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associated with safer conception information,
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living with HIV in Botswana
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Abstract

Background: A significant proportion (20-59%) of people living with HIV in sub-Saharan Africa desire childbearing,
are of reproductive age, and are in sero-different relationships (~50%). Thus it is plausible that some portion of new
HIV transmissions are due to attempts to become pregnant. Safer conception (SC) methods that effectively reduce

the risk of HIV transmission exist and can be made available in resource-constrained settings. Few studies in the

region, and none in Botswana, have quantitatively examined the correlates of information, motivation, and behavioral
skills for SC uptake.

Methods: We surveyed 356 women living with HIV from 6/2018 to 12/2018 at six public-sector health clinics in
Gaborone, Botswana. Participants were 18-40 years old, not pregnant, and desired future children or were unsure
about their childbearing plans. We examined correlates of SC information, motivation, and behavioral skills using
nested linear regression models, adjusting for socio-demographic, interpersonal, and structural variables.

Results: Knowledge of SC methods varied widely. While some SC methods were well known (medical male circumci-
sion by 839%, antiretroviral therapy for viral suppression by 64%), most other methods were known by less than 40% of
participants. Our final models reveal that stigma as well as relationship and partner factors affect SC information, moti-
vation, and behavioral skills. Both internalized childbearing stigma (3=-0.50, 95%Cl-0.17,-0.02) and perceived com-
munity childbearing stigma were negatively associated with SC information (3=-0.09, 95%Cl:-0.80, -0.21). Anticipated
(B=-0.06, 95%Cl:-0.12,-0.003) and internalized stigma (3=-0.27, 95%Cl:-0.44; -0.10) were associated with decreased SC
motivation, while perceived community childbearing stigma was associated with increased SC motivation (3=0.07,
95%Cl:0.02, 0.11). Finally, internalized childbearing stigma was associated with decreased SC behavioral skills (3=-
0.80, 95%Cl: -1.12, -0.47) while SC information (8=0.24, 95%Cl:0.12, 0.36), motivation (3=0.36, 95%Cl:0.15, 0.58), and
perceived partner willingness to use SC (3=0.47, 95%Cl:0.36, 0.57) were positively associated with behavioral skills

Conclusions: Low SC method-specific information levels are concerning since almost half (47%) of the study partici-
pants reported they were in sero-different relationships and desired more children. Findings highlight the importance

*Correspondence: sarah.gutin@ucsf.edu

2 Department of Health Behavior and Health Education, School of Public
Health, University of Michigan, 1415 Washington Heights, MI 48109 Ann
Arbor, USA

Full list of author information is available at the end of the article

©The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-021-12268-5&domain=pdf

Gutin et al. BMC Public Health (2021) 21:2231

Page 2 of 17

of addressing HIV stigma and partner dynamics in interventions to improve SC information, motivation, and behavio-

ral skills.
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Background

Botswana has one of the highest burdens of HIV in
the world with an estimated prevalence of 18.2 - 22.1%
among adults [1]. Between 22.2 and 27.3% of reproduc-
tive aged women (15-49 years) are living with HIV [1].
Studies in Botswana have found that while up to 70% of
women know they are living with HIV before becom-
ing pregnant [2, 3], 43 - 50% of all women report their
pregnancies were unintended [2, 4, 5]. While Botswana
has exhibited strong political support for treatment of
HIV and has made significant progress towards UNAIDS
95-95-95 targets (namely, that by 2030, 95% of people liv-
ing with HIV (PLHIV) will know their HIV status, 95%
will be on antiretroviral treatment (ART), and 95% will be
virally suppressed), the country has struggled to control
new HIV infections [6]. Botswana saw a 4% increase in
new HIV infections from 2010 to 2017, and it is plausible
that some of these new infections are among reproduc-
tive-aged sero-different couples who desire childbearing
[7]. This increase in new infections highlights the need to
promote safer conception (SC) approaches among HIV-
affected couples who would like to become pregnant.

Methods that effectively reduce the risk of HIV trans-
mission can be made available in resource-constrained
settings to safely achieve pregnancy. Approaches such
as timed condomless intercourse and vaginal insemina-
tion are conception specific while male circumcision,
viral suppression using ART, and pre-exposure proph-
ylaxis (PrEP) are not conception specific methods but
effectively reduce the risk of HIV transmission to unin-
fected partners [8—16]. Studies in various sub-Saharan
African countries have found that these methods are
acceptable and have been used by HIV-affected cou-
ples who desire childbearing [17-22]. However, despite
these various options, the use of SC methods by PLHIV
who desire pregnancy remains low in sub-Saharan
Africa [18, 19, 23].

Although SC options can make achieving pregnancy
safer, research suggests that both men and women living
with HIV (WLHIV) in sub-Saharan Africa generally have
low information about SC strategies, thus limiting their
uptake [18, 19, 23-26]. However, studies have shown var-
ying levels of awareness and information about specific
SC methods. A recent study in Kenya found an aware-
ness among PLHIV of ART-based methods, sperm wash-
ing, self-insemination, and timed condomless intercourse
[27]. However, they found limited understanding about

how to track one’s fertile days as well as a lack of specific
information about sperm washing and self-insemination
[27]. Studies in South Africa have reported awareness
of sperm washing but little or no awareness of PrEP, self
insemination, or timed condomless intercourse as SC
options [28, 29]. This suggests that SC information var-
ies by context, making country-specific data imperative
for intervention development. To date, we are not aware
of published quantitative studies that have reported on
knowledge of SC in Botswana, which could guide the
provision of SC services.

The use of SC methods may be particularly affected by
partner and relationship dynamics. These might include
reproductive autonomy (decision-making power, free-
dom from coercion, and communication within relation-
ships), experiences of intimate partner violence (IPV),
and perceptions of a partner’s willingness to use SC
methods. Data from various sub-Saharan African coun-
tries has highlighted the influence of partners on fertil-
ity desires and SC method utilization, with male partners
acting as both a facilitator and barrier to greater uptake
[18, 24, 25, 30—34]. While male involvement in SC has
been low in existing SC programs [18], some studies have
found that men report a willingness to attend clinics with
female partners for SC services [35]. Having support
from one’s intimate partner to use a SC method is criti-
cal, and the perceived willingness of partners to use SC
methods has been linked to greater motivation to use SC
[25]. Identifying partner-related factors that can be tar-
geted in interventions would likely help to improve SC
method uptake.

