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Abstract
Background There is a need for information and healthcare support for fertility desires and contraceptive needs of people living with HIV
(PLHIV), and to provide safer conception support for sero-discordant couples wanting to conceive. A model to integrate sexual and
reproductive health and HIV services was developed and implemented in a district hospital and six clinics in eThekwini District, South
Africa. Methods To evaluate the model’s success, a cross-sectional survey was conducted before and after implementation. As part of
this evaluation, fertility desires of PLHIV (both male and female), and providers’ perspectives thereof were explored. Changes in desires
and attitudes after integration of services were investigated. Results Forty-six healthcare providers and 269 clients (48 male, 221
female) were surveyed at baseline, and 44 providers and 300 clients (70 male, 230 female) at endline. Various factors including
relationship status, parity and ART access in�uenced PLHIVs’ desires for children. Concerns for their own and their child’s health
impacted on PLHIV’s fertility desires. These concerns declined after integration of services. Similarly, providers’ concerns about PLHIV
having children decreased after the implementation of the model. Conclusions Integrated services are important to facilitate provision of
information on contraceptive options as well as safer conception information for PLHIV who want to have children.

Background
South Africa has the world’s largest population of people living with HIV (7.1 million in 2016; 19% of the global number of people living
with HIV) (1), with the burden of HIV disproportionately affecting young women (2). According to the South African Demographic and
Health Survey (2016), there was a total fertility rate of 2.6 children per woman aged 15–49 years in the country in 2016 (2). The fertility
rate in South Africa is lower than in other African countries and has decreased over time due to factors including rapid social and
economic development and access to and acceptability of contraception (3). Despite this there are still high rates of unplanned
pregnancies (4), with 18% of women having an unmet family planning need (2).

People living with HIV (PLHIV) also have reproductive needs and require access to information and quality family planning services to
prevent unintended pregnancies and to facilitate safe and healthy pregnancies (5). They require access to reliable contraception so that
they can have only the number of children that they desire, and need support and access to perinatal mother-to-child transmission
(PMTCT) services to minimize the chances of mother-to-child transmission (6). PLHIV, especially adolescents in developing countries,
often do not have su�cient information about contraception and parenting options (7). In particular, there is a need for attention to be
paid to current fertility desires and contraceptive needs of couples affected by HIV and to provide safer conception support for sero-
discordant couples wanting to conceive.

Lack of service integration has been identi�ed as one of the main reasons that the sexual and reproductive health (SRH) needs of PLHIV
remain unmet (8). Integrated SRH programs can address peri-conception risk (9), and can assist with appropriate pregnancy planning in
these HIV affected couples. Integration of services is important to facilitate information provision so that PLHIV can make informed
SRH decisions (10, 11). Furthermore, the integration of SRH and family planning into HIV services creates a less stigmatizing
environment for PLHIV to discuss fertility desires, contraception and sexuality with healthcare providers (12).

Research has demonstrated that both men and women living with HIV desire to have children (13–15). Fertility desires in couples both
affected and unaffected by HIV are in�uenced by various factors, including education and economic opportunities, decision making
relations with partners, family and community pressure, and parity (3, 15–18). In one study, people in more stable relationships were
found to be likely to want more children (15), and another described a cultural expectation for proving fertility in long term relationships
(19). It has also been found that women with fewer children have a greater desire for children in future (3, 15, 16).

Knowledge of HIV status has also been found to in�uence fertility desire, and a study in Malawi demonstrated that the number of
women wanting children declined after testing positive for HIV (16). This could have been related to concerns of poor health for self and
child (15, 17, 19), leaving a child orphaned, and �nancial concerns (17). Partner HIV status may also impact on fertility desires –
females with HIV positive partners may be less likely to want more children (3). However, availability of treatment (HAART and PMTCT)
has also impacted on fertility desires (3, 15, 20, 21), and research has shown that women with access to antiretroviral treatment (ART)
may have greater desires for children (21). There are also concerns about interaction of HIV treatment and contraceptive methods (22),
resulting in switching or stopping method use. There is limited data on fertility desires in HIV positive males, and on factors in�uencing
their desires.

