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Abstract
Context: Among people living with HIV in Uganda, desires to have a child and unplanned pregnancies are both common, while
utilization of safer conception methods (SCM) and modern contraceptives are low. 

Methods: 389 HIV clients who reported considering childbearing with their uninfected partner enrolled in a safer conception
counseling intervention trial in Uganda. Multiple regression analysis and baseline data were used to examine correlates of
reproductive intentions and behaviors, including use of safer conception methods and contraception.

Results: Most (n=313; 80.5%) reported that both they and their partner wanted to have a child now, which was associated with
being married, in a longer relationship, not having a child with partner, greater SCM knowledge, lower internalized childbearing
stigma, and higher perceived community stigma of childbearing. 117 reported trying to conceive in the prior 6 months, which was
associated with being female, not having a child with their partner, less decision-making control within the relationship, and
greater perceived cultural acceptability of SCM. Among those who had tried to conceive in the past 6 months, 14 (11.9%) used
SCM, which was associated with greater control in decision making. Of the 268 who were not trying to conceive, 69 (25.7%) were
using a modern contraceptive, which was associated with being in a shorter relationship, less control over decision-making, more
positive attitudes towards contraception and lower depression.

Conclusion: Methods to promote reproductive goals are underused by HIV serodiscordant couples, and relationships
characteristics and childbearing-related stigma appear to be most in�uential and thus targets for intervention.  

Trial registration: Clinicaltrials.gov, NCT03167879; date registered May 23, 2017;
https://clinicaltrials.gov/ct2/show/NCT03167879. 

Plain English Summary
Among people living with HIV in Uganda, unplanned pregnancies and desires to have a child and are both common. However,
use of modern contraceptives and methods to safely conceive [safer conception methods (SCM)] are low. Survey data from 389
HIV clients who reported considering childbearing with their uninfected partner were examined to identify factors associated with
whether or not the client and their partner wanted to and were actively engaged in trying to conceive a child, and their
corresponding use of SCM or contraception.

Most (n = 313) reported that both they and their partner wanted to have a child now, which was associated with being married, in
a longer relationship, not having a child with partner, greater knowledge of SCM and less perceived stigma of childbearing. 117
participants reported trying to conceive in the prior 6 months, which was associated with being female, not having a child with
their partner, less decision-making control within their relationship, and greater perceived acceptance of SCM in their community.

Among those who had tried to conceive, only 14 (11.9%) used SCM, which was associated with greater control in decision
making within their relationship. Of the 268 who were not trying to conceive, 69 (25.7%) were using a modern contraceptive,
which was associated with being in a shorter relationship, less control over decision-making, more positive attitudes towards
contraception and lower depression.

In conclusion, methods to promote reproductive goals are underused by couples living with HIV, and relationship characteristics
and childbearing-related stigma appear to be most in�uential and thus targets for intervention.

Introduction
Across sub-Saharan Africa, including Uganda, reproductive health and family planning services have been integrated into HIV
care.[1] In Uganda, and through most of the region, these services have focused almost exclusively on preventing unplanned
pregnancies rather than services to support safer conception, despite 20–60% of people living with HIV (PLHIV) in Uganda
wishing to conceive[2–7] and up to 40% of HIV-positive women becoming pregnant post-HIV diagnosis.[7, 8] About half of these
pregnancies are planned,[7] highlighting the need for family planning programs to include safer conception counseling (SCC),

https://clinicaltrials.gov/ct2/show/NCT03167879
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while the unplanned pregnancies reveal a high unmet need for effective contraception despite the current emphasis of family
planning programming. With 60% of HIV-affected couples in Uganda being serodiscordant,[9] there is a clear need for effective
family planning services that help PLHIV and their partners to make informed childbearing decisions, and use effective methods
for either safely conceiving and delivering a child, or preventing unwanted pregnancies.

Antiretroviral therapy (ART) greatly reduces the transmission risks related to childbearing,[10] but in Uganda ~ 30% of PLHIV are
not on ART,[11] ~ 30% of those on ART have suboptimal adherence (including women on ART for prevention of mother-to-child
transmission),[12, 13] over a third of PLHIV have unsuppressed viral load,[11] and pre-exposure prophylaxis (PrEP) continues to
not be widely available – all of which point to the need for using safer conception methods (SCM) such as timed unprotected
intercourse and manual self-insemination as a compliment to ART. In our prior observational prospective study of PLHIV in
Uganda who were trying to conceive, 35% used timed unprotected intercourse and just three participants used manual self-
insemination, at any time during the 24-month follow-up;[14] however, clients expressed a willingness to use these methods if
properly instructed.[15] Our research revealed individual (low SCM awareness; internalized childbearing stigma), partner (HIV
non-disclosure; partner willingness to use SCM or attend SCC), and provider (childbearing stigma; lack of SCC knowledge and
training) level barriers to SCM use.[14, 16]

Our prior research also suggests that HIV-serodiscordant couples who are considering childbearing may decide to delay
pregnancy, especially if both members are not certain about wanting a child or if health concerns need to �rst be resolved.[17]
However, studies that have examined fertility desires among PLHIV have often neglected to measure contraception use and
intentions. A recent large study found that less than half (43%) of HIV-positive women in Uganda use modern contraceptives; the
rate was higher (60%) among those who reported trying to delay or prevent pregnancy,[18] but this is still relatively low for
achieving their goal of preventing pregnancy.

To help clients and couples achieve optimal reproductive health outcomes, a better understanding is needed with regards to how
couples communicate and make decisions about childbearing, including whether or not to have a child as well as the best timing
of the pregnancy, and to use either SCM or contraception to achieve what they conclude is their desired pregnancy goal. This
knowledge will then better position SCC to help couples progress through these processes that result in decisions and actions
towards this goal.