Reproductive decisions among PLHIV often take place
in a context of extensive societal stigma [36—39]. Sub-
Saharan African studies have found that PLHIV often
face anticipated, perceived, and/or experienced stigma
from healthcare providers when pregnant or trying to
have children [37, 40—43] and this can inhibit women’s
communication about fertility desires [44—48]. Our prior
qualitative research in Botswana found that internalized
stigma and anticipated stigma from providers hinder
women from seeking SC services [34, 38]. In addition,
despite strong family and community expectations to
have children in many sub-Saharan African contexts [30,
49-52], studies have reported strongly perceived com-
munity disapproval associated with HIV and reproduc-
tion, and community pressure on WLHIV to not have
children [30, 53, 54]. Quantitatively establishing the types
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of stigma that WLHIV in Botswana experience, and the
effect of that stigma, can help identify possible interven-
tion targets.

As noted above, there may be various reasons why
WLHIV do not seek SC strategies and services, includ-
ing deficits or barriers to information, motivation, or
behavioral skills for SC. A theoretical approach that is
guided by the Information, Motivation, and Behavioral
skills (IMB) model can inform the understanding of how
factors such as context and culture may affect IMB. The
IMB model is a meditational model that conceptualizes
the psychological determinants of HIV preventive behav-
ior and provides a framework for understanding preven-
tive behaviors across populations [55, 56]. The model
has been utilized for various HIV-preventive behaviors,
including engagement in HIV care services [57] and in
high HIV prevalence settings internationally [58—61].
In the context of SC, IMB can help us understand how
information (e.g., knowledge of SC methods generally
and specifically [18, 25]), motivation to use SC (e.g., per-
sonal motivation which may be driven by fertility desires,
partner willingness to use SC, unequal power dynamics
in relationships, and community-level and healthcare
provider stigma regarding childbearing [25, 30, 41, 62—
64]), and behavioral skills (e.g., self-efficacy, pregnancy
planning skills, optimizing health before attempting con-
ception, and specific skills related to SC method use [32,
36, 42, 61, 65]) can lead to SC method utilization [55, 56].

To develop SC interventions that meet the needs of
HIV-affected couples, it is necessary to understand the
correlates of SC information, motivation, and behavioral
skills to identify areas and types of clients that can be tar-
geted to promote SC. Few studies in the region, and none
in Botswana, have quantitatively examined the correlates
of information, motivation, and behavioral skills for SC
uptake [25]. To address this gap, we assessed the factors
that influence these SC constructs among WLHIV in
Botswana.

Methods

Study Design and Setting

A quantitative, cross-sectional survey was administered
to a sample of women aged 18-40 years between June and
December 2018 in the greater Gaborone, Botswana area.
The survey was administered at six public sector health
clinics, including one hospital-based referral clinic,
three clinics in low-income urban areas, and two clin-
ics in middle-income peri-urban areas. Sites were cho-
sen in consultation with the Gaborone District Health
Management Team (DHMT) and selected because each
had a high client volume, offered sexual and reproduc-
tive health services, and had a clinic where clients were
accessing HIV care and treatment services. Each site
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provides HIV testing, ART, and family planning and con-
traceptive services.

Participants

Women were eligible for the study if they (1) self-
reported living with HIV, (2) were between 18 and 40
years old, (3) reported a desire to have children at any
time in the future or were unsure about their childbear-
ing plans, and (4) were not currently pregnant. The par-
ticipant age range of 18-40 was selected because 18 is the
legal age of consent in Botswana, and we felt SC would
be less relevant for women over age 40 who would likely
have lower fertility desires. Partner HIV status and part-
ner disclosure were not eligibility criteria. Although SC
methods are especially relevant for sero-different cou-
ples, sero-concordant couples who are both living with
HIV can still benefit from SC through reduced risks for
transmission of resistant virus.

Recruitment procedures used a multi-modal approach.
The first approach was to have local research assistants
announce and then briefly explain the study to groups
of clients in clinic waiting rooms. Interested clients were
instructed to approach study staff members so they could
be assessed for eligibility. The second approach was that
potential participants were informed about the study by
health center staff and, if interested, were referred to a
study research assistant. In all cases, research assistants
screened women for study eligibility and if they met the
criteria, the research assistant explained the aims of the
study. If the woman agreed to participate, the research
assistant read her the consent form in either Setswana or
English (based on the preference of the participant) and
also gave her time to read the consent form to ensure she
understood what was being asked of her. Before begin-
ning the questionnaire, all participants provided written
informed consent. Participants were offered a snack and
received money per Botswana ethics requirements (30
BWP, approximately 3 USD at the time of the study) to
cover local transport costs.

Ethical approvals were obtained from the University
of Michigan Health Sciences and Behavioral Sciences
Institutional Review Board in Ann Arbor, Michigan
(HUMO00128900), the University of Botswana Research
Ethics Committee, Office of Research and Develop-
ment in Gaborone, Botswana (HPDME 13/18/1 x 1),
the Health Research and Development Division of the
Botswana Ministry of Health in Gaborone, Botswana
(HPDME 13/18/1), and the Research and Ethics com-
mittee of the Princess Marina Hospital in Gaborone,
Botswana (PMH 5/79(423-4-2018)). Permission was also
obtained from the coordinator of the Gaborone DHMT
and the heads of health facilities before recruitment of
WLHIV took place. This study complied with all the
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principles of the Declaration of Helsinki and all methods
were performed in accordance with relevant guidelines
and regulations.

Procedures

Trained and experienced local research assistants admin-
istered paper-based questionnaires via face-to-face inter-
views conducted in a private room at the clinic where
participants were recruited. All local research assistants
were fluent in English and Setswana. Research assistants
read all items on the survey aloud to ensure data consist-
ency and account for varying literacy levels. Surveys took
approximately 40 min to administer. All paper question-
naires were entered into a custom-designed REDCap
data entry system. All data were reviewed after initial
entry to check for errors and completeness. After data
entry, paper questionnaires were stored in a locked file
cabinet in Gaborone at the Botswana-UPenn Partnership
offices (University of Botswana campus).

Measures

The survey was pre-tested (n=10) in Botswana with
women who met the study eligibility criteria, but were
not included in the participant sample, to assess under-
standing and acceptability. Measures were adapted when
necessary to suit the local context and to aid compre-
hension. All measures were administered in either Set-
swana or English, depending on the preference of the
participant. Information about all scales is presented,
including where the scale was developed, number of
items, response options, scale values, example questions,
and adaptations, as appropriate. For all scales assessing
underlying constructs using Likert-type items, internal
consistency reliability is reported with Cronbach’s alpha
scores. All scales mentioned below that are from Uganda
were developed for use with sero-concordant and sero-
different couples affected by HIV who had intentions to
have a child with their partner within the next two years.
This is similar to women in the current study who were
in either sero-concordant or sero-different relationships
and desired a child in the future.

Socio-demographic, reproductive, and relationship factors
Socio-demographic, reproductive, and relationship fac-
tors included recruitment location, age, educational
attainment, main source of income, relationship status
(e.g., married, cohabitating, in a relationship but not
cohabiting, etc.), and total number of living biological
children.

