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Abstract: Objective: To estimate the prevalence and factors associated with reproductive desire in
a sample of women living with HIV/AIDS (WLHA) with serodiscordant partners. Study design:
Between September 2015 and August 2016, a cross-sectional study was conducted among 110 WLHA
from HIV/AIDS treatment services and non-governmental organizations. An interview was con-
ducted using a structured questionnaire to collect sociodemographic data, reproductive desire, and
potential predictor variables. Poisson regression was used to analyze the factors associated with
reproductive desire in the sample. Results: The prevalence of reproductive desire was 32.7% (95%
Confidence Interval: % CI: 24.7-42.0%). In regression analysis, we observed an association between
reproductive desire and the following variables: age < 30 years; relationship time < 2 years; repro-
ductive desire for the partner; and absence of children. Conclusions: The prevalence of reproductive
desire in the investigated sample was relatively high. Young age and reproductive desire for the
partner were the main associated factors.

Keywords: human immunodeficiency virus; acquired human immunodeficiency syndrome;
reproductive desire; Brazil

1. Introduction

It is estimated that 36.7 million people are living with HIV /AIDS (PLWHA) worldwide
and that 2.1 million new infections occurred in 2015 [1]. Of this population, approximately
80% are of reproductive age (between 15 and 49 years), and, of these, almost half have
HIV-negative partners, characterizing serodiscordant relationships [1,2].

Sexual and reproductive health corresponds to social and psychological needs that
can help PLWHA improve their health status. Due to access to prevention of vertical
transmission and antiretroviral therapy (ART), these individuals are more likely to con-
sider motherhood [3]. The advent of this therapy has led to an increase in the quality of
life and life expectancy of PLWHA with what is now considered a non-lethal disease in
properly treated persons, reducing the chance of sexual transmission to the partner [4,5].
ART has significantly reduced the vertical transmission of HIV, promoting an increase in
reproductive desire in PLWHA, especially women living with HIV /AIDS (WLHA) [6].

The reproductive desire expressed by PLWHA in serodiscordant relationships has long
been treated inadequately by health services [7]. For a long time, PLWHA in serodiscordant
relationships suppressed their reproductive desire for fear of transmission or lack of knowl-
edge regarding options for motherhood (e.g., assisted reproductive techniques). Some
evidence suggests that women whose partners were seropositive had a lower prevalence of
reproductive desire than those with seronegative partners [8,9].

A meta-analysis showed that men living with HIV/AIDS had a higher prevalence of
reproductive desire than WLHA, although studies that analyze the prevalence and factors
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associated with stratified reproductive desire for this group of women are scarce [10]. The
analysis of reproductive desire in WLHA is fundamental for planning reproductive care for
PLWHA, since the decision to have children, in many societies, often stems from maternal
desire. Previous studies have shown variations in the prevalence of reproductive desire in
WLHA. A study in Ethiopia, Africa, showed a prevalence of 40.3% [11]; in Rwanda, Africa,
a prevalence of 40.7% was found [12]; in the United States of America, a desire prevalence
of 43.0% was found [13]; in Spain, there was a prevalence of 49.0% [14]. In Brazil, a study
in Ceara, northeastern Brazil, showed that 64.0% of MLHA wanted to have children [8];
meanwhile, a study in Sao Paulo, Southeast region, showed a prevalence of 19.2% in this
population [15]. However, most previous studies were conducted in African countries [10]
and did not analyze associated factors in women who have serodiscordant partners.

Previously conducted studies have shown multiple determinants of reproductive
desire in WLHA, such as young age, absence of children, ART use, CD4 > 350 cells,
undetectable viral load, and the partner’s reproductive desire, among others [16-19].

In Brazil, studies on the determinants of reproductive desire in WLHA are scarce,
especially in those with serodiscordant partners [8,20]. The identification of factors as-
sociated with reproductive desire is fundamental for interventions aimed at adequately
attending to WLHA in serodiscordant relationships, thus reducing the risk of vertical HIV
transmission [21]. The objective of this study was to estimate the prevalence and factors
associated with reproductive desire in a sample of WLHA with serodiscordant partners.