There are supportive guidelines in South Africa recommending that safer conception counselling be part of routine HIV care (23, 24),
which intend to provide PLHIV with options for achieving their fertility desires. South African policies promote the SRH rights of PLHIV
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and promote provider-initiated discussions on reproductive goals for PLHIV (25, 26). Despite these policies and guidelines, there are
implementation challenges related to providers having limited information about safer conception options as well as concerns about
discussing safer conception with HIV affected couples (25–28). Some providers have described ethical con�ict in providing safer
conception counselling, especially where poverty and intimate partner violence are concerns (9). In addition to providing knowledge and
support, it is critical that there is political will to promote strategies and interventions (10), especially to facilitate implementation of the
supportive guidelines.

The perceived attitudes and views of healthcare providers towards reproductive choice in HIV infected women and men are important,
as their views can in�uence clients’ reproductive decision-making (15, 29). A study in India, Cambodia, Indonesia, Nepal, Bangladesh
and Vietnam found that despite the availability of integrated services, many doctors were unsupportive of positive women’s desires to
have children, making it di�cult for them to get advice on this (30).

Integration of SRH and HIV services is a complex but essential step forward to enable improvement of health outcomes. Although some
PLHIV do not wish to have children, some are having/have had children, and some women and their male partners want to have children
in the future. These women, men and couples need information on how to prevent pregnancies and how to have children safely, from
healthcare providers who will not judge them.

The purpose of this manuscript is to present �ndings on the fertility desires of HIV positive women and men attending seven public
health sector facilities in the eThekwini District of KwaZulu-Natal, South Africa. We also explore perspectives of healthcare providers,
working in the same facilities, about the reproductive desires of PLHIV. Client fertility desires and provider perspectives are described
before and after the implementation of a model for integrating SRH and HIV services, and changes in these are also described.

Methodology
This study was conducted in a district hospital and six of its feeder clinics in the eThekwini District, KwaZulu-Natal, South Africa
between 2009 and 2011. Baseline data were collected in 2009 via a facility audit and cross-sectional survey, in order to better
understand the SRH, family planning and HIV services offered at these facilities, as well as the status of integration of these services in
and between these facilities. The baseline data were used to inform the development of a district-based model for integrating SRH and
HIV services, which was implemented in 2010 at the hospital and feeder clinics (31–33) (Fig. 1). Key principles of the model included a
focus on health systems strengthening and strong community input and involvement. The health systems strengthening component
included measures to improve information and supply chains through improved patient and commodity monitoring, and through
innovative methods to improve referral and linkage systems, by strengthening referrals both within and between healthcare facilities
and by making use of a novel “health navigation” strategy (34). Existing services were targeted for integration, and the model responded
to particular needs of individual facilities, rather than creating a generic package. In addition, capacity building for healthcare providers
was considered an integral component of the model, and was done via focused training and mentorship programs. Healthcare provider
training was based on needs identi�ed at the facilities in this project, and focused on various modules including referral systems, HIV
counselling and testing (HCT) and family planning (FP) integration, ART and FP integration, antiretroviral (ARV) and FP method
interactions, dual protection, and comprehensive care and management of HIV clients. Health systems navigators, as peer supporters
(35), were also trained to provide education and support on these topics at community and health facility level.

At a community level, a Community Advisory Board as well as key stakeholders from health facilities and the Department of Health
(DoH) (Provincial and District level) were consulted regularly prior to, during and after the model implementation process. They provided
input on the model design and implementation, and participated in training and health-promotion activities.