SC method information
SC information was measured with an adapted version of
a SC method awareness instrument (17-items) developed
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in Uganda [25]. This instrument assesses awareness of the
availability of SC methods in general, conception-spe-
cific SC methods (such as sperm washing, manual self-
insemination, and timed condomless intercourse) and SC
risk reduction strategies that are not conception-specific
(circumcision, PrEP, ART adherence, etc.). Respondents
were asked to select “True’, “False”, or “Don’t know” in
response to a series of statements. An example statement
was: “Only having unprotected sex during the few days
each month when the woman is most fertile will help to
limit the risk of HIV transmission to an uninfected part-
ner”. The sum of correct responses was tabulated to cre-
ate a total score with higher scores representing higher
levels of SC information. We added two additional state-
ments to the original instrument: one about ART adher-
ence for viral suppression and one about medical male
circumcision. Although WLHIV would not be able to use
SC methods that are meant for sero-different partner-
ships in which the male partner is living with HIV (such
as sperm washing), we wanted to assess their knowledge
of the full range of SC options. This measure was admin-
istered before asking other SC-related questions to mini-
mize responses being influenced by exposure to other
measures.

Motivation to use SC methods

SC method motivation was measured using an adapted
version of a SC method motivation scale that was devel-
oped in Uganda (4-items, original Cronbach’s alpha =
0.88, current sample alpha = 0.88) [25, 61]. This scale
assesses a respondents’ level of commitment and readi-
ness to engage in SC counseling or use a SC method. The
SC method motivation scale asked questions about desire
to make pregnancies safer and was not dependent on
knowing about specific SC methods. Item choices were
on a 4-point scale ranging from 1 (strongly disagree) to
4 (strongly agree). An example item was: “I am ready to
temporarily delay getting pregnant if it helps me have a
child more safely”. Item scores were summed to create a
total score with higher scores representing higher levels
of motivation to use SC methods. Items choices were
reduced from a 10-point scale to a 4-point scale. One
question was added to the original scale and assessed
confidence in receiving quality health care services.

Behavioral skills to use SC

The IMB model stipulates that behavioral skills are com-
posed of an individual’s objective ability or skills and
perceived self-efficacy concerning performance of the
behavior. SC skills were measured using a series of six
questions that we developed to assess whether WLHIV
felt they had used certain behavioral skills that might aid
them in using SC methods (response options were yes/
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no). An example question is: “Have you ever had a dis-
cussion with a healthcare provider about how to make
conception safer if you want to become pregnant in the
future?” Following each skill question, WLHIV were
asked how certain they were that they could engage in
the skill that had just been described (6 item scale, Cron-
bach’s alpha = 0.86). Response options were on a 4-point
scale from 1 (I cannot do this at all) to 4 (I can definitely
do this) (see Additional file 1 for full scale). An example
question was: “How certain are you that you and your
current partner could talk about ways to make concep-
tion safer if you ever wanted to become pregnant in
the future?” Items for this scale were developed based
on prior literature and our own qualitative research in
Botswana which found that communication skills with
providers [35, 47, 66] and partners [34, 67, 68] were par-
ticularly salient behavioral skills for SC. Content valid-
ity was assessed by submitting items to content experts
(two experts in the field of sexual and reproductive health
(SRH)/SC (one doctor from Botswana, one researcher
from the USA) and two local Botswana researchers with
many years of experience in SRH/HIV research in Bot-
swana) for review during survey development. Face valid-
ity was explored during pilot testing with volunteers who
met the study eligibility criteria. Both sets of questions
were combined into scales with higher values denoting
(1) higher self-assessment of having the behavioral skills
to engage in SC use and (2) higher self-efficacy to engage
in the SC behavioral skills that were mentioned. The
12-item scale showed high internal consistency (Cron-
bach’s alpha = 0.84).

Perceived partner willingness to use SC

The respondent’s perception of their partner’s willingness
to use a SC method was assessed using a scale developed
in Uganda (three items, original Cronbach’s alpha = 0.85,
current sample alpha = 0.92) [25]. Item choices were on
a 5-point scale from 1 (no confidence) to 5 (high confi-
dence). An example item was: “Your partner would be
open to trying methods to reduce HIV transmission risks
during conception”. Item scores were summed to create a
total score with higher scores representing higher levels
of confidence in partner willingness to use SC.

Future fertility desires

Future fertility desires were assessed by asking ques-
tions from previous research and Demographic and
Health surveys [49, 69-71]. Future fertility desires
were assessed by asking participants: “Do you want
to become pregnant within the next year?” Response
options were on a 4-point Likert scale (Definitely not,
Probably not, Probably yes, Definitely yes). Those
who responded either “Definitely not” or “Probably
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not”, were then asked, “Do you want to have chil-
dren, or more children, at any time in the future?”
Response options were yes/no/do not know. Women
who responded “no” were considered not to desire
future children. These questions were coded to create
a dichotomous variable (desire more children in the
future/ no desire for more children or not sure). Those
who said they wanted to be pregnant within the next
year (Probably yes, Definitely yes) and those who said
they desired children at some time in the future were
categorized as desiring future children.

Reproductive Autonomy

An adapted version of the Reproductive Autonomy Scale
was used [72] to explore issues around interpersonal gen-
der dynamics. This scale was developed in the USA but
has been used in sub-Saharan Africa [73, 74] to assesses
whether women have the power to decide about and
control issues related to contraceptive use, pregnancy,
and childbearing. The adapted scale had 12 items that
addressed three domains: decision-making, freedom
from coercion, and communication) [72]. The adapted
decision-making sub-scale (three items, original Cron-
bach’s alpha = 0.65, current sample alpha = 0.91) asked
women about which partner had the final say in different
reproductive situations with the following response cate-
gories: my sexual partner (or someone else), both me and
my sexual partner (or someone else) equally, or me. Par-
ticipants were allowed to say someone else since parents,
in-laws, or others may have the final say about repro-
ductive decisions. An example question was: “Who has
the most say about when you have a baby in your life?”
One question from the original decision-making sub-
scale about abortion and adoption was dropped because
abortion is illegal in Botswana and adoption is rare. The
adapted freedom from coercion sub-scale (four items,
original Cronbach’s alpha = 0.82, current sample alpha
= 0.94) was on a 4-point scale ranging from 1 (strongly
agree) to 4 (strongly disagree). An example item was: “My
partner has pressured me to become pregnant” One item
from the original freedom from coercion sub-scale was
dropped because during pre-testing in Setswana, par-
ticipants thought that two of the questions were asking
about the same thing. The communication sub-scale (five
items, original Cronbach’s alpha = 0.74, current sam-
ple alpha = 0.94) was on a 4-point scale ranging from 1
(strongly agree) to 4 (strongly disagree). An example item
was: “If I was worried about being pregnant or not being
pregnant, I could talk to my partner about it” Item scores
were reverse coded as necessary and then summed to
create a total score with higher scores indicating higher
levels of reproductive autonomy.
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Experiences of lifetime intimate partner physical violence