2. Material and Methods

Between September 2015 and August 2016, a quantitative, observational, and cross-
sectional study was conducted with WLHA from referral services for HIV treatment
and nongovernmental organizations (NGO) in the state of Goids, in the Center-West re-
gion of Brazil. The following inclusion criteria were considered: women with a diagno-
sis of HIV/AIDS verified in the medical chart and a reproductive age between 18 and
49 years with a serodiscordant partner according to self-report. The exclusion criteria
were menopausal status according to women’s self-report, even for those within the study
inclusion age range. We excluded persons over 50 years old, considering the definition of
reproductive age for women defined by the World Health Organization (1849 years) [22].

The sampling performed in this study was non-probabilistic for convenience. All
women attending the study site were invited to participate (n = 310) and after including
only WLHA with discordant partners, 110 were included in the study.

Initially, all women were invited to participate in the study while awaiting medi-
cal appointments or during NGO meetings. After obtaining written consent, interviews
were conducted face to face using a structured questionnaire on sociodemographic data,
reproductive desire, and potential associated factors. The questionnaire was applied by pre-
viously trained health professionals and tested in a previous pilot study. The questionnaire
is available in full in the article by Ramos et al. [18].

2.1. Variables

The dependent variable investigated was reproductive desire expressed by the par-
ticipants at the time of the interview. This variable has been used in previous studies
conducted among WLHA [8].

The independent variables analyzed were: age (years), categorized as >40, 30-39, and
<30 years; education (years), categorized as <4, 5-8, and >8 years; formal employment
(no or yes) [23]; self-declared race/ethnicity, categorized as white, black, brown, or other
(Asian or native Brazilian) according to the race/skin color classification of the Brazilian
Institute of Geography and Statistics [24]; alcohol use (current), defined as consumption
in the previous month (no or yes); tobacco use (current), defined in the previous month
(no or yes); illicit drug use (ever) in lifetime (no or yes); condom use in the previous
12 months (never, sometimes, or always); relationship time, categorized as >5, 3-5, and
<2 years; undetectable viral load (no or yes), defined as a result less than or equal to
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50 copies/mL as available in medical records—those individuals on ART with an unde-
tectable viral load for at least 6 months cannot transmit HIV through sexual intercourse
(Undetectable = Untransmittable) [25,26]; most recent CD4 cell count, categorized as <200,
200-350, and >350 cells [27]; ART use (no or yes); time since diagnosis with HIV infection,
categorized as <2, 3-5, and >5 years; opportunistic illness in the last 6 months (defined
as those infections that occur as a result of HIV immunosuppression, such as esophageal
candidiasis, pneumonia, cytomegalovirus disease, among others (no or yes) [28]; STIs in
the previous 6 months (no or yes); history of children with positive HIV serology (no or
yes) [27]; number of children, categorized as none, 1-2, and >3; having become pregnant
after HIV diagnosis (no or yes) [29]; history of abortion (no or yes) [27]; reproductive desire
of the partner (no, do not know, or yes); no knowledge of assisted reproduction techniques
(no or yes); and knowledge of how to reduce risk of HIV transmission (no or yes). All
variables, except CD4 cell count and viral load, were measured using self-report.

2.2. Statistical Analyses

The data were analyzed in STATA, version 14.0 (StataCorp LLC, College Station,
TX, USA). The normality of the quantitative variables was verified by the Kolmogorov—-
Smirnov test. Descriptive analysis of variables was performed. Quantitative variables
were presented as mean and standard deviation (SD) and qualitative variables as absolute
and relative frequencies. Prevalence of reproductive desire was estimated with a 95%
confidence interval (95% CI). Bivariate Poisson regression analysis was conducted to verify
the factors associated with the dependent variable investigated. Variables with p < 0.20
were then included in the Poisson regression model with robust variance to estimate the
adjusted prevalence ratio (APR) and respective 95% CI. Variables with p values < 0.05 were
considered statistically significant.

2.3. Ethical Aspects

This study was approved by the Research Ethics Committee of the Federal University
of Goias, protocol number 763.839/2014. Written consent was obtained for all participants.

3. Results

A total of 310 WLHA were invited to participate in the study. Of these, 36 were
excluded because they were 50 years of age or over, and 69 had no partners. Of those
remaining (n = 205), 27 did not know the serological status of their partners, and 68 had
partners with positive serology for HIV. No woman was excluded due to menopause. Thus,
the sample of this study was composed of 110 WLHA with serodiscordant partners.