In the context of a larger longitudinal controlled trial of a SCC intervention for Ugandan HIV clients in serodiscordant
relationships, we sought to address these important gaps in the literature. Using baseline data, before exposure to any
intervention, we explored the following research questions: 1) What differentiates couples who agreed about wanting a child now
from couples where at least one member did not want a child now? 2) Among couples who wanted a child now, what
differentiates those who had been trying to conceive, from those who had not? 3) Among couples who had been trying to
conceive, what differentiates those who report use of SCM from those who report no use of SCM? 4) Among couples who had
not been trying to conceive, what differentiates those who report current modern contraception use from those who were not
using contraception?

Methods
Study setting and design

The study is being conducted at six HIV clinics operated by The AIDS Support Organization (TASO). Each study site was
randomly assigned (using a blind drawing) to implement one of two models for integrating SCC into family planning services, or
usual care (existing family planning services), clinic-wide for all clients. Informed by our earlier research and guided by an
ecological adaptation of the Information, Motivation and Behavioral skills (eIMB) model of behavior change,[20] we developed a
multi-component, structured SCC intervention, with the two implementation models differing on level of intensity of training and
supervision of providers (see Goggin et al for further details of the intervention and trial methodology).[19] TASO is the oldest
and one of the largest indigenous non-governmental organizations in Uganda providing comprehensive HIV prevention, care, and
support services for HIV infected and affected Ugandans. Each site resides within a hospital campus, provides HIV care to 6000–
8000 clients, and has a staff of 15–20 medical providers (including 3–4 family planning nurses).
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Study participants

To evaluate the impact of the services, we enrolled clients at each site who met the following eligibility criteria: 1) in a
serodiscordant relationship (partner’s HIV-negative status con�rmed by rapid HIV test prior to enrollment), 2) of reproductive age
(men age 15–60; women age 15–45), 3) considering childbearing with their spouse/partner (determined via triage screening
item), 4) not currently pregnant (determined by a pregnancy test for female partner prior to enrollment), and 5) reports having
disclosed HIV status to partner. Recruitment was strati�ed by sex to ensure a 50/50 balance and took place from July 2017 to
January 2019. Participants were administered assessments at screening, and months 6 and 12, as well as post-completion of
pregnancy for those who had a pregnancy, but only baseline data were used for this paper’s analysis, as the study is still
ongoing. All participants provided written informed consent to participate in the study.

Measures
The survey assessment included measures of sexual and reproductive health behaviors (use of SCM and contraception), which
are described below, and variables that map to our eIMB conceptual framework, as well as other constructs that are potential
correlates of the sexual and reproductive health behaviors (listed in Table 1). The eIMB framework posits that knowledge of why
SCM or contraception use is important is essential but often insu�cient to change behavior, as motivation and perceived bene�t
to using these methods, along with behavioral skills and social support to engage in the behavior, are key factors to successful
utilization. Accordingly, these factors are central to the selection of variables we have examined as correlates of the sexual and
reproductive health behaviors we measured. Each measure underwent a translation, back-translation and group consensus
review process in Luganda and Runyakitara (local languages used in the study settings). The survey was interviewer-
administered using computer-assisted software. The survey was developed for this study and is provided as a supplement
document.
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Table 1
Measures of eIMB constructs and other potential correlates of sexual and reproductive health behaviors

Construct Source of
measure

Description Item examples Response
format

eIMB constructs
SCM
knowledge

Woldesadik
et al.[33]

18-items measure knowledge of availability of SCM in
general, speci�c SCM (e.g., TUI, MSI), and risk reduction
strategies not speci�c to conception (e.g., circumcision,
PrEP); number of correct items is summed.

Only having unprotected sex
during the few days each
month when the woman is
most fertile helps to limit the
risk of HIV transmission to
an uninfected partner

True, False,
Don’t know

SCM
motivation

Gerkovich
(2008)[34]

2 items measure level of commitment and readiness to use
SCM; mean item score is calculated and higher scores
re�ect greater motivation.

It is important to me that my
partner and I use methods
that can limit HIV
transmission risks during
attempts to conceive a child

Strongly
agree, agree,
disagree,
strongly
disagree

SCM self-
e�cacy

Johnson et
al. (2007)
[35]

6 items measure level of con�dence to negotiate and utilize
SCM; mean item score is calculated and higher scores
re�ect greater self-e�cacy or con�dence.

I can follow advice about
limiting unprotected sex to
only 2–3 speci�c days per
month

Strongly
agree, agree,
disagree,
strongly
disagree

SCM cultural
acceptability

WHO
(1980)[36]

6 items measure perception of the cultural acceptability of
speci�c SCM. Respondents indicate their level of
agreement with statements about the willingness of HIV-
affected couples to engage in speci�c safer conception
strategies. Mean item score is calculated and higher scores
re�ect greater perceived cultural acceptability.

Examples of safer
conception strategies
enquired about: delaying
attempts to conceive until
CD4 count is high; use of
TUI, MSI, and PrEP

Strongly
agree, agree,
disagree,
strongly
disagree

Attitudes
towards
contraception
use

  13 items that assess beliefs regarding both positive and
negative effects of contraception use. Scoring of
negatively worded items is reversed; mean item score is
calculated and higher scores re�ect more positive attitude
towards contraception.

Hormonal contraception can
cause permanent sterility in
women
My religion supports the use
of contraception

Strongly
agree, agree,
disagree,
strongly
disagree

Other potential correlates
Demographic
characteristics

Created in
house

Measures of client background characteristics Age, gender, education level ---

Health
management
characteristics

Created in
house

Information on patient management of HIV disease and
immune status that is either self-reported or chart
abstracted

Date of HIV diagnosis; most
recent CD4 count and HIV
viral load; use of HIV
antiretroviral therapy

---

Reproductive
health history

Created in
house

Background on reproductive health history of patient and
partner

Number of biological
children for patient and
partner (including with each
other), pregnancy history
including miscarriages and
abortions

---

Relationship and partner characteristics
Self-agency in
decision
making within
the
relationship

Pulerwitz et
al (2000)
[37]

15-item relationship control measure adapted from Sexual
Relationship Power scale to assess self-agency in decision
making within the relationship; mean item score is
calculated and higher scores re�ect greater self-agency.