An adapted version of the WHO violence against women
instrument [75] was used to measure physical violence
experienced at any time in the respondent’s life (four
items). The scale was developed for use in low and mid-
dle-income countries (including sub-Saharan Africa).
Item choices were on a 4-point scale ranging from 1
(Never) to 4 (Many times). An example question was:
“How many times has a current or previous partner ever
hit you with a fist or with something else that could hurt
you?” Item scores were summed to create a total score
with higher scores representing higher levels of lifetime
intimate partner physical violence. Two items from the
original scale which asked about being choked, burnt,
or threatened with a gun, knife, or other weapon were
removed.

Anticipated HIV stigma

An adapted version of the HIV stigma measure [76] that
was developed in the USA but has been used in sub-Saha-
ran Africa with PLHIV [77, 78] was used to explore the
impact of anticipated HIV stigma (five items, Cronbach’s
alpha = 0.89, sample alpha = 0.89). Response options
were on a 5-point scale ranging from 1 (very unlikely) to
5 (very likely). An example item was: “Family members
will avoid me” Item scores were summed to create a total
score with higher scores indicating greater anticipated
stigma. The original scale was shortened from nine to
five items. Instead of asking about treatment from com-
munity/social workers, we asked about treatment from
healthcare workers.

Internalized childbearing stigma

Internalized stigma towards childbearing was measured
with a scale developed in Uganda (2 items, Cronbach’s
alpha = 0.72, sample alpha = 0.81) [25]. Respondents
were asked to rate their agreement with two statements
(“I feel ashamed for wanting to have a child” and “I feel
selfish for wanting to have a child”). Response options
were on a 5-point scale ranging from 1 (disagree strongly)
to 5 (agree strongly). Item scores were summed to create
a total score with higher scores representing higher inter-
nalized childbearing stigma.

Perceived community stigma

Perceived community stigma toward childbearing among
PLHIV was measured with a scale developed in Uganda
(three items, Cronbach’s alpha = 0.94, sample alpha =
0.97) [61]. This scale assesses respondents’ perception
of community stigma surrounding pregnancy and child-
bearing for HIV-affected couples. Item choices were on
a 5-point scale ranging from 1 (disagree strongly) to 5
(agree strongly). An example item was: “People in the
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community look down on people living with HIV who
want to have a child” Item scores were summed to create
a total score with higher scores representing higher per-
ceived community-level stigma.

Data Analysis

All data were analyzed using Stata 16 (Stata Corpora-
tion, College Station, TX, USA). The amount of missing-
ness in the data was examined and found to be minimal
(between 0 and 2.53%). We checked for possible collin-
earity of variables, and excluded some variables from
models because of concerns about multicollinearity (col-
linear variables included relationship status, HIV dis-
closure status to partner, total pregnancies, and number
of living children). When faced with collinear variables,
decisions about which variable to include in models were
based on theory. In addition, we examined whether there
was clustering by clinic but found no collinearity above
-0.37 between clinic and any of the outcome or predictor
variables.

We estimated sequential nested linear regression mod-
els to examine factors associated with three continuous
dependent variables (SC information, SC motivation,
and SC behavioral skills). Variables were selected based
on theoretical relationships between constructs and drew
from sexual and reproductive health/HIV and/or SC
empirical/theoretical work in sub-Saharan African con-
texts and our prior work in Botswana. The independent
variables were selected a priori to represent key demo-
graphic, relationship/partner, reproductive autonomy,
fertility, violence, and stigma covariates. We examined
mediation in all models. While we asked WLHIV about
SC method use, this analysis focuses on the precursors
of SC method use: actual SC method use was low (15%
of women (n=54) reported ever using a SC method, and
38 women had used SC methods within the past 5 years)
and is not modeled here.

We estimated nested models for each dependent vari-
able of interest (three models each for SC information,
motivation, and behavioral skills, nine models total).
Variables were added to all models to mirror a socio-
ecological approach, first exploring intrapersonal vari-
ables, then interpersonal variables, and finally structural
barriers. In the SC information models, we first looked
at intrapersonal socio-demographic variables (including
age, education level, relationship status, fertility desires,
and SC motivation). Next, we added interpersonal vari-
ables (reproductive autonomy within relationships)
because theoretically, reproductive autonomy might
have an influence on SC information. In the final model,
we added structural variables (internalized childbearing
stigma and perceived community childbearing stigma)
to the aforementioned variables. We examined the
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effect of these two types of stigma because theory sug-
gested that internalized childbearing stigma and per-
ceived community childbearing stigma might impact SC
information.

In the SC motivation models, we first looked at intrap-
ersonal socio-demographic variables (including age,
education level, source of income, relationship status,
number of living children) and SC information. Next, we
added interpersonal variables (perceived partner will-
ingness to use SC, and lifetime experiences of physical
violence) to the aforementioned variables. Theoretically,
perceived partner willingness to use SC might be associ-
ated with increased SC motivation, while experiences of
violence may be associated with reductions in SC motiva-
tion. In the final model, we added structural-level stigma
variables (anticipated stigma, internalized childbearing
stigma, and perceived community childbearing stigma)
to the previously listed variables. We added all three
stigma variables in this model because theory suggested
that all three types of stigma might be associated with SC
motivation.

In the SC behavioral skills models, we first looked at a
model containing intrapersonal socio-demographic vari-
ables (including recruitment site, age, education level,
source of income, relationship status), fertility desires,
SC information, and SC motivation. In the next model,
we added the interpersonal variable perceived partner
willingness to use SC to the aforementioned variables
because theory suggested that perceived partner willing-
ness might be associated with behavioral skills. In the
final model, we added the structural internalized stigma
variable because theoretically, internalized childbearing
stigma was the stigma most likely to impact SC behavio-
ral skills.