Table 1 presents the description of the variables investigated in the study. The averages
of age and schooling were 40.0 years (SD: 7.8) and 8.3 years (SD: 4.4), respectively. More
than half of the participants (55.5%) had formal employment. The use of tobacco, alcohol,
and illicit drugs was reported by 17.3%, 40.9%, and 10.9% of women, respectively.

Regarding the clinical characteristics, opportunistic disease and STIs in the previous
6 months were reported by 21.8% and 15.7% of the participants, respectively. Almost all
the women (91.8%) were on ART, 75.6% had the most recent CD4 cell count > 350 cells, and
48.9% had undetectable viral load (Table 1).

The prevalence of reproductive desire was 32.7% (95% CI: 24.7-42.0%). In a bivariate
analysis, it was verified that the prevalence was 5.41 times higher (PR: 5.41; 95% CI:
2.20-13.27) in women aged < 30 years compared to women aged > 40 years. Being of black
race/ethnicity increased the prevalence by 4.10 times (PR: 4.10; 95% CI: 1.18-14.28) when
compared to white participants. There was also an association between the dependent
variable and the partner’s reproductive desire (PR: 16.11; 95% CI: 3.84-67.51) and absence
of children (PR: 4.62; 95% CI: 1.99-10.71) (Table 2).
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Table 1. Characteristics of women living with HIV /AIDS with serodiscordant partners, Goias State,

2015-2016.
Variables n =110 %
Age (years), mean (SD) 37.0(7.8)
>40 48 43.6
30-39 43 39.1
<30 19 17.3
Education (years), mean (SD) 8.3 (44)
>4 24 21.8
5-8 38 345
>8 48 43.6
Formal employment
No 49 445
Yes 61 55.5
Race/ethnicity
White 22 20.0
Black 25 22.7
Mixed Brazilian 53 48.2
Others (A51'af1 or native 10 91
Brazilian)
Tobacco use !
Yes 19 17.3
No 91 82.7
Alcohol use !
Yes 45 40.9
No 65 59.1
Ilicit drug use 2
Yes 12 10.9
No 98 89.1
Condom use 3
Never 10 9.1
Sometimes 21 19.1
Always 79 71.8
Relationship time (years)
>5 38 345
3-5 31 28.2
<2 41 37.3
Reproductive desire in partner
No 50 455
Do not know 15 13.6
Yes 45 40.9
Number of children, mean
(SD) 2.5(1.7)
>3 54 49.1
1-2 42 38.2
None 14 12.7
Children with positive
serology for HIV 4
Yes 2 2.0
No 99 98.0
Pregnancy after diagnosis °
Yes 39 38.2
No 63 61.8
History of abortion 5
No 71 69.6

Yes 31 30.4
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Table 1. Cont.

Variables n=110 %
Opportunistic illness 3

Yes 24 21.8

No 86 78.2

STIs 36
Yes 17 15.7
No 91 84.3
Time since diagnosis (years)

>2 22 20.0

3-5 27 24.5

>5 61 55.5

ART use
No 9 8.2
Yes 101 91.8
CD47

<200 8 9.8

200-350 12 14.6

>350 62 75.6

Undetectable viral load 38

No 45 51.1

Yes 43 489

Knowledge of assisted
reproduction
No 68 61.8
Yes 42 38.2

Knowledge of how to reduce
risk of HIV transmission
No 62 56.4
Yes 48 43.6
ART = Antiretroviral therapy; HIV = Human immunodeficiency virus; SD = Standard deviation; STIs = Sexually
transmitted infections; ! Current (in the previous month); 2 Ever (lifetime); 3 Previous 6 months; * Missing data = 9;
5 Missing data = 8; ® Missing data = 2; 7 Missing data = 28; 8 Missing data = 26.

Table 2. Potential factors associated with reproductive desire in women living with HIV /AIDS with
serodiscordant partners, Goias State, 2015-2016.

