles that received
a score of 80%—-100% was considered strong quality,
60%—79% were considered moderate quality, and below
60% were considered low quality (see Tables 2 and 3).

Results

The literature search yielded 1359 articles (see Figure 1), in
which 791 articles were identified as duplicates, resulting
in 568 unique articles. All 568 articles were examined for
eligibility based on title, abstract, and appropriateness for

this review. A total of 467 articles were excluded for a total
of 101 remaining articles. Three hand-searched articles
were added for a new total of 104 articles. The full texts
articles were reviewed, where 90 articles were excluded. A
total of 14 articles were included in the review. Table 1 pro-
vides a summary of each article. Ten were cohort stud-
ies,!323-293235 three were cross-sectional design,’*3!33 and
one had a longitudinal design.** Eight of the studies
included adult women living with HIV regardless of demo-
graphic factors,>*26:27:293133:34 four included only pregnant
women,'3?3235 one included only African American
women,” and one included women who identified with
races or ethnicities other than Caucasian or White.?? The
sample sizes for the included studies ranged from 67 to 1727,
and the study year was from 1989 to 2019 (see Table 1) as
some studies were retrospective.'32426-283235 Figure 2
shows the most commonly reported factors associated with
viral suppression. For the purpose of this review, studies
associated with each factor were described.
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Table 3. Joanna Briggs Institute critical appraisal checklist for cross-sectional studies.

Turan etal.®®*  Wilson et al.3*

Items Okonsky et al.3

Were the criteria for inclusion in the sample clearly defined? Yes Yes Yes
Were the study subjects and the setting described in detail? Yes Yes Yes
Was the exposure measured in a valid and reliable way? Unclear Yes Yes
Were objective, standard criteria used for measurement of the condition? Yes Yes Yes
Were confounding factors identified? No No No
Were strategies to deal with confounding factors stated? No No No
Were the outcomes measured in a valid and reliable way? Yes Yes Yes
Was appropriate statistical analysis used? Yes Yes Yes
Score 69% 75% 75%

Frequency

Most reported factors that significantly affected viral suppression

- 4
3 3
I I |

Substance use Late pre-post natal HIV Lack of health Regimen Intimate partner violence
care insurance/low income  (composition/dose/type)
Factors

Figure 2. Most commonly reported biological, behavioral, or psychosocial factors affecting viral suppression.

Behavioral- and psychological-related factors

Substance abuse. Substance abuse is defined as the use of
cannabis, cocaine, methamphetamine, inhalants, halluci-
nogens, opioids, alcohol, or nicotine in excess of direc-
tions or for nonmedical use.3” The use of substances was
the most commonly reported behavioral factor negatively
associated with viral suppression (see Figure 2). Four stud-
ies?273034 reported substance use as a factor negatively
associated with viral suppression. Wilson et al.** found
that women who were not heavy drinkers were more likely
to be virally suppressed than heavy drinkers. Although
Wilson and colleagues did not find a significant associa-
tion between substance use and viral suppression, sub-
stance use was negatively related to ART adherence.’*
Among the 921 women of color (non-White or non-Cauca-
sian) in the Blank et al.? study, substance use was associ-
ated with high viral load and lower HIV care retention.?®
McFall et al.?’ reported cigarette smoking and alcohol use
were significantly associated with virologic failure, a con-
dition when ART fails to suppress and keep the virus
below 200 copies/mL.>* In another study, perinatal HIV
transmission was significantly associated with drug use.'®

However, drug use was reportedly higher among women
who resided in urban regions compared with women in
rural regions.'3

Depression. Depression and other mental health-related
conditions were negatively associated with viral suppres-
sion in two studies.?®?’ Depression was as high as 46%
among the 1491 women in Mills et al.?’ study. The odds of
virologic failure, missed healthcare visits, and poor ART
adherence was positively associated with longer time of
depression. Mills and colleagues assessed levels of depres-
sion using the Center for Epidemiologic Study Depression
scale where scores range from 0 to 60, with a score of 33
or more classified as fully depressive symptomology.?
According to the Mills et al.? study, women who reported
being depressed 25% of the time were 27% more likely to
report less than 95% adherence to ART, 16% more likely
to miss their HIV care appointments, and 8% more likely
to experience virologic failure than women who reported
not being depressed.? Furthermore, ART adherence below
95% mediated the relationship between the percent of days
depressed and virologic failure.?