Results

Sample characteristics

Three hundred fifty-six (n=356) WLHIV were enrolled
in this study. Of 391 eligible WLHIV that were screened,
33 (8%) did not take part, most commonly citing time
constraints. The mean age of participants was 33.6 years
(SD=5.6, range 18-40 years) and over 80% reported sec-
ondary or higher level education (Table 1). Few women
(11%) were married while most reported cohabiting
(35%) or being in a relationship but not cohabiting (33%).
Of those who reported having a current partner (n=280),
90% (n=251) said they knew the HIV status of their
partner and 47% (n=119) of those who said they knew
their partner’s status said they were in sero-different rela-
tionships. Almost all women who had a current partner
(96%) indicated they had disclosed that they were living
with HIV to their partner. Women had been living with
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HIV for a mean of 8.5 years (SD=5.8, range 0-31 years,
meaning that some participants had been diagnosed in
the year of the study (2018) up to 31 years prior), almost
all women (99%) were taking ART, but only 53% reported
that a healthcare provider had told them they were cur-
rently virally suppressed. Almost 50% of the sample had
been pregnant since being diagnosed with HIV and over
half (57%) had ever used prevention of mother-to-child
transmission (PMTCT) of HIV services. Lifetime experi-
ences of IPV were reported by 31% of women (30% emo-
tional, 19% physical, 12% sexual). Of women who had
ever experienced violence, 33% had experienced violence
within the last year.

SC information

The overall sample mean for the scale (range of 0 to 17)
was 11.01 (SD = 2.78), and the median was 11 (Table 2).
Awareness of specific SC methods was generally low,
except for male circumcision (83%). After male circumci-
sion, the greatest proportion of participants were aware
that viral suppression could be used by PLHIV to reduce
the chance of transmitting HIV to a negative partner
(64%). Awareness of vaginal insemination techniques,
PrEP, timed condomless intercourse, and sperm washing
were all markedly lower than awareness of male circum-
cision or viral suppression, with 40% or less of partici-
pants aware of these methods.

Multivariate correlates of SC information, motivation,

and behavioral skills

SCinformation models

In the first SC information model, after controlling for
the effects of other variables, SC motivation was signifi-
cantly associated with increased SC information (£3=0.20,
p=0.028). In the second SC information model, repro-
ductive autonomy was significantly associated with
increased SC information (8=0.07, p=0.029), while the
relationship between SC motivation and SC information
was mediated and was no longer significant. In the final
SC information model, when we added stigma variables,
the reproductive autonomy variable was no longer signif-
icantly associated with SC information, while both inter-
nalized childbearing stigma and perceived community
childbearing stigma were negatively associated with SC
information (=-0.50, p=0.001 and 3=-0.09, p=0.016,
respectively). Variables in the model accounted for a sig-
nificant amount of variability observed in information
(F11,333 = 3.40, p <0.001, final model R-square value of
0.10) (Table 3).

SC motivation models
In the first SC motivation model, after controlling
for the effects of other variables, SC information was
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Table 1 Characteristics of the sample of women living with HIV (n=356)
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Characteristic

Mean (SD) / Frequency (%)

Demographics

Recruitment Location

Hospital clinic

Peri-urban clinics

Urban clinics

Age - Mean

Education

No formal education/ Pre-primary/ Primary
Secondary

Certificate/ Diploma/ Degree/ Post-grad
Main source of income

Wage work

Casual work

Spouse/partner/family

Small business owner

Other/ Student/ Nothing

Relationship Characteristics
Relationship status

Married

Cohabiting, not married

In relationship, not cohabiting

No partner

Disclosed HIV status to current partner (n=280)
Know HIV status of partner

Yes

No

HIV-status of partner

HIV-positive

HIV-negative

Have children with current partner
Reproductive health and HIV care history
Total number of pregnancies

Number of years since HIV diagnosis
Currently taking ART

Told you are currently virally suppressed
Pregnancy since being diagnosed with HIV
Ever enrolled in PMTCT

Fertility intentions

Desire for children/ more children in future
Yes

No

Lifetime experiences of intimate partner violence

Any form of lifetime violence
Emotional violence

Physical violence

Sexual violence

Experiences of any intimate partner violence in the past 12 months (n=110)
Reproductive autonomy scale [includes decision-making, freedom from coercion, communication] (mean (SD); scale

range)
SC information, motivation, behavioral skills

126 (35.4)
40(11.2)

190 (534)
33.63(5.6)

65 (18.3)
222 (62.4)
69 (19.4)

182 (51.9)
37(10.5)
22 (6.3)
71(20.2)
39(11.1)

38(10.7)
124 (34.8)
117 (32.9)
76 (21.4)
268 (95.71)

251(89.6)
29(10.4)

132(52.6)
119 (47.4)
132/279 (47.3)

110 (30.90)

108 (30.34)

69 (19.38)
43(12.08)

36 (32.73)

39.02 (4.94) [12-45]




Gutin et al. BMC Public Health (2021) 21:2231

Table 1 (continued)
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Characteristic

Mean (SD) / Frequency (%)

SC Information (mean (SD); scale range)
SC Motivation (mean (SD); scale range)
SC Behavioral skills (mean (SD); range)

Self-efficacy for skills (mean (SD); range)

11.21 2.7)[1-17]
11.17.(1.6) [3-12]
3.00(1.7) [0-6]

21.79(2.9) [6-24]

Table 2 Percentage of participants correctly answering each item of the safer conception method awareness scale (correct responses

in bold)

Questions about SC in general and specific SC methods True False Don't know
1. Itis possible for an HIV-positive woman to have an HIV-negative baby. 93.5% 25%  3.9%
2. HIV antiretroviral medications can reduce the risk of passing HIV to a baby. 89.0% 39%  7.0%
3. There are ways to make conception with an HIV-positive partner safer. 85.4% 28% 11.8%
4.There are ways to make conception with an HIV-negative partner safer. 85.7% 45%  9.8%
5. All options to make conception safer are very expensive. 10.4% 75.0% 14.6%
6. Waiting until one’s CD4 count is higher will reduce the risk of health complications to the mother during preg- 77.3% 12.1% 10.7%
nancy.

7. Having a sexually transmitted infection will increase the risk of passing HIV to an uninfected partner during unpro- 87.9% 51%  7.0%
tected sex.

8. There are times during a woman's cycle when she is most fertile (likely to become pregnant). 73.9% 51%  21.1%
9. Healthcare providers can offer advice to help make childbearing safer for women, their partners, and their chil- 90.7% 42%  51%
dren.

10. If an HIV-positive person has an undetectable amount of HIV virus, it means that person is no longer able to 30.6% 51.7% 17.7%
infect someone else.

11. Having the man ejaculate into condom/ container and manually inject semen into woman'’s vagina is a way to 40.2% 16.9% 43.0%
reduce risk of HIV transmission if man is HIV-negative.

12. Only having unprotected sex during the few days each month when the woman is most fertile will help to 18.0% 53.7% 284%
reduce the risk of HIV transmission to an uninfected partner.

13. There is technology available that can cleanse a man's sperm or semen of the HIV virus. 10.7% 326% 56.7%
14. Starting to take HIV medications early (as soon as diagnosed) helps reduce the risk of transmitting HIV to a sexual  61.5% 258% 12.6%
partner.