[Insert Fig. 1]

The model was implemented in a step-wise fashion, with activities occurring until the end of 2011. For example, healthcare provider
training was conducted in modules, with the same modules being conducted in different facilities at similar times. As a result, exposure
did not differ greatly between facilities. After the implementation of the model, endline cross-sectional data were collected and a facility
audit was conducted at the end of 2011, on the same variables as the baseline studies, to be able to compare �ndings and determine
the usefulness and successes of the model. Only the district hospital and �ve feeder clinics participated in the endline survey, as one of
the clinics dropped out of the intervention, due to perceived lack of time to participate in intervention activities. This manuscript focuses
on relevant data collected as part of the cross-sectional surveys. Data from other aspects of the study are reported elsewhere (31–33).
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Study population
For the baseline cross-sectional survey, the study population comprised 46 healthcare providers (41 female, 5 male) working at, and 269
clients (221 female, 48 male), attending the seven healthcare facilities. For the endline cross-sectional survey, there were 44 providers
(41 female, 3 male) working at, and 300 clients (230 female, 70 male) attending the six healthcare facilities.

Registers of providers working in the participating healthcare facilities were sourced, and potential participants were identi�ed by
purposively selecting providers representing different categories of healthcare providers available on the day of the interview (including
HCT counselors, enrolled nurses, registered nurses and doctors). They were purposively sampled from different service points in these
facilities, including antenatal (ANC), family planning (FP), primary healthcare (PHC), HCT, termination of pregnancy (TOP) and sexually
transmitted infection (STI) service points, if available. If they were not willing or unable to participate due to high workloads, alternative
staff of that cadre were invited to participate. Purposive selection was done to make certain that there would be a range of provider
types interviewed across a range of services, to ensure that study results would not be biased according to service or provider type, and
sample size was limited by the number of providers working in the relevant service areas in the participating facilities.

The client sample was selected by ensuring representation of clients attending the different SRH services in the facilities. Where low
numbers of clients were attending a particular service, additional clients were purposively sampled, in order to interview at least one
client per service. Clients were approached when they were leaving the facility to participate in exit interviews. We aimed to interview
approximately 30–40 clients per clinic, and approximately 50 clients at the hospital, to ensure a total sample size of between 250 and
300 clients, to increase reliability of study data.

Data collection and analysis
Participants answered structured survey questionnaires. The provider interview schedule focused on training, resources, delivery of
services, and values, and providers were asked about their perceptions of pregnancy in HIV positive women. The client interview
schedule asked details about the type and quality of service they received, their HIV status and FP needs. Male and female clients who
disclosed that they were HIV positive were asked about their future fertility desires and how their HIV status had affected their decisions
about future pregnancies. This manuscript explores one component of this cross-sectional survey; HIV infected clients’ desires for more
children/not, and compares these desires with select demographic details. All participants over 45 years of age are excluded in the
analysis, as fertility desires after age 45 tend to be low for various reasons, including biological ability to have children. Healthcare
providers’ perspectives of PLHIV having children are also explored in this manuscript.

Data were captured into and descriptively analysed using SPSS v25. Pearson’s chi-square or Fisher’s exact test of association (where
sample size was small) were calculated for some categorical variables to determine signi�cant differences between baseline and
endline data (p < 0.05).

Ethical considerations
The study was reviewed and approved by the University of Witwatersrand’s Human Research Ethics Committee (HREC) (reference
number M080624). The University of KwaZulu-Natal’s Biomedical Research Ethics Committee (BREC) provided reciprocity approval. Site
support was obtained from participating healthcare facilities and approval was obtained from the KwaZulu-Natal Provincial, eThekwini
District and Municipal DoH. Willing participants (clients and healthcare providers) provided written informed consent.

Results
Client sample

Male and female clients were sampled from various health service points, and may have been accessing more than one service on the
day of the survey. At baseline, the highest proportion of clients sampled were accessing PHC, immunization, and ANC follow-up care,
compared with HIV/ART, PHC and ANC follow-up care at endline.

