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adolescent pregnancy, or induced abortion. Lifetime history of these psychosocial stressors
were used to create a syndemic score based on the presence or absence of these conditions. All

Keywords: dichotomous variables were summed (range 0 to 4), with greater scores indicating more syn-
HIV demic factors experienced. Logistic regression models identified predictors of non-retention,
Syndemic defined as < 2 HIV viral load or CD4 results within the first year of enrollment. Of 915 women,
Retention non-retention was observed for 18%. Prevalence of syndemic factors was adolescent
Women pregnancy (53.2%), physical/sexual violence (38.3%), induced abortion (27.3%), and illicit drug

Reproductive health

use (17.2%); 41.2% experienced > 2 syndemic conditions. Syndemic scores of 2 and 3 were associ-
ated with non-retention, as well as low education, years with HIV and seroprevalent syphilis.
Psychosocial and reproductive syndemics can limit women’s retention in HIV care. Syphilis
infection predicted non-retention and could be explored as a syndemic factor in future studies.
© 2023 Sociedade Brasileira de Infectologia. Published by Elsevier Espana, S.L.U. This is an open
access article under the CC BY-NC-ND license
(http:/creativecommons.org/licenses/by-nc-nd/4.0/)

risk at the population level.'® As women comprise more than

Introduction half of adults living with HIV worldwide, strategies to improve
retention in care among women are fundamental to achiev-
Retention in HIV care has been associated with virologic sup- ing the UNAIDS 95-95-95 goals.> Analysis of a large Latin

pression, improved survival, and reduced HIV transmission American cohort between 2003-2012 found that female sex
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was significantly associated with lower retention compared
to males.® While qualitative studies have explored factors like
gender-based violence and child care responsibilities as
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potential barriers,”® our understanding of sex-specific and

reproductive factors impacting women’s engagement in the
HIV care continuum remain limited.

Considering the sociocultural and structural vulnerability of
women living with HIV, syndemic theory can provide a useful
framework to explore health-related behaviors in this popula-
tion. Syndemics are defined as mutually-reinforcing, psychoso-
cial conditions that interact synergistically to enhance disease
transmission and worsen health outcomes.’ The first and most
well-researched syndemic of Substance Abuse, Violence, and
AIDS (SAVA) described the interconnectedness of these condi-
tions in impoverished urban environments.’® More recently,
syndemics have been associated with poor HIV care outcomes,
including Antiretroviral Therapy (ART) non-adherence, higher
viral loads, and reduced engagement in care."? However,
inclusion of women living with HIV and individuals living out-
side the United States (U.S.) has been limited in these analyses."*

In the present study, our objective was to assess syndemic
prevalence and correlates of non-retention in HIV care among
women enrolled in the Instituto Nacional de Infectologia
Evandro Chagas, Fundagao Oswaldo Cruz (INI-Fiocruz) wom-
en’s cohort in Rio de Janeiro, Brazil. Improved characteriza-
tion of barriers and facilitators of retention in care for women
living with HIV has implications for enhancing health care
service delivery in this population and making progress
toward the UNAIDS 95-95-95 targets.

Methods
Study population and procedures

The INI-Fiocruz women's cohort is a clinic-based, gynecologic
cohort of women living with HIV in Rio de Janeiro, Brazil. Par-
ticipants undergo study visits every 6-12 months consisting
of face-to-face interviews, clinical and laboratory assess-
ments, and physical exam.*'* Women with documented HIV
infection, who were >18 years-old, and who enrolled in the
INI-Fiocruz women’s cohort between January 2000 and
June 2015 were eligible for this analysis. Of note, the cohort
ceased enrolling new participants in 2015, therefore addi-
tional results were not available beyond this point. Partici-
pants were excluded if they were pregnant on enrollment,
became pregnant within one year of enrollment, or died
within one year of enrollment. Participants were enrolled in
the cohort on the first study visit date. The cohort study was
approved by the ethics review board at INI-Fiocruz.