15. HIV medications can be taken by an HIV-positive partner who wants to conceive with an HIV-negative partnerin = 64.3% 185% 17.1%
order to reduce the chance of transmitting HIV to the negative partner.

16. HIV medications can be taken by an HIV-negative (or unknown status) partner that will reduce their risk of get-  34.3% 46.6% 19.1%
ting infected by their HIV-positive partner.

17. An HIV-negative man can be circumcised as a way to reduce the chance of the man getting HIV during unpro- ~ 82.6% 90%  84%
tected sex when a couple is trying to get pregnant.

Mean score (SD) for awareness of SC methods (scale range 0-17) 11.0(2.8)

Median score for awareness of SC methods 1

significantly associated with increased motivation to
use SC (8=0.08, p=0.013). In the second SC motivation
model, when we added perceived partner willingness to
use SC (£3=0.07, p=0.008), and lifetime experiences of
physical violence ($=0.44, p=0.050), they were associ-
ated with increased motivation to use SC but mediated
the relationship between SC information and SC motiva-
tion, causing SC information to no longer be significant.
In the final SC motivation model, the addition of stigma
variables mediated the effect of some variables causing

perceived partner willingness to use SC and lifetime
experiences of physical violence to become non-signif-
icant. However, anticipated ($=-0.06, p=0.038) and
internalized stigma (8=-0.27, p=0.002) were both asso-
ciated with decreased SC motivation, while perceived
community childbearing stigma was associated with
increased SC motivation (83=0.07, p=0.003). Variables
in the model accounted for a significant amount of vari-
ability observed in motivation (F(;;3,;) = 5.07, p <0.001,
final model R-square value of 0.21) (Table 4)
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Table 3 Multiple linear regression analysis of correlates of safer conception information

SC Information Model 1 Model 2 Model 3

VARIABLES B SE 95% Cl B SE 95% Cl B SE 95% Cl
Desire more children in future 0.30 (0.34) -037-0.97 031 (0.34) -0.35-0.98 017 (0.33) -048-0.83
SC motivation 0.20**  (0.09)  002-039 0.17* (009 -002-035 013 (010)  -0.06-0.32
Reproductive autonomy 0.07** (0.03) 0.01-0.13 0.04 (0.03) -0.02-0.11
Perceived community childbearing stigma -0.09%* (0.04)  -0.80--0.21
Internalized childbearing stigma -0.50%** (0.15) -0.17--0.02
Observations 345 345 345

R-squared 0.04 0.05 0.10

Standard errors in parentheses

*% 5 <0.01, ** p<0.05,* p<0.1

Table 4 Multiple linear regression analysis of correlates of safer conception motivation

SC motivation Model 1 Model 2 Model 3

VARIABLES B SE 95% Cl B SE 95% Cl B SE 95% Cl

SC information 0.08** (0.03) 0.02-0.14 0.06* (0.03) -0.00-0.12 0.04 (0.03) -0.02-0.10
Perceived partner willingness to use SC 0.07***  (0.03) 002-0.12 0.03 (0.03)  -0.02-0.08
Lifetime experiences of physical violence 0.44** 0.22) 0.00-0.89 0.39* 0.22) -0.03-0.82
Anticipated stigma -0.06** (0.03) -0.12--0.00
Internalized childbearing stigma -0.27%%* (0.09) -044--0.10
Perceived community childbearing stigma 0.07%** (0.02)  002-0.11
Observations 339 339 339

R-squared 0.1 0.14 0.21

Standard errors in parentheses
***p<0.01, ** p<0.05,*p<0.1

SC behavioral skills models

In the first SC behavioral skills model, after control-
ling for the effects of other variables, SC informa-
tion (8=0.37, p<0.001) and SC motivation (3=0.64,
p <0.001) were both associated with increased SC behav-
ioral skills. In the second model, when we added the
perceived partner willingness to use SC variable, it was
associated with increased SC behavioral skills (3=0.53,
p<0.001), and SC information (8=0.30, p<0.001) and
SC motivation ($=0.48, p <0.001) also remained associ-
ated with increased SC behavioral skills. However, the
addition of the perceived partner willingness to use SC
variable mediated the relationship between SC infor-
mation, SC motivation, and SC behavioral skills. In the
final SC behavioral skills model, the addition of internal-
ized childbearing stigma was significant and was asso-
ciated with decreased SC behavioral skills (£3=-0.80,
p<0.001). When the internalized stigma variable was
added, SC information ($=0.24, p<0.001), motivation
(8=0.36, p=0.001), and perceived partner willingness
to use SC (8=0.47, p<0.001) all stayed positively asso-
ciated with behavioral skills, but the relationships were

mediated. Variables in the model accounted for a signifi-
cant amount of variability observed in behavioral skills
(F17,319) = 15.64, p <0.001, final model R-square value of
0.45) (Table 5)

Discussion

In this study of WLHIV in Botswana, information about
specific SC methods varied, with less than half being
aware of vaginal insemination, PrEP, timed condomless
intercourse, or sperm washing as SC methods. Further-
more, the data reveal that relationship and partner factors
as well as various forms of stigma, including internalized
childbearing stigma, anticipated stigma, and perceived
community childbearing stigma, affect SC information,
motivation, and behavioral skills. These findings suggest
that if we do not address partner-level factors as well as
stigma in SC interventions, we are missing key barriers to
care. Although the IMB model served as the framework
for understanding SC in this context, the discussion is
organized to examine how IMB affects different types of
factors. We discuss implications for intervention devel-
opment throughout.
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Table 5 Multiple linear regression analysis of correlates of safer conception behavioral skills

SC Behavioral skills Model 1 Model 2 Model 3

VARIABLES B SE 95% Cl B SE 95% Cl B SE 95% Cl
Desire more children in future 045 (0.45) -043-1.33 0.69% (0.39) -0.08 - 1.46 0.53 (0.38) -0.22-1.28
SC information 037%**  (0.07)  023-051 030" (006) 0.17-042 0.24%%* (006) 0.12-036
SC motivation 0.64%%* (0.12) 0.40-0.88 0.48%*** (0.11) 0.27-0.70 0.36%** 0.11) 0.15-0.58
Perceived partner willingness to use SC 0.53%* (0.05) 042 -0.64 0.477%% (0.05) 0.36-0.57
Internalized stigma -0.80%** 0.17) -1.12--047
Observations 337 337 337

R-squared 0.24 041 045

Standard errors in parentheses
***p<0.01, ** p<0.05,*p<0.1

SCinformation

While medical male circumcision and ART use for viral
suppression were well-known SC methods, most other
methods, including PrEP, were known by 40% of par-
ticipants or less. Other studies in sub-Saharan Africa
have similarly found low but varying information levels
about SC methods [23, 25, 79]. While PrEP is a powerful
SC option for sero-different couples, the low knowledge
of PrEP is not surprising. Although the most recent Bot-
swana HIV clinical care guidelines suggested that PrEP
could be appropriate for sero-different couples attempt-
ing to conceive, at the time of the study, PrEP was not yet
widely available and guidance on how to counsel couples
on using this approach was limited [80]. Although rates
of information were low for most SC methods, it is use-
ful to know which factors were associated with that infor-
mation. These findings are an important start to better
understanding issues that need attention and how best
to counsel and support WLHIV. In addition, the low
method-specific information levels noted are concerning
since almost half of the study participants reported they
were in sero-different relationships and desired more
children in the future. SC information is especially rel-
evant for this group. However, 96% of participants said
they had disclosed their status to their partner, and this
bodes well for engaging their partners in reproductive
healthcare.