Table 1: Client pro�le: Proportion of clients accessing different services at baseline and endline
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Services attended* Baseline
n = 269 (%)

Endline
n = 300 (%)

HIV/ART clinic 39 (14.5) 101 (33.7)

PHC 67 (24.9) 97 (32.3)

HCT 32 (11.9) 42 (14.0)

Immunization/ Postnatal care (PNC) 45 (16.7) 27 (9.0)

ANC follow up 43 (15.9) 50 (16.7)

ANC 1st visit 13 (4.8) 7 (2.3)

Family planning 35 (13.0) 27 (9.0)

STI 2 (0.7) 10 (3.3)

TOP 7 (2.6) 0

* Participants may have presented for multiple services

HIV infected clients’ desires for having children in future

At baseline, a third (n = 86, 34.6%) of clients self-reported that they were HIV positive, of which 14 (16%) were male and 72 (84%) were
female. At endline, just under half of the clients (n = 144, 48%) self-reported that they were HIV positive, and of these 43 (30%) were
male, and 101 (70%) female. At baseline, 24 participants, and at endline, 30 participants, did not disclose their HIV results. Fertility
desires are described only for those HIV positive clients (men and women) who were aged 45 years or less. Table 2 highlights the
proportions of HIV positive males and female clients overall, and then more speci�cally, those who were aged 45 years or less, and their
desires for children.

Table 2: HIV infected male and female’s desires for children

  Sex All HIV
positive
(n)

45 years or younger and
HIV positive
(n)

Want to have more
children

Do not want /unsure if want to have
more children

All HIV
positive
n (%)

45 years or
younger
n (%)

All HIV
positive
n (%)

45 years or
younger
n (%)

Baseline Female 72 65 10 (13.9) 10 (15.4) 62 (86.1) 55 (84.6)

Male 14 11 6 (42.9) 6 (54.5) 8 (57.1) 5 (45.5)

Endline Female 101 95 37 (36.7) 37 (38.9) 64 (63.3) 58 (61.1)

Male 43 38 18 (41.9) 17 (44.7) 25 (58.1) 21 (55.3)

Looking speci�cally at HIV positive participants 45 years or younger, at both baseline and endline, a higher proportion of HIV positive
males than females wanted more children, and although the proportion of females wanting more children increased between baseline
and endline, the proportion of males decreased. Pearson’s chi-square test demonstrated that the difference between baseline and
endline desires for more children (in the group of 45 years and less) was statistically signi�cant (p = 0.001).

Current pregnancy status may have impacted expressed desires for children. Eleven of the 65 HIV positive women (45 years or younger)
who didn’t want more children at baseline and nine out of 95 (HIV positive, 45 years or younger) at endline were attending ANC services
(therefore currently pregnant).

Characteristics of HIV positive clients and desires for children

Table 3 demonstrates characteristics of HIV infected clients and their desire for children.
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Table 3
Characteristics of HIV positive clients and their desires for children

  Baseline Endline Signi�cance of
change over time

Positive Male
n = 11

Positive Female
n = 65

Positive Male
n = 38

Positive Female
n = 95

Want
more
children,
n = 6
(54.5%)

Do not
want
more
children/
not sure,
n = 5
(45.5%)

Want
more
children,
n = 10
(15.4%)

Do not
want
more
children/
not sure,
n = 55
(84.6%)

Want
more
children,
n = 17
(44.7%)

Do not
want
more
children/
not sure,
n = 21
(55.3%)

Want
more
children,
n = 37
(38.9%)

Do not
want
more
children/
not sure,
n = 58
(61.1%)

Chi-
square
P
value
Male

Chi-
square
P value
Female

Relationship
status
- Married
- Regular
partner
- Single
- Multiple
partners/other

0
5 (83.3)
0
1 (16.7)

1 (20.0)
4 (80.0)
0
0

2 (20.0)
8 (80.0)
0
0

8 (14.5)
37
(67.3)
10
(18.2)
0

1 (5.9)
13
(76.5)
3 (17.6)
0

1 (4.8)
19
(90.5)
1 (4.8)
0

6 (16.2)
25
(67.6)
4 (10.8)
2 (5.4)

3 (5.1)
43
(74.1)
11
(19.0)
1 (1.7)

.428 .168

Partner’s HIV
status
- Positive
- Negative
- Did not
disclose

4 (66.7)
1 (16.7)
1 (16.7)

2 (40.0)
1 (20.0)
2 (40.0)