Study definitions

Demographic characteristics were self-reported. Race/skin
color was categorized as white, black, or mixed, and partici-
pants who identified as “other” race (n = 24) were included in
the mixed category. Education was dichotomized into > 9 or <
9 years. Year of enrollment was categorized into three time
periods (2000-2004, 2005-2009, or 2010-2015). CD4*T-lympho-
cyte count and HIV-1 RNA baseline values were the measure-
ments recorded closest to the enrollment date, with a
window of up to one year before enrollment. ART use was
defined as initiating therapy before the cohort enrollment

date with a regimen end date occurring after enrollment;
time on ART was calculated from the first regimen start date
until date of cohort enrollment. AIDS-Defining Illnesses (ADI)
were classified according to 1993 Centers for Disease Control
and Prevention (CDC) definitions,"® and prior ADI included
any diagnosis before women’s cohort enrollment and up
to 30 days after enrollment. Years living with HIV were calcu-
lated based on date of diagnosis until date of cohort enroll-
ment.

Age at sexual debut was dichotomized into < 15 and >
15 years old. Participants self-reported whether they had a
child living with HIV/AIDS; those without any prior births
were categorized as a “no” response for this variable. Positive
treponemal antibody tests measured any time before cohort
enrollment until 30 days after enrollment were used to diag-
nose seroprevalent syphilis, which included both active and
past cases. Active syphilis was defined as a reactive non-trep-
onemal test >1:8 within one year prior to cohort enrollment
until 30 days after with positive confirmatory treponemal
test. Participants were categorized based on history of prior
syphilis testing and treatment as active infection, past infec-
tion, or no syphilis infection.

Syndemics were defined as lifetime history of: sexual or
physical violence, illicit drug use, adolescent pregnancy, or
induced abortion.”’®" History of sexual violence was
assessed by asking about any prior instances of non-consen-
sual sex; participants were asked about physical violence via
the question “Have you suffered any physical aggression not
directly related to a sexual practice?”. A positive history of
violence was defined as a “yes” response to either question.
Participants were asked about lifetime use of each of the fol-
lowing substances: marijuana, intravenous cocaine, intrana-
sal cocaine, and inhalants. A positive response to any of these
items was defined as prior illicit drug use. Participants pro-
vided their age at first pregnancy to assess prevalence of ado-
lescent pregnancy, which was defined as pregnancy
between 10-19 years of age.'® Participants were asked the
total number of prior induced abortions; any response >0 was
classified as a lifetime history of induced abortion. Spontane-
ous abortions were assessed separately and were not
included in the induced abortion variable. Women without a
prior pregnancy (n = 89) were classified as a “no” response for
both the adolescent pregnancy and induced abortion varia-
bles. A syndemic score was created by summing the presence
or absence of each of the four dichotomous variables: physi-
cal/sexual violence, illicit drug use, adolescent pregnancy,
induced abortion. One point was assigned to each positive
response; therefore, the higher numbers in the sum score
indicate greater exposure to syndemic variables. Participants
with missing responses for any syndemic variable were clas-
sified as a “no” response for the sum score calculation.

Retention in HIV care was defined as completing HIV mon-
itoring laboratory tests (CD4" T-lymphocyte count or HIV-1
RNA PCR) on two or more visits at least 90 days apart within
the first year of enrollment in the women’s cohort.*?

Statistical analysis

We performed descriptive analyses of baseline demographic,
psychosocial, behavioral, and clinical characteristics, stratified
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by retention status. Comparisons between retained and non-
retained groups were conducted using Chi-Squared tests for
categorical variables and Rank-sum tests for continuous varia-
bles. Bivariate logistic regressions were performed to test asso-
ciations between the four syndemic variables, as proposed by
Stall et al.?°

Unadjusted logistic regression models were used to iden-
tify variables associated with non-retention. Stepwise back-
ward logistic regression was performed, whereby all variables
with p-value <0.20 were included in the adjusted model. Vari-
ables with p-value >0.05 were removed and a final model was
reached for all variables with p-value < 0.05. Age and race
were forced into the models due to previous associations
with retention in the literature.”>*” The association between
syndemics and non-retention was tested using two multivari-
ate logistic regression models: Model 1 incorporated individ-
ual syndemic variables, and Model 2 used the syndemic sum
score. Variables included in the regression models are out-
lined in Table 3.