My partner has more say
than I do about important
decisions that affect us

Strongly
agree, agree,
disagree,
strongly
disagree

Reproductive
coercion

Anderson
et al (2017)
[38]

5-item scale to measure presence of actions from partner
to pressure respondent to have a child in the past year;
total score is the sum of all items and re�ects greater
coercion.

Your partner said he/she
would leave you if you did
not try to have a child

Yes, No

Provider support for family planning and safer consumption
Receipt of
family
planning
counseling

Created in
house

A measure to assess whether the client/couple received
any consults from their providers in the past 6 months
regarding reproductive health decisions and behaviors

Were consults received
related to (1) decision to
have a child; (2) use of
methods to conceive safely;
(3) use of contraception to
prevent pregnancy

Number of
consults
received in
each
category

Childbearing stigma and pressure
Internalized
childbearing
stigma

Created in
house

A single item to measure internalized stigma or shame for
wanting to have a child as someone living with HIV

I feel ashamed for wanting
a(nother) child

Disagree
strongly
disagree
slightly,
neutral,
agree
slightly,
agree
strongly
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Construct Source of
measure

Description Item examples Response
format

Perceived
community
stigma
towards
childbearing

Created in
house

3-item measure of perceptions of how family, friends and
others in community viewed HIV-affected couples who
want to have a child or are pregnant; mean item score is
calculated and higher scores re�ect greater stigma.

People in the community
look down on HIV + 
individuals who want to
have a child

Disagree
strongly
disagree
slightly,
neutral,
agree
slightly,
agree
strongly

Provider
stigma toward
childbearing

Created in
house

2-item measure of perceived provider stigma toward
childbearing among PLHIV; mean item score is calculated
and higher scores re�ect greater stigma.

Most HIV providers think that
HIV + clients should not have
children

Disagree
strongly
disagree
slightly,
neutral,
agree
slightly,
agree
strongly

Cultural
pressure to
have a child

  5-item measure of beliefs about how the identify of a man,
woman and couple are in�uenced by whether or not they
have children, and perceived expectations from family to
have children; mean item score is calculated and higher
scores re�ect greater perceived cultural pressure.

It is very important that a
married couple has children
together in order to legitimize
the relationship

Strongly
disagree,
somewhat
disagree,
somewhat
agree,
strongly
agree

Psychosocial functioning
Internalized
HIV stigma

Kalichman
et al (2005)
[39]

8-item scale measuring stigma about HIV; mean item score
is calculated and higher scores re�ect greater internalized
stigma.

I am ashamed that I am HIV
positive

Strongly
disagree,
disagree,
neutral,
agree,
strongly
agree

Depression Cox et al
(1987)[40]

10-item Edinburgh Post-partum Depression Scale to
measure depression in past week. The total score is the
sum of all items and re�ects severity of depressive
symptomatology; scores > = 10 re�ect possible clinical
depression, and scores > 13 re�ect likely clinical
depression.

In the past 7 days: I have
been able to laugh and see
the funny side of thing

Response
options vary
by item but
all range
from 0 to 3

Sexual and reproductive health behavior measures
Childbearing intentions and recent conception behavior. Participants were asked to indicate whether they want to have a(nother)
child, with response options being ‘yes, now’, ‘yes, but later’, ‘no, not at all’, and ‘don’t know’; they were also asked to use the same
response options to indicate their perception of their partner’s desire for having a child. Respondents were also asked to indicate
(yes/no response) whether they had tried to conceive a child with their partner at any time in the past 6 months.
Use of safer conception methods (SCM). Participants who reported trying to conceive in the past 6 months were asked whether
they used any of the following methods to reduce risk of HIV transmission to their partner during attempts to conceive in the past
6 months: Timed unprotected intercourse (TUI): Did you have unprotected or "live" sex only on the 2 to 3 speci�c days each
month in which you (your partner) were (was) most fertile? Sperm washing (If male respondent): Did you pay for technology that
cleanses your sperm or semen of the HIV virus? Manual self-insemination (MSI) (If female respondent): Did your partner
ejaculate into a condom or container and then manually inject the semen into your vagina? Although not speci�c to the context
of attempts to conceive and not routinely available, we also asked participants about their partner’s use of pre-exposure
prophylaxis (PrEP): Did your partner take HIV medication every day during the months in which you were trying to conceive?
To assess correct use of timed unprotected intercourse and manual self-insemination, respondents were asked in an open-ended
format to describe exactly how they implemented the method. For each method, the interviewer listened for pre-de�ned criterion
for accurate use (e.g., how the timing of woman’s fertile period was determined; number of days in the fertile period; whether
condomless intercourse was limited to the days of the fertile period; collection of semen and insertion using syringe, in the case
of manual self-insemination). There were six criteria for timed unprotected intercourse and eleven for manual self-insemination,
and the interviewer was trained to probe to ascertain whether a speci�c criterion was met if not spontaneously mentioned by the
respondent. All criterion needed to be present in order for the respondent to be classi�ed as accurately using the method.
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Data Analysis
Descriptive statistics were used to describe sample characteristics and the four binary dependent variables being examined: (1)
Do both members of the couple want a child now (versus at least one partner not wanting a child right away)? (2) Among those
where both partners want a child now, did the couple try to conceive a child in the past 6 months? (3) Among those who were
trying to conceive in the past 6 months, was a safer conception method used? And (4) Among those who did not report trying to
conceive in the past 6 months, was contraception currently being used? First, bivariate logistic regression models were used to
explore associations with all of the potential correlates from our eIMB theoretical model. All variables found to be correlated at p 
< 0.05 with the dependent variable in the bivariate models were included in the multiple logistic regression models to examine the
relative contribution of each of these correlates when controlling for the other correlates.