Reproductive Desire  Cryde PR (95%

Variables A Total 1 % D P
Age (years)
>40 7/48 14.6 1.00
30-39 14/43 32.6 2.23 (0.90-5.53) 0.083
<30 15/19 78.9 5.41 (2.20-13.27) <0.001
Education (years)
>4 7/24 29.2 1.00
5-8 10/38 26.3 0.90 (0.34-2.37) 0.835
>8 19/48 39.6 1.35 (0.57-3.22) 0.490
Formal employment
No 15/49 30.6 1.00
Yes 21/61 34.4 1.12 (0.57-2.18) 0.728
Race/ethnicity
White 3/22 13.6 1.00
Black 14/25 56.0 4.10 (1.18-14.28) 0.026
Mixed-race 18/53 34.0 2.49 (0.73-8.45) 0.143

Others (Asian or native Brazilian) 1/10 10.0 0.73 (0.07-7.04) 0.788
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Table 2. Cont.

. Reproductive Desire  Cryde PR (95% )
Variables 14
n/Total ! % €D
Tobacco use 3
Yes 7/19 36.8 1.00
No 29/91 319 0.86 (0.37-1.97) 0.731
Alcohol use 3
Yes 15/45 33.3 1.00
No 21/65 323 0.96 (0.49-1.88) 0.916
Tlicit drug use 4
Yes 7/12 58.3 1.00
No 2998 29.6 0.50 (0.22-1.15) 0.107
Condom use ®
Never 5/10 50.0 1.00
Sometimes 6/21 28.6 0.57 (0.17-1.87) 0.335
Always 25/79 31.6 0.63 (0.24-1.65) 0.350
Relationship time (years)
>5 6/38 15.8 1.00
3-5 9/31 29.0 1.83 (0.65-5.16) 0.248
<2 21/41 51.2 3.24 (1.30-8.03) 0.011
Reproductive desire in partner
No 2/50 4.0 1.00
Do not know 5/15 33.3 8.33 (1.61-42.95) 0.011
Yes 29/45 64.4 (3.8}26171.51) <0.001
Number of children
>3 10/54 18.5 1.00
1-2 14/42 33.3 1.80 (0.79-4.05) 0.156
None 12/14 85.7 4.62 (1.99-10.71) <0.001
Children with positive serology for
HIV
Yes -/2 - 1.00
No 28/99 283 1.12 (0.27-4.62) 0.868
Pregnancy after diagnosis
Yes 9/39 23.1 1.00
No 20/63 31.7 1.37 (0.62-3.02) 0.427
History of abortion
No 18/71 254 1.00
Yes 11/31 35.5 1.39 (0.66-2.96) 0.380
Opportunistic illness history
Yes 7/34 29.2 1.00
No 29/86 33.7 1.15 (0.50-2.63) 0.730
STIs history °
Yes 6/17 35.3 1.00
No 30/91 33.0 0.93 (0.38-2.24) 0.879
Time since diagnosis (years)
>2 8/22 36.4 1.00
o 10/27 370 101(040-258) 0969
>5 18/61 29.5 0.81 (0.35-1.86) 0.623
ART use
No 3/9 33.3 1.00
Yes 33/101 327 0.98 (0.30-3.19) 0.974
CD4
<200 3/8 375 1.00
200-350 1/12 8.3 0.22 (0.02-2.13) 0.193
>350 23/62 37.1 0.98 (0.39-3.29) 0.986
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Table 2. Cont.

. Reproductive Desire  Cryde PR (95% )
Variables 14
n/Total ! % €D
Undetectable viral load °

No 13/45 28.9 1.00

Yes 16/43 37.2 1.28 (0.61-2.67) 0.498
Knowledge of assisted reproduction

No 21/68 30.9 1.00

Yes 15/42 35.7 1.15 (0.59-2.24) 0.667
Knowledge of how to reduce risk of

HIV transmission
No 16/62 25.8 1.00
Yes 20/48 41.7 1.61 (0.83-3.11) 0.153

95% CI = 95% Confidence interval; ART = Antiretroviral therapy; HIV = Human immunodeficiency virus;
PR = Prevalence ratio; SD = Standard deviation; STIs = Sexually transmitted infections; 1 Valid answers; 2 Wald
chi-square test; > Current (in the previous month); # Ever (lifetime); 5 Previous 6 months.