Labisi et al.

In contrast, experiencing 2 weeks or more of mentally
unhealthy periods were positively associated with higher
HIV care retention.”> Wilson et al.** however, found no
significant association between depression and viral sup-
pression but reported a negative relationship between
depression and ART adherence.>

Social-related factors

Income and health insurance. Financial constraints and
lack of health insurance were also reported as significant
factors negatively associated with viral suppression in
three studies (see Figure 2).2%27-34 These studies recruited
participants from the same cohort, the Women’s Intera-
gency HIV Study (WIHS). High income and private
health insurance were significantly associated with viral
suppression. One of the studies?’ found annual income
levels below $24,000 was negatively associated with
virologic failure.?’ In addition, two studies?’® reported
on women who participated in the AIDS Drugs Assisted
Program (ADAP), a federal ART subsidy program based
upon income thresholds. Women who participated in
ADAP were significantly more likely to experience viral
suppression than women with similar income but no
ADAP participation. Also, women who had no health
insurance but participated in ADAP were more likely to
be virally suppressed than women with no health insur-
ance and no ADAP 2%

Intimate partner violence. Any form of physical or sexual
violence, sexual threats, stalking, or aggression on either
a former or current intimate partner is considered inti-
mate partner violence (IPV).*> IPV was positively asso-
ciated with significantly increased viral loads in two
studies (see Table 1),3!*° and associated with an increased
risk of vertical transmission of HIV.3* Women who expe-
rienced IPV during pregnancy took two times longer to
achieve viral suppression and become virally stable than
women who did not experience IPV during pregnancy.
Similarly, more than half the 272 women in Trimble
et al.’! study reported experiencing IPV in the last 12
months and 65% of those who experienced IPV had sig-
nificantly higher (p <.001) viral loads than women who
did not experience IPV in the last 12 months.?' Turan
et al.¥¥ examined the association of attachment-related
avoidance and attachment-related anxiety on HIV-mark-
ers (i.e. viral load, ART adherence, and CD4 counts).
Attachment-related avoidance was defined as avoiding
intimacy with others and avoiding negative emotions,
while attachment-related anxiety feeling was defined as
the inability to handle stress in the absence of others.?
Attachment-related avoidance was significantly posi-
tively associated with virologic failure, CD4 count, and
ART adherence. Also, ART adherence mediated the rela-
tionship between attachment-related avoidance and viral
failure and CD4 count. In contrast, attachment-related

anxiety was a predictor for missed HIV care visits but
not associated with virologic failure.

Race, despite being identified and controlled for by
most of the studies, showed a mixed impact. For instance,
being African American was a significant predictor for
virologic failure compared to Hispanic and White/
Caucasian women.?’” After adjusting for confounders (i.e.
age, AIDS history, and time when ART was initiated), race
was no longer significantly associated with virologic fail-
ure.?” Even though, between 2007 and 2010, the absolute
difference in the proportion of women with virologic fail-
ure was 11% higher among African American women
when compared with White/Caucasian women and 5%
higher when compared to Hispanic women.?” The only
study included in this review that examined African
American women?® exclusively reported that women who
perceived both high racial discrimination and critical con-
sciousness (i.e. way of coping with stress) were signifi-
cantly more likely to have undetectable viral loads and
more likely to have CD4 above 350 cells/mm? when com-
pared to African American women who perceived high
racial discrimination but had low critical consciousness.?®
Furthermore, African American women were also more
likely to be virally suppressed than other women of color
in the Blank et al.?® study.