Results
Sample Description

A sample of 389 PLHIV (195 men, 194 women) who reported considering childbearing with their HIV-negative partner were
enrolled in the study. Table 2 lists the sample characteristics with regard to sociodemographics, HIV disease management,
reproductive history and relationship with their current partner, psychosocial functioning, utilization of family planning and safer
conception-related services, and constructs from our eIMB framework. Mean age was 35.9 years, and two-thirds (66.1%) had
only a primary school education or no formal education. Average time since HIV diagnosis was 10.7 years (SD = 8.7 years; range:
1 month to 40 years) and 386 (99.2%) were currently on ART; HIV viral load data was available for 314 (80.7%) participants, of
whom 263 (83.8%) had undetectable viral load. Nearly all (n = 386; 99.2%) were married to or in a committed relationship with the
partner with whom they were considering having a child. Mean duration of the relationship with this partner was 9.9 years (SD = 
10.7 years). A large majority (89.7%; n = 349) already had biological children, though just half (n = 195) had children with their
current partner.

Use of contraception. Each respondent was asked if they or their partner were currently using contraceptive methods to prevent
pregnancy. Male participants were asked to consent to the coordinator calling their partner on the phone at the time of the
interview to assess use of contraceptives other than the male condom (such calls were made in private and responses not
shared with the male partner); all but one female partner participated in this section of the survey. Consistent with family
planning policy and practice in Uganda [66], correct use of contraception was de�ned as using a modern contraceptive (i.e., birth
control pills, Depo-Provera (medroxyprogesterone acetate) injection, intrauterine device, implant, sterilization) or dual
contraception (a modern contraceptive in addition to condoms) if condom use was reported. In addition, we evaluated a second
de�nition, that being any use of a modern contraceptive or reports of always using condoms or sexual abstinence in the past 6
months (from the sexual behavior measures described below).
Respondents were �rst asked to indicate the frequency of sexual intercourse with their primary partner (with whom they were
considering having a child at screening) over the past 6 months; those who reported any intercourse were then asked to report
how often condoms were used during intercourse with their partner in the past 6 months, using a scale of 0 ‘never’, 1 ‘sometimes’
and 2 ‘always’. For analysis, a dichotomous variable was created to represent whether or not the participant reported always
using condoms. Lastly, we assessed the belief that desire for childbearing impedes consistent condom use by asking
participants to respond to the question, “Has the desire for wanting a child contributed to you and your partner not using
condoms during intercourse over the past 6 months?” with a Yes/No response.
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Table 2
Sample characteristics at baseline

  Mean (SD)/N (%)

Sociodemographic characteristics  

Age (years) 35.9 (8.2)

Female gender 194 (49.9%)

Some secondary education 132 (33.9%)

HIV disease characteristics  

Time since HIV diagnosis (years) 10.7 (8.7)

CD4 count (cells/mm3) 511 (293)

Undetectable HIV viral load (N = 315) 264 (83.8%)

Currently on ART 385 (99.0%)

Time on ART (among those on ART, in years) 7.8 (7.1)

Partner and relationship characteristics  

Married to partner 326 (83.8%)

Length of relationship (years) 9.9 (10.7)

Currently living with partner 344 (88.4%)

Participant has biological children 349 (89.7%)

Partner has biological children 194 (49.9%)

Has had a child with partner 195 (50.1%)

Self-agency in decision making (PR = 1–4) 3.07 (0.44)

Reproductive coercion (PR = 0–5) 0.13 (0.60)

Discussed childbearing with provider in past 6 months 33 (8.5%)

Psychosocial functioning  

Depression (PR = 0–30) 4.21 (4.55)

Possibly clinically depressed 54 (13.9%)

Likely clinically depressed 15 (3.9%)

Internalized HIV stigma (PR = 1–5) 2.19 (0.90)

eIMB information  

SCM knowledge (0–18) 11.92 (2.95)

eIMB motivation  

SCM motivation 3.73 (0.45)

Positive attitudes towards contraception (PR = 1–4) 2.59 (0.41)

eIMB behavioral skills  

SCM self-e�cacy 3.47 (0.40)

PR = potential range of score
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  Mean (SD)/N (%)

eIMB social/ecological  

Community childbearing stigma (PR = 1–5) 3.27 (1.50)

Provider childbearing stigma (PR = 1–5) 1.92 (0.89)

Internalized childbearing stigma (PR = 1–5) 1.17 (0.60)

SCM cultural acceptability (PR = 1–4) 2.96 (0.59)

Family planning/SCC services  

Had any consults with provider about decision to have another child 37 (9.5%)

Had any consults with provider about safer conception methods 22 (5.7%)

Had any consults with provider about contraception 33 (8.5%)

PR = potential range of score

Childbearing Intentions and Behaviors

Of the 389 PLHIV, 343 (88.2%) said they wanted a child now, 44 (11.3%) said they wanted a child at some point in the future
(most within the coming year) and the two remaining respondents said they did not know if they wanted another child. When
asked about the desires of their partner, 336 (86.4%) said their partner wanted a child now, 32 (8.2%) said their partner wanted a
child at some point in the future, 20 (5.1%) did not know what their partner wanted, and one said their partner did not want
another child. When comparing the desires of the participant and their partner, 331 (85.1%) were in agreement in terms of both
the desire for and timing of having a child. Most (n = 313; 80.5%) of the sample reported that both they and their partner wanted
to have a child now. The remaining 76 (19.5%) participants reported that at least one member of the couple did not want to have
a child right away.