In the era of U=U (Undetectable = Untransmittable
or uninfectious), some might question why knowledge of
various SC techniques matters since if viral suppression is
achieved, the risk of HIV transmission to partners should
be eliminated. However, viral suppression cannot be
confirmed in all settings because routine viral load test-
ing may not be available and simply providing ART does
not ensure that all PLHIV in real world settings are virally
suppressed and achieving the full benefits of treatment
when trying to get pregnant [1, 18, 34, 81-83]. In a study
in South Africa, 33% of WLHIV and 53% of men living

with HIV (MLHIV) receiving ART who were attending
a SC service for couples had detectable viral loads [18].
This is further supported by our own results, since only
53% of women in this study reported that a provider told
them they were currently virally suppressed or undetect-
able. In addition, while 62-64% of women understood
that being on ART can reduce their risk of transmitting
HIV, our qualitative work suggests that women feel that
no method is 100% effective at preventing the spread of
HIV [34]. Our prior qualitative work in Botswana also
found apathy about ART use among WLHIV, making SC
approaches to compliment ART use even more relevant
[34]. Similarly, a South African study among MLHIV who
desired children found that men wanted to avoid using
ART as treatment as prevention [79]. Clients would ben-
efit from having information about a wide range of SC
methods since one approach will not work for all couples
and providing options supports reproductive choice [22,
66, 79]. Therefore, an intervention aimed at improving
SC uptake would need to educate PLHIV about a range
of SC techniques. Materials or posters that could be
available in clinics would be helpful.

Relationship and partner factors

While research shows that women should be offered SC
services whether they arrive with their partner or not,
the current study and other research highlight the impor-
tance of partner-level factors on SC motivation, behavio-
ral skills, and ultimately, method uptake [18, 25, 84, 85].
Since many SC methods require full partner participa-
tion and these decisions happen between couples, there
is a need to focus SC counseling at the couple-level and
increase male engagement. However, identifying the right
place to offer SC counseling to maximize uptake by cou-
ples is challenging. While some guidelines and research
have suggested integrating SC counseling within fam-
ily planning, antenatal, or post-natal care services, these
services are often seen as female spheres, and few men
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attend [84, 86]. Leveraging existing services that target
couples, such as integrating SC counseling and services
within couples’ voluntary HIV counseling and testing or
partner disclosure programs may help reach more cou-
ples with SC counseling and methods.

Another approach is to focus on male partner engage-
ment as a way to increase SC uptake [87, 88]. Male part-
ners have a strong impact on fertility and SC decisions
[18, 24, 25, 31, 33] and interventions that acknowledge
these dynamics are needed. Male partners likely need
more information about SC methods, and identifying
SC methods that men are comfortable with is critical to
their use. While a study in South Africa with MLHIV
who desired children found that men were enthusiastic
for a clinic-based SC intervention [79], they also found
structural barriers to participating in clinic-based inter-
ventions [87]. HIV-negative men in sero-different rela-
tionships may be reluctant to visit health centers for SC
information and counseling. Community-based male
engagement interventions may be more appealing and
accessible to men. Counseling from community health
workers in the home may help increase comfort and
engagement. Also, providing SC information in commu-
nity settings such as kgotla meetings (traditional commu-
nity council meetings often headed by the village chief)
may build public support and help reach more men.
Interventions that work within men’s social networks
have also been shown to improve uptake of HIV preven-
tive services and may be especially relevant [89-91].

The effects of stigma

WLHIV in Botswana face various forms of stigma that
have negative but also unexpected positive associations
for levels of SC information, motivation, and behavioral
skills. Internalized childbearing stigma had a negative
impact on SC information, motivation, and behavioral
skills. Similarly, a Ugandan study found that internal-
ized childbearing stigma was associated with lower odds
of discussing childbearing intentions with providers, a
key behavioral skill [92]. However, to our knowledge, the
impact of internalized childbearing stigma on SC infor-
mation and motivation has not previously been reported.
In addition, anticipated HIV stigma from family mem-
bers and healthcare providers had a negative impact on
motivation to use SC. In our prior qualitative work in
Botswana, we found that WLHIV anticipated stigma
from healthcare providers and were afraid to discuss
their fertility desires with them [38, 66]. Qualitative stud-
ies from Uganda and South Africa have similarly found
that anticipated stigma is a barrier to seeking SC ser-
vices [85, 93] and that MLHIV feel they cannot discuss
SC with healthcare providers [79]. Given these qualitative
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findings, it is not surprising that that anticipated stigma
had a negative impact on motivation to use SC.

While research has found that PLHIV perceive strong
community disapproval associated with HIV and repro-
duction [30, 51, 53, 94, 95], perceived community child-
bearing stigma offered a more complicated picture.
Perceived community childbearing stigma had a nega-
tive effect on SC information but had a positive effect on
SC motivation. Although we tend to assume that stigma
results in negative consequences, it seems plausible
that if one perceives that there is community childbear-
ing stigma, this might motivate one to use SC methods
to reduce the chance of HIV infection to a partner and
mitigate possible stigma. Supporting this idea, a study
in Uganda found that greater perceived provider stigma
of childbearing was associated with SC method use [19].
In addition, a Botswana study found that perceiving stig-
matization from family and healthcare workers was asso-
ciated with WLHIV not planning to have a child [96].
While in that case, perceiving stigma led to a desire not
to have children, an alternate approach, as we saw in our
study, is for stigma to motivate one to use a SC method
that can allow one to have children more safely. Saleem
and Pollard have suggested that having children can be a
strategy that PLHIV use to conceal their status in order
to avoid stigma and deal with the disruption that HIV
poses to one’s reproductive identity [51]. Supporting this
idea, a study from South Africa found that MLHIV see
SC as an option to mitigate community-level HIV-stigma
and that having children can restore their sense of value
in society [87]. Using SC can therefore be seen as another
coping strategy — a way to maintain one’s reproductive
identity while reducing the chance of HIV transmission
and the potential for stigma from one’s community.