Biological-related factors

HIV treatment regimen. HIV treatment regimens were
associated with viral loads and ART adherence, as reported
by three studies (see Figure 2).!3430 One** of these studies
reported that protease inhibitor-based regimens were asso-
ciated with high viral loads, low CD4 count, and incidence
of AIDS. Another study reported that women on protease
inhibitor-based regimens were less likely to be virally sup-
pressed than those not on protease inhibitor-based regi-
mens.’® As protease inhibitors are often used as second
line or salvage therapy, there may be a bias toward indi-
viduals with a history of non-suppression utilizing pro-
tease inhibitor therapy and comparisons to other classes of
ART should be viewed with this regard. Hanna et al.>*
examined a cohort of 1727 women on a single-tablet HIV
treatment regimen over a 7-year period. They reported an
increased adherence rate and viral suppression from 78%
to 85% among the participants on single-tablet regimen.
Although not statistically significant, a single-tablet regi-
men was associated with improved quality of life and
lower incidence of AIDS compared with those on multiple
tablet regimens.?* Similarly, Lazenby et al.!* examined
women on single or multiple HIV treatment regimens and
found that those on three or more had higher viral loads
than women on fewer.

Age was another common confounder controlled for by
most of the studies. Despite being identified as a con-
founder, two studies found increased age®-* negatively
associated with viral suppression.
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Pregnant women-specific factors

Four of the 14 articles examined factors affecting viral
suppression during pregnancy and post-partum (see Table
1).13283235A]] four articles reported being in HIV care;
specifically, early initiation of HIV care as a factor associ-
ated with viral suppression during delivery and post-par-
tum. Also, early engagement in HIV care during pregnancy
was found to be associated with HIV care retention post-
partum.?® However, one of the studies®?> found the post-
partum period to be positively associated with high viral
load regardless of ART due to immune activation. Truong
et al.’ specifically found continued use of zidovudine and
ART post-partum were positively associated with an
increase in viral loads.?? One?® of the studies and the only
interventional study included in this review reported that
group prenatal care was significantly associated with viral
suppression at the time of delivery and up to 12 months
retention in HIV care postdelivery.?

Findings from another study'® reported location as a
predictor for viral loads. Women in rural regions were less
likely to be virally suppressed compared with women in
urban regions.'® Although, this was reported by one of the
studies that examined 666 pregnant women (see Table 1).13

Discussion

We examined a total of 14 articles to identify and synthe-
size factors associated with viral suppression in women
living with HIV in the United States. These factors were
psychologically, socially, and biologically related, while
some were specific among pregnant women. The most
commonly reported factors negatively associated with
viral suppression were substance use, suboptimal or late
pre- or post-partum HIV care. Lack of health insurance,
financial constraint, and complexity of HIV treatment reg-
imen were the next most common set of factors, followed
by IPV, depression, location, age, and race.

This review was the first to report on factors associated
with viral suppression among women of all races living
with HIV in the United States. Although a previous sys-
tematic review!® included three?>?”3 of the 14 articles in
this review, it primarily focused on adherence and reten-
tion among African American women. Substance use was
the most common (4 out of the 14 studies) reported signifi-
cant factor negatively associated with viral suppression,
found among pregnant and nonpregnant women. Consistent
with another systematic review,*® substance use was sig-
nificantly associated with ART adherence and viral sup-
pression gaps among female sex workers living with HIV
in sub-Saharan Africa.3

Findings from all four studies that recruited pregnant
women were consistent with another systematic review.
These four studies found late HIV care engagement pre- and
post-partum negatively associated with viral suppression.

Similarly, late pre- and postnatal HIV care were negatively
associated with ART adherence and viral suppression
among pregnant women in Africa.® However, this was
linked to stigma and discrimination.>

History and experience of I[PV was a common factor
that was negatively associated with viral suppression
among pregnant and nonpregnant women. The findings
from this review on IPV corroborate other systematic
reviews.?** One systematic review reported IPV as a sig-
nificant factor associated with lower odds of viral suppres-
sion and poor ART adherence in women.*’ Also, IPV and
financial constraints were strong factors associated with
ART adherence during pregnancy in another review.*

Of note, half of the 14 studies included in this review
(see Table 1) recruited participants from the WIHS, the
largest multicenter prospective observational study of
HIV-infected and noninfected women in the United
States.*! The WIHS study sites are located in big cities
across the United States suggesting less research focus on
women living with HIV in rural regions. In fact, only
one!'® of the 14 studies in this review focused on women
in the rural U.S. Women in the WIHS might not be gen-
eralizable or represent the entire U.S. population of
women living with HIV, highlighting the need for more
studies in the rural United States. In addition, the current
state of HIV research among women living with HIV in
the United States reveals a lack of interventional studies
in this area. Of the 14 studies reviewed, only one?® study
was interventional, suggesting directions for future inter-
ventional studies.