What differentiates those who report that both they and their partner want a child now, from those who report at least one
member of the couple not wanting a child now? Table 3 lists the bivariate associations with whether or not both members of a
couple wanted a child now. In multiple regression analysis, those who reported that both they and their partner wanted a child
now were more likely to be married, in a longer relationship, not have a child with their partner, and have greater SCM knowledge
and lower internalized childbearing stigma, but higher perceived community stigma of childbearing among PLHIV (see Table 3).
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Table 3
Unadjusted (bivariate) and adjusted (multivariate) logistic regression analysis of correlates of childbearing-related decisions and

behaviors

  Full sample (N = 
389)

Both members of
couple want child now
(N = 313)

Tried to conceive
in the past 6
months (N = 118)

Did not try to conceive in the past
6 months (N = 268)

  Both members of
couple want child
now

Tried to conceive in the
past 6 months

Used SCM during
attempts to
conceive

Current use of
modern
contraceptives

Use of
contraception
or behaviors
consistent
with
pregnancy
prevention

  UOR
(CI)

AOR
(CI)1

UOR (CI) AOR
(CI)2

UOR
(CI)

AOR
(CI)

UOR
(CI)

AOR
(CI)

UOR (CI)

Sociodemographic
characteristics

                 

Age 1.02

(.99,
1.05)

- 0.95***

(.92, .98)

1.03

(.98,
1.07)

0.98

(.91,
1.06)

- 0.97

(.94,
1.001)

- 1.02

(.99, 1.05)

Female gender 1.13

(.69,
1.87)

- 4.16***

(2.54, 6.83)

2.54**

(1.28,
5.06)

0.47

(.15,
1.47)

- 1.64

(.94,
2.85)

- 0.96

(.59, 1.57)

Some secondary
education

0.43**

(.26,
.72)

0.61

(.31,
1.23)

0.66

(.39, 1.10)

- 1.76

(.54,
5.73)

- 0.94

(.53,
1.66)

- 1.12

(.68, 1.85)

HIV disease
characteristics

                 

Time since HIV
diagnosis

1.01***

(1.00,
1.01)

1.00

(1.00,
1.01)

1.00

(1.00, 1.00)

- 1.00

(1.00,
1.01)

- 1.00

(1.00,
1.01)

- 1.00

(1.00, 1.00)

Currently on ART 2.07

(.18,
23.09)

- 1.003 - 0.13

(.01,
2.14)

- 1.003 - 1.003

CD4 count4 1.00

(1.00,
1.00)

- 1.002**
(1.001,1.003)

-8 1.00

(1.00,
1.00)

  1.002*

(1.000,
1.003)

-6 1.00

(1.00, 1.00)

Undetectable HIV
viral load5

3.52

(1.81,
6.83)

-7 1.08

(.50, 2.36)

  0.56

(.10,
2.98)

  1.04

(.47,
2.29)

  1.57

(.79, 3.12)

Time on ART 1.01***

(1.01,
1.01)

- 1.00

(.99, 1.00)

- 1.00

(.99,
1.01)

- 1.00

(1.00,
1.00)

- 1.00

(1.00, 1.00)

Partner and
relationship
characteristics
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  Full sample (N = 
389)

Both members of
couple want child now
(N = 313)

Tried to conceive
in the past 6
months (N = 118)

Did not try to conceive in the past
6 months (N = 268)

Married to partner 3.55***

(1.97,
6.38)

4.96***

(1.75,
14.04)

1.35

(.65, 2.78)

- 1.003 - 0.63

(.33,
1.22)

- 1.02

(.55, 1.88)

Length of
relationship

1.06**

(1.02,
1.09)

1.08*

(1.02,
1.15)

0.94***

(.91, .96)

0.99

(.96,
1.03)

1.03

(.97,
1.08)

- 0.96*

(.93,
.99)

0.96*

(.93,
.99)

1.00

(.98, 1.02)

Currently living
with partner

2.93**

(1.51,
5.70)

1.02

(.36,
2.93)

1.30

(.57, 2.97)

- 1.003 - 1.05

(.47,
2.35)

- 0.99

(.49, 2.00)

Participant has
biological children

0.31

(.09,
1.02)

- 0.33***

(.16, .68)

0.46

(.19,
1.11)

0.52

(.15,
1.86)

- 2.54

(.56,
11.45)

- 4.00*

(1.26, 12.74)

Partner has
biological children

1.06

(.64,
1.75)

- 2.77***

(1.72, 4.46)

1.61

(.90,
2.89)

0.65

(.21,
2.01)

- 1.45

(.83,
2.51)

- 1.14

(.70, 1.84)

Has had a child
with partner

0.33***

(.19,
.58)

0.09***

(.04,
.21)

0.19***

(.11, .31)

0.33**

(.16,
.67)

0.96

(.25,
3.73)

- 1.38

(.77,
2.46)

- 1.49

(.91, 2.46)

Self-agency in
decision making

2.02*

(1.13,
3.64)

1.58

(.74,
3.38)

0.19***

(.10, .35)

0.39*

(.19,
.81)

6.34***

(1.64,
24.50)

5.80*

(1.27,
26.50)

0.37**

(.18,
.73)

0.34**

(.16,
.74)

0.69

(.38, 1.24)

Reproductive
coercion

0.95

(.63,
1.41)

- 1.32

(.87, 1.99)

- 1.003 - 1.41

(.91,
2.19)

- 1.31

(.79, 2.16)

Discussed
childbearing with
provider

1.10

(.44,
2.77)

- 2.07

(.92, 4.65)

- 5.86***

(1.62,
21.29)

5.29

(.95,
29.42)

0.65

(.18,
2.35)

- 1.85

(.62, 5.47)

Psychosocial
functioning

                 

Depression 0.97

(.92,
1.02)

- 1.11***

(1.05, 1.17)

1.04

(.97,
1.11)

1.02

(.91,
1.15)

- 0.95

(.88,
1.01)

- 0.98

(.93, 1.03)

Possibly clinically
depressed

0.73

(.37,
1.44)

- 2.15*

(1.11, 4.16)

- 1.91

(.54,
6.78)

- 0.27*

(.08,
.91)

0.20*

(.06,
.72)

0.79

(.38, 1.65)

Likely clinically
depressed

0.35

(.12,
1.00)