4 (40.0)
2 (20.0)
4 (40.0)

18
(32.7)
10
(18.2)
27
(49.1)

5 (29.4)
3 (17.6)
9 (52.9)

11
(52.4)
3 (14.3)
7 (33.3)

9 (24.3)
7 (18.9)
21
(56.8)

18
(31.0)
10
(17.2)
30
(51.7)

.741 .870

Number of
children
- None
- One
- Two
- Three
- Four or more

1 (16.7)
2 (33.3)
3 (50.0)
0
0

1 (20.0)
1 (20.0)
1 (20.0)
2 (40.0)
0

2 (20.0)
5 (50.0)
3 (30.0)
0
0

6 (10.9)
15
(27.3)
20
(36.4)
9 (16.4)
5 (9.1)

0
8 (47.1)
5 (29.4)
2 (11.8)
2 (11.8)

0
2 (9.5)
2 (9.5)
6 (28.6)
11
(52.4)

0
8 (21.6)
18
(48.6)
7 (18.9)
4 (10.8)

0
4 (6.9)
21
(36.2)
13
(22.4)
20
(34.5)

.003* .171

Age (years)
- 18–20
- 21–25
- 26–30
- 31–35
- 36–40
- 41–45

0
1 (16.7)
2 (33.3)
2 (33.3)
1 (16.7)
0

0
1 (20.0)
1 (20.0)
1 (20.0)
1 (20.0)
1 (20.0)

1 (10.0)
4 (40.0)
3 (30.0)
1 (10.0)
1 (10.0)
0

0
10
(18.2)
14
(25.5)
19
(34.5)
8 (14.5)
4 (7.3)

1 (5.9)
5 (29.4)
2 (11.8)
4 (23.5)
3 (17.6)
2 (11.8)

0
0
6 (28.6)
6 (28.6)
6 (28.6)
3 (14.3)

1 (2.9)
15
(40.5)
10
(27.0)
8 (21.6)
3 (8.1)
0

1 (1.7)
8 (13.8)
13
(22.4)
13
(22.4)
15
(25.9)
8 (13.8)

.236 .001*

Using method
to prevent
pregnancy
- Yes
- No
- Not sexually
active
- Currently
pregnant

6 (100)
0
0
N/A

5 (100)
0
0
N/A

5 (50.0)
3 (30.0)
0
2 (20.0)

29
(52.7)
20
(36.4)
6 (10.9)
0

13
(76.5)
1 (5.9)
3 (17.6)
N/A

20
(95.2)
1 (4.8)
0
N/A

17
(45.9)
3 (8.1)
0
17
(45.9)

37
(63.8)
4 (6.9)
8 (13.8)
9 (15.5)

.161 .000*

*where p < 0.05 is signi�cant.

** Fisher’s exact test of association used, results not signi�cant.

*** Although there was a question asking whether clients were taking ARVs, not all responded to this question, therefore n is not the
same as the other categories.
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  Baseline Endline Signi�cance of
change over time

Positive Male
n = 11

Positive Female
n = 65

Positive Male
n = 38

Positive Female
n = 95

Want
more
children,
n = 6
(54.5%)

Do not
want
more
children/
not sure,
n = 5
(45.5%)

Want
more
children,
n = 10
(15.4%)

Do not
want
more
children/
not sure,
n = 55
(84.6%)

Want
more
children,
n = 17
(44.7%)

Do not
want
more
children/
not sure,
n = 21
(55.3%)

Want
more
children,
n = 37
(38.9%)

Do not
want
more
children/
not sure,
n = 58
(61.1%)

Chi-
square
P
value
Male

Chi-
square
P value
Female

On ART***
- Yes
- No

4 (80.0)
1 (20.0)

4 (80.0)
1 (20.0)

0
1 (100)

15
(50.0)
15
(50.0)

13
(92.8)
1 (7.2)

15
(78.9)
4 (21.1)

14
(73.6)
5 (26.3)

35
(85.4)
6 (14.6)

.437** 1.000**

*where p < 0.05 is signi�cant.