Interaction effects among syndemic variables were tested
using multiplicative models and via calculation of the unad-
justed and adjusted Relative Excess Risk due to Interaction
(RERI).” Additionally, baseline characteristics were stratified
by syphilis status at cohort entry. Participants with missing
treponemal or non-treponemal tests at baseline (n = 50) were
excluded from these analyses. Differences were assessed
using chi-square or Fisher’s exact tests for categorical varia-
bles and Kruskal-Wallis tests for continuous variables. Bivari-
ate regressions were performed to test associations between
seroprevalent syphilis and all syndemic variables. R (ver-
sion 3.3.1) was used for all analyses.

Results

Overall, 915 women met inclusion criteria (Fig. 1). Eighteen
percent (n = 165) of the study population were defined as “not
retained in HIV care”. The median age at enrollment
was 37 years (IQR 31-44). Most participants were black or
mixed race (66.2%) and had < 9 years of education (52.5%).
Median CD4*T-lymphocyte count (CD4 count) on enrollment
was 404 cell/mm? (IQR 231-613). At baseline, 41.3% of women
were not on ART, 46% had HIV-1 RNA > 400 copies/mL, and
29.1% were previously diagnosed with an ADI. Seroprevalent

1171 women 2 18 years-old, enrolled in the general
HIV cohort at INI-Fiocruz between Jan 2000-May
2015 with at least 2 visits 60 days apart
I
943 enrolled in the INI-Fiocruz Women’s
Cohort between Jan 2000-May 2015

Exclusion Criteria:

* Pregnant on enroliment (N=5)

* Pregnant within first year of
enrollment (N=20)

* Deceased within first year of
enroliment (N=3)

915 participants meeting
inclusion criteria

Fig. 1-Enrollment flowchart, INI-Fiocruz Women’s Cohort,
2000-2015.

syphilis was diagnosed in 12.8% of our sample. Prevalence of
syndemic factors were physical/sexual violence (38.3%), illicit
drug use (17.2%), adolescent pregnancy (53.2%), and induced
abortion (27.3%). Nearly half of participants (41.2%) experi-
enced > 2 syndemic conditions (Table 1).

Women who were not retained in HIV care were more
likely to have: < 9 years education (61.0 vs. 50.6%, p = 0.020),
longer duration of HIV diagnosis (median years 1.9 vs. 1.1,
p = 0.016), and seroprevalent syphilis (20.8 vs. 11.1%,
p = 0.002). History of illicit drug use (26.7 vs. 15.1%, p < 0.001)
and higher composite syndemic score (median IQR 2(1,2) vs. 1
(0,2), p = 0.002) were also more common among non-retained
women. Two or more syndemic conditions were experienced
by 39.1% and 50.9% of the women who were retained and
non-retained in care, respectively (p = 0.002). Apart from sero-
prevalent syphilis, sexual and reproductive health variables
(e.g., sexual debut, recent partners, lifetime partners, gravid-
ity, and parity) did not differ significantly between retained
and non-retained participants (Table 1).

Among participants with at least one syndemic factor,
3.3% experienced all four conditions. The largest areas of
overlap were between physical/sexual violence and adoles-
cent pregnancy (13%), and adolescent pregnancy and
induced abortion (9.9%) (Fig. 2). Bivariate logistic regres-
sions showed that all syndemic factors were significantly
associated with each other, with the strongest association
between illicit drug use and physical/sexual violence
(OR =2.52, 95% CI 1.76-3.60) (Table 2). Seroprevalent syphilis
was significantly associated with physical/sexual violence
(OR = 1.57, 95% CI 1.05-2.35) and illicit drug use (OR = 2.48,
95% CI 1.59-3.87).

In the unadjusted models, < 9 years of education, missing
CD4 laboratory result at baseline, longer duration of HIV diag-
nosis, and seroprevalent syphilis were all significantly associ-
ated with non-retention (p = 0.017, 0.008, 0.039, and 0.001,
respectively). Illicit drug use (p < 0.001) and the presence
of 2 and 3 syndemic factors (p = 0.017, p = 0.012) were also
associated with non-retention in unadjusted analyses. Cohort
enrollment in later years, between 2005-2009 and 2010-2015,
was associated with improved retention (p < 0.001 and
p = 0.015, respectively). Age and race were not found to be sig-
nificantly associated with non-retention in unadjusted or
adjusted models (Table 3).