- 3.46

(.85, 14.11)

- 1.003 - 1.003 - 0.39

(.10, 1.61)

Internalized HIV
stigma

0.57***

(.43,
.75)

0.83

(.54,
1.29)

1.21

(.94, 1.56)

- 1.04

(.56,
1.90)

- 1.13

(.83,
1.53)

- 0.98

(.75, 1.28)
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  Full sample (N = 
389)

Both members of
couple want child now
(N = 313)

Tried to conceive
in the past 6
months (N = 118)

Did not try to conceive in the past
6 months (N = 268)

eIMB information                  

SCM knowledge 1.21***

(1.11,
1.32)

1.18*

(1.04,
1.33)

0.91*

(.84, .99)

0.96

(.87,
1.06)

1.03

(.84,
1.27)

- 1.04

(.95,
1.15)

- 1.01

(.93, 1.09)

eIMB motivation                  

SCM motivation -- - -- - 2.62

(.49,
14.19)

- -- - --

Positive attitudes
towards
contraception

1.20

(.65,
2.22)

- 0.53*

(.31, .92)

0.63

(.32,
1.25)

-- - 2.13*

(1.09,
4.19)

3.17**

(1.47,
6.83)

1.08

(.61, 1.91)

eIMB behavioral
skills

                 

SCM self-e�cacy -- - -- - 7.42*

(1.30,
42.24)

5.16

(.91,
29.27)

-- - --

eIMB
social/ecological

                 

Community
childbearing
stigma

1.37***

(1.15,
1.63)

1.40*

(1.05,
1.76)

0.98

(.84, 1.13)

- 0.72

(.49,
1.06)

- 0.96

(.80,
1.16)

- 0.97

(.83, 1.14)

Provider
childbearing
stigma

0.96

(.72,
1.28)

- 1.18

(.92, 1.52)

- 1.30

(.70,
2.42)

- 0.76

(.54,
1.07)

- 0.96

(.73, 1.26)

Internalized
childbearing
stigma

0.61**

(.43,
.87)

0.44**

(.28,
.71)

0.72

(.42, 1.22)

- 1.003 - 0.93

(.61,
1.41)

- 1.41

(.93, 2.12)

SCM cultural
acceptability

0.51**

(.32,
.80)

0.65

(.34,
1.25)

1.74**

(1.17, 2.59)

1.92*

(1.19,
3.08)

1.72

(.60,
4.93)

- 1.29

(.81,
2.06)

- 1.41

(.93, 2.13)

FP/SCC services                  

Had any consults
with provider
about decision to
have another child

1.04

(.44,
2.48)

- 1.90

(.88, 4.10)

- --- - 0.70

(.23,
2.18)

- 2.59

(.92, 7.35)

Had any consults
with provider
about safer
conception
methods

1.57

(.45,
5.46)

- 1.93

(.76, 4.90)

- 6.53***

(1.58,
27.10)

1.05

(.23,
4.85)

- - -

Had any consults
with provider
about
contraception

1.10

(.44,
2.77)

- 1.05

(.46, 2.39)

- -- - 0.28

(.06,
1.25)

- 1.69

(.66, 4.32)
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  Full sample (N = 
389)

Both members of
couple want child now
(N = 313)

Tried to conceive
in the past 6
months (N = 118)

Did not try to conceive in the past
6 months (N = 268)

*** p < .001 ** p < 0.01, * p < 0.05

1 This multiple regression model did not include time on ART because it was highly correlated (r = .84) with time since HIV
diagnosis.

2 This multiple regression model included depressive symptomatology, but not the likely presence of a depressive disorder
due to the lack of independence between these two variables.

3 A standard error and con�dence interval could not be computed because one or both groups had all participants with the
same response value.

4 CD4 count data were available for 252 participants at baseline.

5 HIV viral load data were available for 315 participants at study baseline.

6 CD4 count was not included in this reported multiple regression model because only 167 of 268 participants had CD4 data.

7 Viral load was not included in the multiple regression model presented in this table because of the high number of cases
with missing data; when viral load was added to the multiple regression model, it was not signi�cantly correlated with the
dependent variable when adjusting for the other variables that were signi�cant bivariate correlates.

8 CD4 count was not included in the multiple regression model presented in this table because of the high number of cases
with missing data; when CD4 count was added to the multiple regression model, it remained signi�cantly correlated with the
dependent variable when adjusting for the other variables that were signi�cant bivariate correlates.

Among those who reported that both they and their partner wanted a child now, what differentiates those who had been trying to
conceive, from those who had not? Among the 313 who reported that both they and their partner wanted a child now, 117
(37.4%) reported that they and their partner had been trying to conceive in the prior 6 months, while the others had not been
trying to conceive. Table 3 lists the bivariate associations with recent attempts to conceive. In multiple regression analysis, those
who had been trying to conceive were more likely to be female, not have had a child with their current partner, report less
decision-making control within the relationship, and greater perceived cultural acceptability of SCM (see Table 3).

Among those trying to conceive, what differentiates those who report use of SCM from those who report no use of SCM? Of the
118 who had tried to conceive in the past 6 months (the 117 described above, plus one additional participant who reported that
they did not want a child now but their partner did), only 14 (11.9%) reported using a SCM, with nearly all (n = 13) using timed
unprotected intercourse and just one using manual self-insemination. Follow-up questions asking participants to describe the
exact steps they used to implement the method revealed that none were using the methods correctly. None reported that their
partner used PrEP during the time they were trying to conceive. Other strategies used to reduce transmission risk and/or ensure
that female partners were ready for pregnancy included delaying attempts to conceive until a higher CD4 count (n = 22) or
undetectable viral load (n = 31) was achieved, starting ART earlier than they would have otherwise (n = 15), seeking testing and
treatment (if needed) for sexually transmitted infections (n = 20), and male partner circumcision (n = 52). The vast majority
(93.2%; n = 110 ) reported never (n = 84) or sometimes (n = 26) using condoms during sexual intercourse with their partner in the
past 6 months, and 90 (76.3%) said that the desire to have a child contributed to their lack of condom use.