** Fisher’s exact test of association used, results not signi�cant.

*** Although there was a question asking whether clients were taking ARVs, not all responded to this question, therefore n is not the
same as the other categories.

Relationship status:

Most HIV positive women and men reported having a regular partner. At both baseline and endline, the majority who wanted more
children had a regular partner. Relationship status had no statistical signi�cance.

Partner’s HIV status:

The proportion of positive men and women who had HIV infected partners and wanted more children decreased from baseline to
endline. Partner’s HIV status had no statistical signi�cance.

Number of current children:

At baseline, only HIV positive men and women who had less than three children wanted more children. At endline, some HIV positive
men and women who had three or more children wanted more children, although this was outweighed by those with three or more
children who didn’t want more children. There was a signi�cant difference between baseline and endline with HIV positive men’s current
number of children and desires for more children (p = 0.003).

Age of respondent:

Female respondents ranged in age from 19–59 years, and males from 20–58 years. However, these data look only at men and women
45 years or younger. Higher proportions of younger (than older) HIV positive women and men, at both baseline and endline wanted more
children. There was a signi�cant difference between age and desires for more children of women between baseline and endline (p = 
0.001).

Current contraceptive method use:

Contraceptives were used both by those who wanted more children and those who did not want children in the future. The proportion of
women who did not want children in future, using contraception, increased at endline, and this change was signi�cant (p = .000).

Fertility desire and current use of ART:

The desire to have more children (or not) was compared with whether clients were currently taking ARVs. At baseline, only one HIV
positive woman who wanted more children responded to the question whether s/he was on ART, and she was not taking ARVs, therefore
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the change between baseline and endline for women is not easily comparable. However, there was an increase in the proportion of men
on ART who wanted more children between baseline and endline, although this change was not signi�cant.

[Insert Table 3]

Factors affecting future fertility desires

HIV infected clients were asked about various issues that may have affected their future fertility desires (Table 4). The most common
factors affecting fertility desires among clients who wanted more children at baseline were that they were still waiting for advice on the
best time to fall pregnant (n = 5), and that they were worried about their own health (n = 4) more than that of their child’s health (n = 2). In
contrast, at endline, more clients who wanted children were worried about the health of their child (n = 14) versus their own health (n = 9).
Factors affecting fertility desires in clients who did not want more children at baseline were (1) that their child may get sick/die (n = 25);
(2) concerns about their own health (n = 19), and (3) some were in�uenced by the fact that they had children already (n = 6). At endline,
clients who did not want any more children were more concerned that their children may get sick/die (n = 24) than their own health (n = 
9), and a few had children already (n = 14). At endline there were a large portion of clients who felt that the knowledge of their status did
not affect their desire for having more children (n = 42).

There was a signi�cant difference between baseline and endline for those clients who did not want more children, and who had been
told not to have more children (p = 0.032), at endline no one who had been told not to have more children did not want any more children
(Table 4). Concerns about own health were also signi�cantly different between baseline and endline for those clients who did not want
more children (and decreased over time) (p = 0.005). In addition, there was a signi�cant difference between baseline and endline of
those clients who did not want more children, who felt that the knowledge of their status had not changed their desire for children (p = 
0.000).

[Insert Table 4]

Provider sample

Healthcare providers were sampled from a variety of service delivery points and may have been working across multiple departments,
providing multiple services. At baseline, the highest proportion of providers sampled were working in ANC (n = 20, 43.5%), PHC (n = 19,
41.3%) and PMTCT (n-19, 41.3%) services, compared with PMTCT (n = 17, 38.6%), HCT (n = 16, 36.4%) and ANC (n = 14, 31.8%) services
at endline. Others worked in postnatal, FP, STI, TOP and ART services.

Providers’ perceptions of HIV positive women and pregnancy

Providers were asked for their views on whether/when HIV positive women should consider having children. At baseline, 25 (54.3%)
providers thought that healthy HIV positive women should have children if they so desired compared with 28 (63.6%) at endline. One
other provider (2.2%) at baseline felt it would be appropriate for HIV positive women to have children if they had no children already. At
endline, a further two (4.5%) providers felt that these women should have children if they are healthy/have a high CD4. At baseline, 11
(23.9%) providers did not think that HIV positive women should have children, in contrast to only three (6.8%) at endline.