There were inconsistencies in viral suppression criteria
or viral load cut-offs across all studies despite CDC’s rec-
ommended <200 copies/mL of HIV RNA in the blood.®
This may have been related to differences in testing capa-
bilities at the time of study conduct. For example, most
U.S. laboratories currently utilize tests with detection lim-
its of 50 or even 20 copies per mL. Many clinics now use
these thresholds as limits for “undetectable” viral load.
The differences in detection limits of assays can make it
difficult to compare groups utilizing different cut-offs.
However, for the purpose of this review, classification of
viral suppression was unlikely to be influenced by viro-
logic blips in individuals utilizing assays with lower limits
of detection.

Transgender people make up a significant part of the
U.S. population, with about 1 million individuals identify-
ing as transgender in the United States in 2018.4> Also, in
2018, transgender women accounted for 92% of new HIV
diagnoses among transgender people in the United States.*?
A more recent survey of transgender women by the CDC
in 2020 revealed that four out of ten transgender women
had HIV.® Despite the burden of HIV among transgender
women, there is a paucity of data about this population.**
For instance, only one transgender women U.S. study’
with a focus on this research area was found during the
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literature search. The study was excluded due to limited
data on levels in gender transition (such as hormone, sur-
gery, or full transition) and factors associated with viral
suppression in different stages in gender transition.
Furthermore, factors associated with viral suppression
among transgender and cisgender women may differ. In
the Swiss HIV Cohort Study, for example, transgender
women experienced twice the rates of previous psycholog-
ical-related hospitalization than cisgender women (11.2%
versus 5.1%).* However, there are limited studies in this
area. Hence, the state of science on transgender women
underscores the need for research to focus on HIV preven-
tion and care among this population.

There are limitations in this review. First, recent studies
related to this topic might have been missed during our
search and omitted in this review. Second, articles were
limited to English-language articles, which might have
prevented us from capturing relevant Spanish studies as
Hispanics and Latinos make up 29% of people living with
HIV in the United States and 18.5% of the national popula-
tion.*>6 Third, factors associated with viral suppression in
women might have been missed by excluding studies that
recruited females and other genders.

This review highlights the importance of considering
substance use, pre- and post-partum HIV care, health
insurance, and IPV on viral suppression, which is cor-
roborated in previous reviews. Most of the included stud-
ies were cross-sectional; only one was interventional.
Future interventional studies in this area are needed to
determine the causation between viral suppression and
the factors identified in this review. In addition, we rec-
ommend future HIV research compare urban and rural
regions in the United States as most of the studies
included in this review were conducted in densely popu-
lated, urban areas. Finally, there are limited HIV research
data on transgender women, making it difficult to draw a
conclusion on HIV among this population. Of the 568
articles retrieved during the database search for this
review, only one study’ exclusively focused on this area
of HIV research among transgender women in the United
States. More HIV studies on transgender women are
needed for sufficient data for future HIV prevention and
management research among this population.

Conclusion

Included in this review is a synthesis of factors associated
with viral suppression among women living with HIV in
the United States. Although viral load cut-offs were incon-
sistent across all studies, substance use, complexity of HIV
treatment regimen, lack of health insurance, financial con-
straints, suboptimal or late pre- and post-partum HIV care,
IPV, younger age, depression, and belonging to racial or
ethnic minority groups were the most commonly reported
factors negatively associated with viral suppression. It is

strongly recommended that future interventional studies
are designed to address the aforementioned factors among
women living with HIV in the United States, particularly
in rural regions.
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