The effects of stigma in this analysis were striking, and
the need to address various forms of HIV stigma is a clear
imperative of this research. When stigma variables were
added to models, most relationships were mediated by
the effects of stigma. These results show how important
stigma is to SC information, motivation, and behavioral
skills. Therefore, it is necessary to destigmatize child-
bearing for couples affected by HIV and address multiple
forms of stigma. Normalizing discussions about preg-
nancy desires and SC for PLHIV and routinely assessing
these needs at HIV care visits over time may help address
anticipated stigma and signal to PLHIV that childbearing
is a normal part of life that can be discussed within HIV
care settings. Interventions for providers could focus
on initiating fertility desire discussions, how to counsel
women about a range of SC techniques, and values clari-
fication related to reproduction among PLHIV to provide
non-judgmental SRH services. While current Botswana
HIV clinical guidelines offer healthcare providers limited
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guidance on how to support clients in need of SC meth-
ods [80], our prior qualitative research suggests that pro-
viders would like to know how to better support couples
who want children and are receptive to receiving training
[66]. We recommend policy changes in healthcare set-
tings so that SC information dissemination becomes a
routine part of obstetrics and gynecology care. In addi-
tion, it is important to destigmatize childbearing for
PLHIV at the community-level. Botswana is a religious
country, with 79% identifying as Christian [97]. Mass
media campaigns that enlist church leaders to address
how HIV stigma is not in accordance with their religious
beliefs could facilitate the creation of supportive social
spaces to challenge stigma, further community dialogue
to reduce HIV stigma and contribute to the care and sup-
port of HIV-affected couples [98].

Interventions for PLHIV and couples are also needed.
At the individual level, an intervention aimed at newly
diagnosed PLHIV should be developed and could be
offered before or as part of ART initiation in clinics. Such
an intervention could focus on reproductive rights, the
ability to have safe pregnancies, seeking clinical support,
pre-conception wellness, optimizing treatment adher-
ence, SC strategies, and the need for safe and effective
family planning methods if pregnancy is not desired.
This intervention could be offered within a healthcare
setting or through community support groups. Training
materials for providers and educational materials for cli-
ents that address many of these topics were developed in
Kenya and could be adapted for Botswana [95, 99, 100].
We believe that such an intervention might help address
internalized childbearing stigma and anticipated stigma.
At the interpersonal level, a couples-based SC interven-
tion for WLHIV and their sero-negative male partners
that provides information about various SC methods,
works on building specific behavioral skills to use SC
methods, and tries to address internalized childbearing
stigma and perceived community stigma by educating
about reproductive rights should also be developed. To
be most effective in Botswana, we recommend that such
an intervention be based at the community-level.

Strengths and Limitations

This study has strengths and limitations. This is the first
quantitative study from Botswana to address SC, and the
findings highlight areas that are important to address to
improve SC uptake. The large sample size and the place-
ment of study recruitment sites at public sector clinics
suggest the results should be representative of WLHIV
accessing care in the public sector. Many of the measures
used were developed in sub-Saharan Africa, specifically
to assess issues related to SC, which supports the applica-
bility of the findings for this context. In addition, surveys
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were pretested in Setswana to ensure comprehension
and local relevance. Also, local research assistants, who
were not healthcare providers at the recruitment clin-
ics, administered the surveys, thus limiting response and
social desirability bias.

Despite these strengths, this study is not without limita-
tions. The cross-sectional nature limits the ability to draw
conclusions about causal relationships between variables.
However, since this is the first survey of SC conducted in
Botswana, the results are useful for intervention develop-
ment. While most measures were developed in sub-Saha-
ran Africa and known to be valid and reliable, we created
some new measures. All new measures were evaluated
through cognitive interviewing and were piloted to assess
face and construct validity and reliability. However, it is
possible that newly created SC behavioral skills scale did
not capture all the relevant SC behavioral skills. In addi-
tion, while the IMB model guided the conceptual design
of this study, we did not test the meditational relation-
ships between the IMB constructs.

The study was conducted at urban and peri-urban sites,
limiting the generalizability of the results to rural loca-
tions. While parts of Botswana are rural, the country is
rapidly becoming more urban with 69% of the population
residing in urban areas in 2018 [101], particularly in the
south of the country, where this study took place.

This study was only conducted among WLHIV in HIV
care. While the results are not generalizable to those
not accessing care, few people in need of HIV care are
not accessing it as 84% of those in need of treatment in
Botswana are reported to be accessing ART through the
national ART program [1]. It is possible that those who
are accessing care have greater familiarity with SC meth-
ods: thus our results may present the best-case scenario
in terms of SC information. However, since there are
no formal SC services currently offered in Botswana in
the public sector, levels of information, motivation, and
behavioral skills to use SC methods are based on limited
exposure to SC methods. In addition, while the most
recent numbers from Botswana suggest 83-88% viral
suppression in a trial setting [102], only 53% of women
in this study reported that a provider had told them they
were currently virally suppressed or undetectable. One
of the clinics that we recruited from included a referral
clinic for more complicated HIV cases (clients experienc-
ing treatment failure) which may include a larger propor-
tion of people who are non-adherent or do not achieve
viral suppression for other reasons.

The study results are also not generalizable to men
living with HIV. While we acknowledged that preg-
nancy decisions are made in couples and that male
partners have a strong impact on fertility and SC deci-
sions, we did not survey men in this study since far
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more women access HIV care and sexual and reproduc-
tive health services in this context. However, research
on the feasibility, acceptability, and use of SC methods
when the male partner is the HIV-affected partner is
available from sub-Saharan African contexts [17, 18,
88]. Finally, although SC methods are particularly rele-
vant for sero-different couples, partner HIV status was
not part of this study’s eligibility criteria as both HIV
sero-concordant and sero-different couples can benefit
from SC services.

Conclusions

These findings suggest that information, motivation, and
behavioral skills will be important determinants of SC
method use. Understanding the factors that affect these
constructs can help target interventions so that deficits
in information, motivation, and behavioral skills can be
addressed. SC methods are an important HIV preven-
tion strategy that can help couples reduce incident HIV
cases during conception while also supporting the repro-
ductive rights of PLHIV to achieve their desired family
size. SC continues to be a relevant intervention because
while viral suppression should address concerns about
transmission, routine viral load testing is absent in many
sub-Saharan contexts, and adherence is not always ade-
quate to achieve suppression [1, 81, 82]. Therefore, along
with ART, a range of SC techniques should be offered to
HIV-affected couples as part of a comprehensive contin-
uum of care.
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