In multivariate Model 1, the following variables were asso-
ciated with non-retention: <9 years education (aOR = 1.59,
95% CI 1.05-2.42), years with HIV (odds per year) (aOR = 1.06,
95% CI 1.01-1.11), and seroprevalent syphilis (active and past
infections) (aOR = 1.85, 95% CI 1.11-3.06). Enrollment in 2005-
2009 and 2010-2015 (aOR = 0.18, 95% CI 0.12-0.32; aOR = 0.50,
95% CI 0.31-0.81) was less likely to be associated with non-
retention. We also found improved retention for women with
ART initiation within 3 months of women’s cohort enrollment
(@OR = 0.54, 95% CI 0.31-0.93) and within 3-24 months
(aOR = 0.57, 95% CI 0.36-0.92). Associations between individ-
ual syndemic factors and non-retention did not reach statisti-
cal significance. However, in Model 2, syndemic sum scores
of 2 (aOR = 1.94, 95% CI 1.10-3.41) and 3 (aOR = 2.16,
95% CI 1.10-4.24) were significantly associated with non-
retention. The effect of the other covariates remained the
same (Table 3). We did not find statistical evidence of



4 BRAZ J INFECT DIS. 2023;27(4):102779

able 1 - Baseline socio-demographic, clinical, reproductive, and psychosocial factors by retention status among women

living with HIV in Brazil, 2000-2015.

Non-retention Retention Total p-value
Total 165 (18) 750 (82) 915
Socio-demographics
Age
Median (IQR) 36 (30.44) 37 (31.44) 37 (31.44) 0.371
18-24 12 (7.3) 70 (9.3) 82(9) 0.428
25-34 65 (39.4) 248 (33.1) 313 (34.2)
35-44 51 (30.9) 259 (34.5) 310(33.9)
>45 37 (22.4) 173 (23.1) 210 (23)
Skin color
White 60 (36.4) 249 (33.2) 309 (33.8) 0.102
Black 47 (28.5) 172 (22.9) 219 (23.9)
Mixed 58 (35.2) 329 (43.9) 387 (42.3)
Education < 9 years (n = 905) 100 (61) 375 (50.6) 475 (52.5) 0.02
HIV Clinical History
Year of enrollment
2000-2004 49(29.7) 110 (14.7) 159 (17.4) <0.001
2005-2009 36 (21.8) 339 (45.2) 375 (41)
2010-2015 80 (48.5) 301 (40.1) 381 (41.6)
CD4*T lymphocyte count
Median (IQR) 448 (224.659) 392 (232.599) 404 (231.613) 0.176
<350 57 (34.5) 293 (39.1) 350 (38.3) 0.012
> 350 90 (54.5) 420 (56) 510 (55.7)
Missing 18 (10.9) 37 (4.9) 55 (6)
HIV-1 RNA
<400 65 (39.4) 302 (40.3) 367 (40.1) 0.742
> 400 74 (44.8) 347 (46.3) 421 (46)
Missing 26 (15.8) 101 (13.5) 127 (13.9)
Time on ART
0 (no ART) 74 (44.8) 304 (40.5) 378 (41.3) 0.141
<3 months 26 (15.8) 164 (21.9) 190 (20.8)
3-24 months 49 (29.7) 235 (31.3) 284 (31)
> 24 months 16 (9.7) 47 (6.3) 63 (6.9)
Prior AIDS-Defining Illness 51 (30.9) 221 (29.5) 272 (29.7) 0.785
Median (IQR) years with HIV 9(0.9.4.9) 1.1(0.6.3.4) 1.2 (0.6.3.8) <0.001
Sexual and Reproductive History
Sexual debut < 15 years (n = 904) 36 (22) 142 (19.2) 178 (19.7) 0.486
Median (IQR) sexual partners in the past year (n = 888) 1(1.1) 1(1.1) 1(1.1) 0.994
Median (IQR) lifetime partners (n = 858) 5(3.10) 5(3.9) 5(3.9) 0.259
Seroprevalent syphilis (n = 884) 32(20.8) 81(11.1) 113 (12.8) 0.002
Median (IQR) gravidity 3(2.4) 2(1.4) 2(1.4) 0.144
Median (IQR) parity 2(1.3) 2(1.3) 2(1.3) 0.082
Child with HIV/AIDS (n = 877) 10 (6.4) 25 (3.5) 35 (4) 0.14
Psychosocial Factors
Lifetime physical or sexual violence (n = 896) 72 (43.9) 271 (37) 343 (38.3) 0.121
Lifetime illicit drug use (n = 901) 44 (26.7) 111 (15.1) 155 (17.2) <0.001
Adolescent pregnancy 98 (59.4) 389 (51.9) 487 (53.2) 0.095
Lifetime history of induced abortion (n = 907) 46 (28.6) 202 (27.1) 248 (27.3) 0.773
Composite syndemic score
Median (IQR) 2(1.2) 1(0.2) 1(1.2) 0.002
0 28 (17) 191 (25.5) 219 (23.9) 0.046
1 53(32.1) 266 (35.5) 319 (34.9)
2 51 (30.9) 189 (25.2) 240 (26.2)
3 27 (16.4) 87 (11.6) 114 (12.5)
4 6(3.6) 17(23) 23(2.5)