When exploring attitudes around PLHIV having children, at baseline most providers (n = 35, 87%) did not agree that pregnant HIV
positive women should have an abortion, which increased at endline to 93.2% (n = 41). Furthermore, at baseline half of the providers (n 
= 23) felt that women on ART should not fall pregnant, which decreased at endline to only 18.2% (n = 8). Finally, many providers at
baseline disagreed that married HIV positive women would never use condoms (n = 32, 69.6%) and this increased further at endline (n = 
37, 87.1%).

Table 4: Factors affecting fertility desires of male and female clients

(where applicable, the number of participants who were attending ANC and therefore pregnant, but whose responses
are included in the data, is noted)
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Factors affecting
fertility desires

Baseline Endline Change over time
Want more
children,
n=16 (%)

Do not want
more children,

n=60 (%)

Want more
children,
n=54 (%)

Do not want more
children, n=79

(%)

Want
more

children,
p value**

Do not
want
more,

p
value**

Been told not to have
them

1 (6.3) 4 (6.7) 1 (1.9) 0 .407 .032*

Worried that child
may get sick/die

2 (12.5)
 

25 (41.7)
(5 attending

ANC)

14 (25.9)
(6 attending

ANC)

24 (30.4)
(3 attending

ANC)

.329 .158

Worried about own
health

4 (25.0)
(2 attending

ANC)

19 (31.7)
(5 attending

ANC)

9 (16.7)
(4 attending

ANC)

9 (11.4)
(1 attending

ANC)

.476 .005*

Waiting for viral load
to decrease

1 (6.3) N/A§ 8 (14.8)
(4 attending

ANC)

N/A§ .673 N/A

Knowledge of status
hasn’t changed
anything

2 (12.5)
(1 attending

ANC)

0 14 (25.9)
(4 attending

ANC)

28 (35.4)
(2 attending

ANC)

.329 .000*

Still getting advice on
best time to fall
pregnant

5 (31.3)
(2 attending

ANC)

N/A§§ 11 (20.4)
(6 attending

ANC)

2 (2.5)§§ .498 .507

Have child/ren
already

N/A§§§ 6 (10.0)
(1 attending

ANC)

1 (1.9)
(this 1 also
attending

ANC)

11 (13.9)
 

1.00 .606

* where p<0.05 is significant.
** Fisher’s Exact test of association.
§ Question was not asked of HIV positive women who did not want more children at baseline or endline. 
§§ Question was not asked of HIV positive women who did not want more children at baseline, but was asked at
endline.
§§§ Question was not asked of HIV positive women who wanted more children at baseline, but was asked at endline.

Discussion
The success of this model in improving reproductive health and HIV service integration at healthcare service level has been
demonstrated via provider feedback (31, 32). Looking more speci�cally at client fertility desires, inferences can be made about the
impact of the integrated service provision on HIV positive client family planning and fertility desires.

The proportion of PLHIV in this study who had desires for more children were low at both baseline and endline, demonstrating a need
for integrated services that provide information on family planning methods to prevent unintended pregnancies in those HIV infected
clients who do not want more children, as well as for services to facilitate safe and healthy pregnancies for those HIV infected clients
who do want children (5).

Although reproductive desires and intentions may be adjusted, they are not necessarily changed by being HIV positive, and various
factors could impact on those desires (15). There has also been contradictory research, some demonstrating that knowledge of HIV-
positive status has had little effect on pregnancy desires, and others that receipt of HIV-positive test results may lead to a signi�cant
reduction in pregnancy desires (16).