Table 3 presents the factors associated with reproductive desire after adjustment in
the Poisson regression model with robust variance. An association was observed be-
tween the reproductive desire and the following variables: age < 30 years (APR: 4.30; 95%
CI: 1.92-9.61); relationship time < 2 years (APR: 2.25; 95% CI: 1.01-4.99); reproductive
desire in the partner (APR: 8.73; 95% CI: 2.59-29.41); and absence of children (APR: 2.81;
95% CI: 1.10-7.17).

Table 3. Factors associated with reproductive desire in women living with HIV/AIDS with serodis-

cordant partners, Goias State, 2015-2016.

Adjusted ' PR

Variables (95% CI) p
Age (years)
>40 1.00
30-39 2.09 (0.92—4.74) 0.075
<30 4.30 (1.92-9.61) <0.001
Race/ethnicity
White 1.00
Black 1.52 (0.33-7.06) 0.588
Mixed-race 1.33 (0.31-5.62) 0.697
Others (Asian or native Brazilian) 0.79 (0.06-9.25) 0.854
Time of relationship (years)
>5 1.00
3-5 1.48 (0.61-3.59) 0.382
<2 2.25(1.01-4.99) 0.045
Tlicit drug use 3
Yes 1.00
No 0.79 (0.40-1.58) 0.522
Reproductive desire in partner
No 1.00
Do not know 2.69 (0.80-9.05) 0.108
Yes 8.73 (2.59-29.41) <0.001
Number of children
>3 1.00
1-2 1.01 (0.56-1.84) 0.951
None 2.81(1.10-7.17) 0.030
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Table 3. Cont.

: 1
Variables Ad(]; ;,;:dCDPR p?
CD4
<200 1.00
200-350 0.52 (0.09-2.76) 0.446
>350 0.75 (0.29-1.92) 0.559
Knowledge of how to reduce risk of
HIV transmission
No 1.00
Yes 1.42 (0.72-2.81) 0.305

95% CI = 95% Confidence interval; ART = Antiretroviral therapy; HIV = Human immunodeficiency virus;
PR = Prevalence ratio; SD = Standard deviation; STIs = Sexually transmitted infections; ' Model adjusted by age,
race/ ethnicity, time of relationship, illicit drug use, reproductive desire in partner, number of children, most recent
CD4, and knowledge of how to reduce risk of HIV transmission (variables with p-value < 0.20 in the bivariate
analysis); 2 Wald chi-square test; 3 Current (in the previous month); R2: 0.315.

4. Discussion

To our knowledge, this is the first study to analyze reproductive desire in a sample of
WLHA with serodiscordant partners from the Center-West region of Brazil. The investiga-
tion of the reproductive desire of this population presents great implications for partners
and babies due to the potential risk of sexual and vertical transmission of HIV [30]. The
results showed a prevalence of reproductive desire in WLHA of 32.7%. In addition, we iden-
tified that age < 30 years, reproductive desire in the partner, time of relationship < 2 years,
and absence of children were determinants of reproductive desire. The wide availability of
ART in the Brazilian public system and improvement in quality of life may be associated
with the high prevalence of reproductive desire in WLHA with serodiscordant partners
found in this research [8].

The frequency of reproductive desire estimated in this investigation was lower than
that found in 62 WLHA with serodiscordant partners from Ceara (northeastern region)
(49.1%) [8]. It should be emphasized that the methodological differences and other potential
sociodemographic characteristics of each sample can explain this result. International
studies have shown mixed results in the prevalence of reproductive desire in WLHA with
serodiscordant partners. In Uganda, a frequency of 26% was found in this population
(n =100) [30]. In the United States of America, a prevalence of 44% was estimated in WLHA
with serodiscordant partners (n = 102) [16].

In this investigation, young age (<30 years) was strongly associated with reproduc-
tive desire. This demographic factor was identified as a determinant of reproductive
desire in developed and developing countries regardless of the serological status of the
partner [8,31,32]. In addition, the absence of children was a strong predictor of reproductive
desire in the investigated sample in findings observed in other studies conducted among
WLHA [8,17]. WLHA with serodiscordant partners who are younger and childless, as well
as the general population, are at peak reproductive age and continue to want more children
until they reach the desired levels of fertility [33].