interactive effects among the syndemic factors in our analysis
(Supplemental Digital Content).

were older, with a median age of 40 and 41 years, respectively
(p = 0.002). A greater proportion of active cases were among

We stratified baseline characteristics of study participants
by syphilis status. Among participants with complete sero-
logic results on enrollment, 1.7% had active syphilis infection
and 11.3% had evidence of past infection (Fig. 3, Supplemental
Digital Content). Women with active or past syphilis infection

black women (60% vs. 13.3% white), and there were more past
cases reported among mixed-race women (46.9% vs. 26.5%
white). Most participants with syphilis diagnoses
had <9 years of education (71.4% active and 70.1% past
vs. 52.5% overall, p < 0.001). A history of illicit drug use among
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Adolescent Pregnancy

Violence

Abortion

Drug use

2.7%

Fig. 2—-Overlapping prevalence of syndemic conditions among women living with HIV in Brazil, 2000-2015.

women with syphilis infection was also common
(33.3% active and 30.6% past vs. 17.2% overall, p < 0.001).
Women with a history of past infection were more likely to
have a higher syndemic score than any other group — median
(IQR) 2 (1,2) for past versus 1 (1,2) overall (p < 0.001) (Supple-
mental Digital Content).

Discussion

Our results show a high proportion of women retained in HIV
care and an important effect of syndemic factors on retention.
Non-retained women experienced a disproportionate burden
of concurrent adverse psychosocial and reproductive factors,
ie., syndemics. We observed a doubling of non-retention
odds when multiple syndemic factors were combined. This
study is the first, to our knowledge, to quantitatively show
that reproductive characteristics can impact HIV care out-
comes when combined with other social stressors in a syn-
demic fashion. The association between syphilis and non-
retention, independent of certain sexual behavior risk factors,
is also a novel finding with implications for targeting inter-
ventions to improve HIV care outcomes among vulnerable
women living with HIV.

Overall, 18% of women in the INI-Fiocruz cohort were not
retained in HIV care. This proportion is somewhat lower than
rates observed among women enrolled in large cohorts across
Latin America (26%) and North America (25%).>%* Although
prior studies have found associations between retention and
clinical characteristics like CD4" T-lymphocyte count and
ADIs,” our results suggest that sociodemographic and behav-
ioral factors may be more relevant determinants of retention
among urban Brazilian women. In conjunction with prior
studies in Brazil and elsewhere, participants with limited
education had a higher likelihood of being non-retained in
care.’>?® Interventions targeting lower education populations
to promote healthcare access or provide multidisciplinary
support services may improve retention in HIV care.?”-*®

Regarding syndemic factors, our variable selection was
rooted in both quantitative and theoretical literature. The
SAVA syndemic has been well documented,’ along with stud-
ies demonstrating potential mechanisms for substance use
and violence to limit healthcare engagement, including social
instability, provider mistrust, and mental illness.”?° Ostrach,
Lerman & Singer have proposed that stigmatized reproduc-
tive options can adversely impact women’s health in a
syndemic fashion.” The experience of adolescent pregnancy
and induced abortion, particularly in societies where
these pregnancies are “socially pathologized”, can potentiate

Table 2 - Associations of syndemic conditions among women living with HIV in Brazil, 2000-2015.