Table 3 lists the bivariate correlates of SCM use in the six months prior to baseline among those who reported trying to conceive.
It is particularly noteworthy that rates of full viral suppression (i.e., undetectable HIV viral load) did not vary signi�cantly between
those who had used SCM (81.8%) and those who did not use SCM (89.0%; FET = .61). In the multiple regression analysis, the
only independent correlate of SCM use was self-agency in decision making within the relationship, as those who used SCM had
greater control in decision making, compared to those who did not use SCM (see Table 3).

Among those who were not trying to conceive, what differentiates those using modern contraception from those who were not
using contraception? Of the 268 participants who reported not trying to conceive with their partner in the past 6 months, just one



Page 14/19

in four (n = 69; 25.7%) reported that the female partner was using a modern contraceptive: 31 used Depo-Provera injections, 25
had an implant, 3 used birth control pills and 10 had an intrauterine device. Table 3 lists the bivariate associations with use of
modern contraceptives in this subgroup. In the multiple regression models, those using modern contraceptives were more likely
to have been in a relationship with their partner for a shorter time period, have less control over decision making within the
relationship, stronger positive attitudes towards contraception and less likely to have depression (see Table 3).

All but two of these 268 participants provided data on sexual intercourse with their partner over the past 6 months; 260 reported
having sexual intercourse with their partner, while six reported no intercourse with their partner (one of whom also reported use of
a modern contraceptive). Of the 260 who had any intercourse, 67.3% reported never (n = 109) or sometimes (n = 66) using
condoms with their partner during this period, while 85 reported always using condoms (including 11 who were using modern
contraceptives). Just over half (n = 148; 55.2% of the subgroup of 268) reported either using a modern contraceptive, always
using condoms, or sexual abstinence in the 6 months prior to baseline. Participants who already had a biological child of their
own were more than 4 times more likely to report a behavior consistent with trying to avoid pregnancy, compared to those who
were not using modern contraceptives, consistent condom use or abstinence (see Table 3); there were no other signi�cant
bivariate correlates.

Discussion
In this sample of HIV clients who reported considering having a child at enrollment, the vast majority reported that both they and
their partner wanted to have a child right away. Nevertheless, less than a third of these clients had recently been trying to
conceive. Among those who had been trying to conceive, just 1 in 10 were using SCM, with timed unprotected intercourse being
almost the sole method used. Conversely, among those who reported not trying to conceive, only one quarter reported current use
of modern contraceptives, while just over half reported using some type of method (contraceptives, consistent condom use,
abstinence) to prevent pregnancy. Relationship characteristics and perceived community attitudes towards pregnancy among
PLHIV were among the independent correlates of intentions and behaviors aimed at conception, while self-agency in decision
making was an independent correlate of use of both SCM and contraception. Individual-level constructs related to the ecological
adaptation of the Information Motivation and Behavioral skills model of health behavior were not prominent as correlates of
these reproductive decisions and behaviors, particularly when controlling for other variables associated with the behavior.

Most but not all reported agreement between themselves and their partner on the desire for and timing of pregnancy. Participants
who were married to their partner, been together with their partner longer, and had no prior children with their partner, were more
likely to report that both they and their partner wanted a child now, suggesting that those in stable relationships are more likely to
be motivated to want a child sooner rather than later. This appears to be especially true when they have had no prior children
together, which culturally is considered to be important for legitimizing and securing a relationship in Uganda.[20–22]

Participants who reported that both they and their partner wanted a child now also had greater SCM knowledge, and less
internalized stigma about childbearing, despite perceiving greater stigma from the community regarding childbearing among
PLHIV. These �ndings suggest that having more information about how to have a safe, healthy pregnancy and not feeling
shame or stigma about wanting a child as someone living with HIV, enables a couple to feel empowered to want to have a child,
even in the face of perceived stigma in the community. Furthermore, having greater SCM knowledge may serve as a buffer
against the effects of external stigma, as such couples may understand that they are able to prevent transmission of HIV to the
child and partner, as this is what likely drives community concerns about pregnancy in this population. The greater perceived
stigma in the community may also be a biproduct of lower internalized stigma and shame which may lead one to talk more
about wanting and trying to have a child, which may increase exposure to stigmatizing views from others. Couples living with
HIV, perhaps especially those in serodiscordant relationships who are yet to have children together, are likely weighing the
opposing pressures of needing to have children to legitimize their marriage (particularly if they have not disclosed their HIV
status to family and friends), and wanting to avoid stigma and shame from others about having a child and risking transmission
of HIV to both the child and uninfected partner.[23] Which of these pressures is most in�uential will vary across couples, and
may have played a role in our observation that a minority of couples who wanted to have a child were actually trying to conceive.



Page 15/19

Although the vast majority said both they and their partner wanted a child now, just under a third of such respondents said they
had been trying to conceive in the months prior to enrollment.

Trying to conceive was associated with the index participant (and HIV-positive member of the couple) being female, and having
less agency in decision making within the relationship. In Uganda, cultural norms dictate that women have less control over
decisions,[20] and this may extend to decisions and behaviors related to sex and childbearing,[24] so women are more vulnerable
to being pressured by their partners to try to conceive.[20] The fact that all the women (whether they were an index participant or
HIV-negative partner) in this part of the analysis were indicated as having a desire to have a child now, would seem to negate the
potential for the woman to be pressured by the man to seek childbearing, but it is possible that some of these women felt
pressured either by their partner or others (e.g., family, community) to express a desire to have a child now.[2, 8, 25] Not having
prior children with one’s current partner was another independent correlate of trying to conceive; as stated above, this is a clear
motivator for not only wanting a child now, but also actively trying to conceive. Trying to conceive was also associated with
greater perceived cultural acceptability of SCM in the community, which suggests that perceived support or acceptance for
strategies to ensure a healthy, safe pregnancy among PLHIV may help a couple to decide to move forward with trying to
conceive.