In the present study, the partner’s reproductive desire was independently associated
with the reproductive desire by the WLHA, as found in previous investigations [33,34].
In fact, men play a key role in the reproductive desire of the WLHA [1,34]. For example,
in Uganda (Africa), a study conducted among 114 serodiscordant couples showed that
the partner’s desire for children was the main determinant of reproductive desire (odds
ratio: 24.0) [35]. In the northeastern region of Brazil, a study conducted among WLHA
showed a strong association between reproductive desire in the partner and desire for
children (odds ratio: 3.35) [8], similar to a result found in other research conducted in
the southeast of the country [9]. Qualitative research indicates that the emotional and
financial support of partners increases individuals” reproductive desire [36]. A study
conducted in India identified family support as one of the main factors distinguishing



Int. |. Environ. Res. Public Health 2022, 19, 13763 90f 12

women with reproductive desire from those without [37]. Another pilot study conducted
among 49 women in South Florida showed that the partner significantly influences the
decision of the WLHA to conceive [25]. These results suggest that counseling and design
programs should include partners in guidelines on the reproductive health of WLHA [34].

Other factors, such as use of ART, undetectable viral load, and CD4 cell count > 350 cells,
were not factors associated with reproductive desire, unlike in other investigations [27].
The small sample number may not have had the statistical power to detect these associa-
tions [17]. In addition, almost the entire sample was in ART. Some evidence suggests that
the presence of favorable laboratory biomarkers (e.g., CD4+ cell counts or undetectable
viral load) and ART use increase the prevalence of reproductive desire in WLHA [17,38].
This is due to the perception of reduced transmission of HIV to the child, improved qual-
ity of life, increased life expectancy, and improved perceived and actual health status
among PLWHA [35,39]. Moreover, the use of ART helps to restore the immune system
and maintain viral load at undetectable levels, thus contributing to an increase in quality
of life [40].

An undetectable viral load can influence increased physical health and adherence/
access to ART, which increases the feeling of safety of WLHA for pregnancy and increases
the prevalence of reproductive desire. The lack of association between undetectable vi-
ral load and reproductive desire found in this study, contrary to evidence from other
studies [18,19]. These results suggest the need for strengthening the reproductive coun-
seling actions for MLHA with undetectable viral load on reducing the risks of vertical
transmission of HIV in cases of viral loads being undetectable. In fact, in this study, 54.6%
of women said that they were not aware of reducing the risk of HIV transmission, even
though 91.8% of the sample were on ART treatment and 48.9% had an undetectable viral
load; thus, suggesting the need for reproductive counseling regarding mother-to-child
transmission of HIV, adherence to treatment, and a significant reduction in the risk of
transmission in the event of an undetectable viral load.

The present study has some limitations. First, the cross-sectional, rather than longitudi-
nal, nature of the research limits the establishment of cause and effect between reproductive
desire and predictor variables. Behavioral (e.g., condom use, psychoactive substances) and
some clinical data (e.g., HIV diagnostic time) were self-reported and susceptible to memory
and response biases. The small sample size is another potential limitation, which may have
contributed to the absence of statistical detection of other determinants of reproductive
desire. However, the number of participants in our sample was consistent with previously
conducted studies [14,16]. The non-probabilistic sample limited to women in treatment or
linked to NGOs limits the generalization of results to other scenarios.

5. Conclusions

The results of the study suggest that health professionals who aid WLHA with serodis-
cordant partners should discuss and systematically address sexual and reproductive health.
These actions can help WLHA with serodiscordant partners make decisions about mother-
hood [11]. Additionally, it is necessary to strengthen family planning services for WLHA,
addressing factors associated with reproductive desire and prevention of unwanted preg-
nancies [38]. In addition, the partner should be involved in counseling since they seem
to be the main influencer in the reproductive desire of this population. Finally, studies in
other geographical locations that address determinants of reproductive desire in WLHA
with serodiscordant partners are necessary to verify the real dimension of reproductive
desire in Brazil.

In conclusion, the prevalence of reproductive desire in the sample investigated was
relatively high. Young age, reproductive desire of a partner, absence of children, and time
of relationship < 2 years were the factors affecting reproductive desire. This study adds
data on the reproductive aspects and associated factors with reproductive desire in WLHA
with serodiscordant partners in Brazil. The identification of these factors is fundamental
for interventions aimed at reproductive counseling in serodiscordant relationships.
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