Physical/sexual violence

Illicit drug use Adolescent pregnancy

OR (95% CI)
Physical/sexual violence
Illicit drug use
Adolescent pregnancy
Induced abortion

252 (1.76-3.60)
1.58 (1.20-2.08)
1.64 (1.22-2.22)

OR (95% CI) OR (95% CI)

1.69 (1.18-2.42)

1.66 (1.14-2.40) 1.80 (1.34-2.44)
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Table 3 - Unadjusted and adjusted associations with non-retention in HIV care among women living with HIV in Brazil,

2000-2015.
Unadjusted p-value  Model 1* Adjusted p-value  Model 2° Adjusted p-value
OR OR (95% Cl) OR (95% ClI)
(95% CI)
Age
18-24 Ref Ref Ref Ref Ref Ref
25-34 1.53 (0.78-2.99) 0.215  1.20(0.57-2.51) 0.623  1.19(0.58-2.46) 0.632
35-44 1.15 (0.58-2.27) 0.69 0.76 (0.35-1.61) 0.470 0.75 (0.36-1.59) 0.458
>45 1.25 (0.61-2.53) 0.54 0.75 (0.34-1.69) 0.490 0.70 (0.32-1.55) 0.382
Skin color
White Ref Ref Ref Ref Ref Ref
Black 1.13 (0.74-1.74) 0.565 1.34 (0.81-2.21) 0.250 1.35(0.83-2.21) 0.228
Mixed 0.73 (0.49-1.09) 0.123 0.86 (0.55-1.36) 0.526 0.89 (0.57-1.39) 0.602
Education < 9years  1.52(1.08-2.15) 0.017  1.59 (1.05-2.42) 0.029  1.58(1.06-2.36) 0.025
(n = 905)
Year of enrollment
2000-2004 Ref Ref Ref Ref Ref Ref
2005-2009 0.24 (0.15-0.39) <0.001 0.18 (0.12-0.32) <0.001 0.18 (0.11-0.30) <0.001
2010-2015 0.60 (0.39-0.91) 0.015 0.50 (0.31-0.81) 0.005 0.50 (0.31-0.80) 0.004
CD4+ T lymphocyte
count
> 350 Ref Ref
<350 0.91 (0.63-1.31) 0.602
Missing 2.27 (1.24-4.17) 0.008
HIV-1RNA
<400 Ref Ref
> 400 0.99 (0.69-1.43) 0.961
Missing 1.20 (0.72-1.99) 0.489
Time on ART
0 (no ART) Ref Ref Ref Ref Ref Ref
<3 months 0.65 (0.40-1.05) 0.083 0.54 (0.31-0.93) 0.026 0.53 (0.31-0.91) 0.020
3-24 months 0.86 (0.57-1.28) 0.447 0.57 (0.36-0.92) 0.020 0.59 (0.37-0.93) 0.025
> 24 months 1.39 (0.75-2.60) 0.29 0.97 (0.45-2.10) 0.944 1.05 (0.49-2.21) 0.907
Prior AIDS-Defining 1.07 (0.74-1.54) 0.714
Illness
Median (IQR) years 1.04 (1.00-1.08) 0.039 1.06 (1.01-1.11) 0.016 1.05 (1.01-1.10) 0.019
with HIV
Sexual debut < 1.18 (0.78-1.79) 0.421
15 years (n = 904)
Median (IQR) sexual ~ 1.03 (0.98-1.09) 0.212
partners in the
past year (n = 888)
Median (IQR) life- 1.00 (0.99-1.00) 0.487
time partners
(n = 858)
Seroprevalent 2.10 (1.34-3.30) 0.001  1.85(1.11-3.06) 0.018  1.89(1.15-3.11) 0.012
syphilis (n = 883)
Median (IQR) 1.05 (0.98-1.14) 0.141
gravidity
Median (IQR) parity 1.10 (1.00-1.20) 0.052
Child with HIV/ 1.09 (0.90-4.05) 0.094
AIDS (n = 877)
Lifetime physicalor ~ 1.33 (0.94-1.88) 0102  1.13(0.75-1.68) 0.562
sexual violence
(n =896)
Lifetime illicit drug 2.05 (1.37-3.05) <0.001 1.50 (0.94-2.41) 0.089
use (n=901)
Adolescent 1.36 (0.96-1.91) 0.08 1.36 (0.91-2.05) 0.137
pregnancy
Lifetime history of 1.08 (0.74-1.57) 0.7 0.92 (0.59-1.42) 0.701
induced abortion
(n =907)
Composite syndemic
score
0 Ref Ref Ref Ref
1 1.36 (0.83-2.23) 0.224 1.51(0.87-2.62) 0.143
2 1.84 (1.11-3.04) 0.017 1.94 (1.10-3.41) 0.022
3 2.12 (1.18-3.80) 0.012 2.16 (1.10-4.24) 0.025
4 2.41(0.88-6.62) 0.089 1.34 (0.42-4.30) 0.617