Among those trying to conceive, just 1 in 10 were using SCM, with timed unprotected intercourse being the method used most.
Important to note is that not a single participant reported implementing these methods accurately. Knowing how to determine the
timing of the 3-day fertile period for the woman seemed to be the most challenging aspect for implementing timed unprotected
intercourse and manual self-insemination. Use of SCM was associated with having more self-agency or control in decision
making within the relationship, which suggests that SCM are more likely to be used if the members of the couple feel they have a
say in their childbearing decision process. Safer conception counseling (SCC) helps to promote autonomy and self-agency in the
context of childbearing decisions by facilitating an informed decision making process in which the couple receives information
and instruction about what contributes to a healthy pregnancy, and increased access to SCM by informing couples about timed
unprotected intercourse and manual self-insemination, as well as support to implement these methods.[26] The failure to
accurately understand how to implement these methods, in the absence of SCC as re�ected in this pre-intervention data, further
highlights the need for SCC to ensure uptake and effective use of SCM.

Among those who reported not trying to conceive in the months leading up to baseline, just one in four reported using modern
contraceptives at the time of the baseline interview. This is much lower than the 68% found in a recent large study of HIV-positive
women in Uganda who were seeking to prevent pregnancy.[18] While the respondent and their partner may not have yet been in a
position to agree on actively pursuing pregnancy prior to baseline, some level of desire to have a child was present within the
relationship (given our enrollment criteria). This desire may serve as a strong barrier to contraception use, particularly in the
larger context of cultural pressure to have children. Being with one’s partner for a shorter period of time was associated with
using modern contraception, while those who already had biological children were much more likely to be using some method
(contraception, condoms, abstinence) to prevent pregnancy, further highlighting how one’s relationship context can in�uence
reproductive behaviors.

Use of modern contraceptives was also associated with lower depression and greater positive attitudes towards contraception.
[27] Better mental health and psychological well-being is conducive to making lucid, coherent decisions and better health
behavior, as well as motivation to engage in behavior that is consistent with one’s goals,[28] including contraception to prevent
pregnancy.[27] Unfortunately, mental health problems, including depression, largely go undetected and untreated in low resource
settings, including Uganda.[29] Greater priority on depression screening and treatment is needed in all health settings, but
especially in HIV primary care and family planning for the population targeted in this study. These �ndings also suggest the
importance of having positive attitudes and beliefs regarding modern contraceptives, which is likely related to greater knowledge
and understanding about how modern contraceptives work and the importance of receiving quality instruction and support from
family planning providers. Misconceptions and myths about modern contraceptives are not uncommon in Uganda and the larger
region of sub-Saharan Africa ,[30, 31] as well as other barriers such as stock outs, and health centers often not having all
contraceptive types (e.g., intrauterine device, long acting reversible contraceptives). These are all factors that must be addressed
to increase uptake and proper use of modern contraceptives.
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While a minority of those not trying to conceive right away were using modern contraceptives, just over half (55%) were either
using modern contraceptives or consistent condom use (or abstinence). However, given the risk of HIV transmission to the
uninfected partner, it is noteworthy that roughly two-thirds of these participants reported inconsistent condom use with their
partner, including many who never use condoms. Most of the sample had undetectable viral loads at their last viral load testing,
which provides protection against transmission risks, but some level of risk for transmission remains given the uncertain
presence of spikes in viremia in between the annual viral load tests that are done as part of usual care. Inconsistent condom use
was present, despite the intention to prevent pregnancy, although a desire for children now or in the future was present for most
participants or their partners, and this was likely a contributing factor to lack of condom use.

Limitations to this study include the absence of direct data collected from the partner of the index participant, except for female
partners of male participants who were brie�y interviewed to collect information regarding contraception use. Our data largely
relies on the perceptions of the index participant with regards to the attitudes and behaviors of the partner. Other limitations
include the reliance on self-reported data, including use of SCM and contraceptives, the cross-sectional nature of the data, and
the sample being comprised solely of PLHIV who are receiving HIV care. Clinic data related to prescription of contraceptives
would strengthen our data regarding contraception use. The cross-sectional nature of the data enables us to examine
associations but not causality or even temporal inferences, the latter of which may be possible with the longitudinal data to be
collected in this study. With the sample being limited to those in care, our �ndings may not re�ect PLHIV who are not in HIV care
and perhaps less likely to be familiar with safer conception and contraception methods and how to use them.

In conclusion, our �ndings offer suggestions for how health services can better support the desired pregnancy goals of clients
and couples affected by HIV. First, providers need to understand what clients and their partners have discussed and how they
have made their current childbearing decisions, including consideration of past attempts to conceive. Providers need to
recognize the in�uence of partners and the relationship on these decisions, as well as the impact of perceived community
attitudes towards PLHIV having children. They also need to take into account the gender of the HIV-positive partner and self-
agency in relationship decision making as potential drivers of childbearing decisions and behaviors. SCC is a process through
which counselors can facilitate couple communication and decision making regarding the best timing of the pregnancy, as well
as use of safer conception or contraceptive methods to achieve their desired reproductive outcome. SCC is an opportunity to
empower couples to make informed decisions and take appropriate actions to achieve their desired goals, and such counseling
can promote both members of the couple having a say in their childbearing decisions, provide information that can address
negative attitudes towards contraceptives, and facilitate access to services that can address mental health needs. Finally, given
the in�uence of perceived stigma in the community towards childbearing among PLHIV, it is important to educate communities
on the reproductive rights and choices available to HIV affected couples and the clinic support services that can facilitate safer
conception to minimize the risk of HIV transmission to either the child or the uninfected partner.
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Figure 1

Correlates of key reproductive health intentions and behaviors from multivariate regression analysis
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