o ®

Model 1 includes individual syndemic factors; age and race were forced into the final model.
Model 2 includes the syndemic score; age and race were forced into the final model.
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915 participants

Treponemal test anytime
before enrollment until

30d after
[ ]
771 Treponemal 31 Treponemal
negative 13 Trep_)qnemal missing
positive

711 Treponemal
negative on or after
enrollment date

60 Treponemal positive
or missing on or after

enroliment date
NO SYPHILIS

15 Non-treponemal 21:8

ACTIVE INFECTION

92 Non-treponemal <1:8

0 Non-treponemal 21:8

11 Non-treponemal <1:8

0 Non-treponemal 21:8  |—

41 Non-treponemal <1:8

MISSING

PAST INFECTION

6 Non-treponemal missing

NO SYPHILIS

19 Non-treponemal missing|_|
MISSING

20 Non-treponemal missing
MISSING

PAST INFECTION

* Non-treponemal tests were assessed closest to enroliment
date, within one year of enrollment until 30d after

Fig. 3-Syphilis classification algorithm, INI-Fiocruz women’s cohort, 2000-2015.

internalized stigma, social exclusion, and medical complica-
tions for these women. Improved understanding of reproduc-
tive syndemics has implications for targeting interventions to
support healthcare engagement for vulnerable women living
with HIV. Syndemic psychosocial factors have been correlated
with sexual risk behaviors and decreased healthcare utiliza-
tion in U.S. women.?**? Higher SAVA scores were also predic-
tive of reduced viral suppression among women of color
living with HIV in the U.S.** Given that only 25% of quantita-
tive syndemic studies (including both men and women) have
occurred outside of the U.S., more research is needed to con-
textualize the impact of syndemics in low and middle income
countries.”® Although understudied, reproductive stigma is
rooted in political and cultural norms,** and likely exhibits
dramatic global variation.

Substance use and violence have also been correlated with
unintended pregnancy in Brazil and elsewhere**° Given the
potential stigma surrounding adolescent pregnancy and induced
abortion in the Brazilian context, we hypothesized that these
experiences would act synergistically to reduce retention in HIV
care. Perceived abortion stigma, for example, deters women
from seeking treatment for complications and is associated with
higher levels of psychologic distress post-procedure.’’*® Adoles-
cent pregnancy can similarly perpetuate negative health conse-
quences via social exclusion and economic disadvantage
resulting from lost educational opportunities.’”*

Nearly half (41.2%) of women in the INI-Fiocruz cohort
reported two or more syndemic factors. Although direct com-
parisons of syndemic prevalence are difficult due to varying
study definitions, prior studies among other socially-vulnerable

women found that 46.9%-61.5% reported >2 syndemic
conditions.*>** Our findings are consistent with Biello and col-
leagues’ analysis of MSM in Latin America, which showed
increasing odds of non-retention in HIV care with increasing
number of syndemic factors.”> However, the dose-response
relationship we observed did not persist in adjusted models,
most likely due to the small proportion of women experiencing
all four conditions.

Among individual syndemic factors, we found illicit drug
use correlated with non-retention in unadjusted models, as
found in previous studies of U.S. women.”"*° Our sample size
and lower prevalence of drug use compared to North Ameri-
can cohorts may have limited our ability to detect differences
in retention rates in the adjusted models.*** Substantial
underreporting may also have occurred for syndemic factors
like drug use and induced abortion that are illegal and highly
stigmatized in Brazil.** Despite the lack of statistical signifi-
cance in Model 1, the high prevalence of syndemic factors
and dose-response effects demonstrated in Model 2 suggests
that interventions addressing substance use, interpersonal
violence, and reproductive stigma are needed to advance
comprehensive HIV care for Brazilian women.

Seroprevalent syphilis was an independent predictor of
non-retention, apart from sexual risk factors of early sexual
debut, multiple recent partners, and number of lifetime part-
ners. Prior studies have associated syndemics with sexual
risk behavior,’®** incident syphilis,*® and other Sexually
Transmitted Infections (STIs).>' One analysis of sexual minor-
ity women in the U.S. found positive correlations between
health-related and behavioral syndemic factors, including



8 BRAZ ] INFECT DIS. 2023;27(4):102779

history of STIs.*® In our sample, syphilis cases were concen-
trated among women of non-white race, low educational
attainment, and history of illicit drug use. Singer’s original
syndemic description proposed that socioeconomic stressors
such as poverty, chronic stress, and substance use can con-
tribute to biologic and behavioral susceptibility to STIs.'°
More recent research has shown that STIs can cluster in
neighborhoods with greater social disorder and disadvan-
tage.”” As such, syphilis infection may be an indicator of
social vulnerability (perhaps through unstable partnerships,
commercial sex work, or limited health access) in our cohort.
Further research is needed to elucidate potential mechanisms
underlying this exploratory finding, that is particularly rele-
vant as syphilis incidence and the proportion of cases among
women continues to increase in Brazil.*®

Finally, our finding that non-retention correlated with
earlier years of cohort enrollment was observed in a previ-
ous study of the INI-Fiocruz HIV clinical cohort. The
authors attributed improvements in retention to increased
staffing, decreased HIV testing costs, and enhanced labora-
tory capacity that occurred in the early 2000s.”> We also
found that ART initiation within two years of cohort
enrollment improved retention in HIV care, compared to
women not on ART at baseline. Early ART initiation after
diagnosis has been associated with improved retention
and other beneficial HIV outcomes.*® As well, participants
may have been monitored more closely to evaluate immu-
nologic response following treatment initiation. Longer
duration of HIV disease was also associated with non-
retention, perhaps due to either clinical stability or feeling
too sick to attend appointments.>®

Our study has several limitations. Open enrollment proce-
dures used in the INI-Fiocruz women'’s cohort may limit gen-
eralizability to other populations living with HIV because of
non-probabilistic sampling. Findings may also not be applica-
ble to non-urban centers, as our study population was con-
centrated in a metropolitan area. Due to limitations in our
data collection, we could not establish whether syndemic
conditions occurred simultaneously. However, the literature
supports the use of lifetime history in syndemic analyses,
particularly for traumatic events.”” We were unable to
account for mental health disorders, alcohol consumption,
and unstable housing, which have been previously associated
with non-retention among women in the literature.”>*° Given
the social vulnerability of the INI-Fiocruz women'’s cohort,*
incorporation of these characteristics would have potentially
increased our overall syndemic prevalence and likely further
supported the associations we observed. Lastly, we did not
find evidence of synergistic effects among syndemic factors
when testing interactions, most likely due to small sample
size. Few syndemic studies have found statistical evidence
for interaction,?® and future research could consider combin-
ing datasets to explore multiplicative effects in accordance
with original syndemic theory.

In conclusion, improved interventions are needed to
address suboptimal HIV healthcare engagement among vul-
nerable women living with HIV. Future studies should
address these important challenges and consider incorporat-
ing reproductive variables and syphilis infection into syn-
demic analyses. Recognizing and characterizing sex-specific

risk factors and designing targeted interventions is critical to
moving the needle towards the 95-95-95 goals worldwide.
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