In our study, the most commonly reported factors affecting future fertility desires in PLHIV who both did and didn’t want more children,
were concerns about the health of themselves and their child(ren), also reported in prior studies (15, 17–19). Concerns have been related
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to poor state of health and fears that pregnancy could hasten HIV/AIDS progression (15, 19), as well as anxiety about the risks of HIV
transmission to an infant (15, 17, 19) or partner (15). Conversely, it has been shown that women with a positive health perception had a
greater desire for more children (16). The proportion of clients that were worried about their own health and the health of their children
declined at endline in our study, which could be related to increased proportion on treatment and possibly decreased concerns about
own health, as well as improved education and integration of services as a result of the integration model.

More speci�cally, different characteristics of HIV infected men and women may in�uence desires for more children, and patterns of
these desires are evident in our data. In terms of relationships, HIV infected men and women in stable relationships at both baseline and
endline in our study were more likely to desire more children. Although reasons for this were not explored, other research has also found
that being in a main partner relationship (with fewer children) was signi�cantly associated with fertility desires (36). Desires not to have
children have been outweighed by partner and family expectations/decisions to have more children (15, 18), and cultural expectations
to prove fertility in long term relationships (19), indicating that women in more stable relationships may be following their partner
desires. With respect to number of existing children, our study mirrored other research, whereby at both baseline and endline, HIV
infected women with fewer children were more likely to want more children (16, 36). Our study did not demonstrate any patterns in HIV
infected men’s number of existing children and future desire for children.

Partner HIV status has also been linked to future desires to have children (3). Although, in our study, the number of HIV positive female
clients who wanted more children and had HIV positive male partners, was low across both baseline and endline, there was a marginal
increase in numbers at endline. This could possibly be linked to improved integration, where women are educated about the different
options for having children safely with HIV infected partners. Although our model did not speci�cally include a module on safer
conception in HIV infected couples, the focus on integration of FP and HIV across services, as well as improved referral systems, could
have meant that clients were more exposed to safer conception messages. There were no clear patterns in our study of HIV positive
male clients’ desires for children, whether they had HIV positive or HIV negative partners.

HIV-positive status and desires for children may also be affected by availability of HIV treatment and PMTCT services, and desires to
have children may vary when comparing women on ART, with those women who are from the pre-ART era (3, 20). A study in Vietnam
found that women on ART were twice as likely as those not on treatment to want a child/another child in future (10). If and when people
have access to treatment, concerns about their own health and health of their babies may be fewer (3, 15). Furthermore, people on
treatment have more regular access to the health system, and may therefore have increased awareness about how to have children
safely. In our study, the proportion of people wanting more children who were on antiretroviral treatment, increased between baseline
and endline. Proportions of people accessing ART would have increased over this time, but healthcare providers in these facilities
received training on ART and FP, as well as referral and management of HIV clients, as part of our integration model, so would have been
able to provide PLHIV with more support for having children safely.

Contraceptive uptake of PLHIV is impacted by lack of information on available and/or suitable methods (7), as well as concerns of side
effects and interactions with antiretroviral treatment (19). In our study, similar to other research (10), despite not having future fertility
desires, some HIV infected women did not use a method to prevent pregnancy. However, this behavior decreased at endline. Improved
uptake of contraception at endline within these facilities could be linked to improved HIV and FP service integration offered as a result
of our model. More speci�cally healthcare provider and health systems navigator training on how to integrate HIV and FP services, as
well as on the importance of dual protection, and ARV and contraceptive method interactions, could have resulted in improved
education and support for contraceptive use in HIV infected people at these facilities.

Healthcare providers’ attitudes shape reproductive choices available to women (15, 29), and therefore are important in�uencers in
fertility decision making. Researchers have documented negative provider attitudes to HIV positive women who want to be pregnant
(37), and some have noted that providers have advised HIV infected women to abstain (10). Healthcare providers in our study were
largely supportive of PLHIV having children, however, there were some at baseline and endline who did not think that PLHIV should have
children. One way to address negative provider attitudes is to provide training in multiple service delivery points, which should focus on
assessing fertility desires and on referral to family planning and safe pregnancy services (12), as well as on accurate information on
safer conception practices. There is also a clear need to destigmatise issues around HIV and childbearing in the public health sector
(38).

Our data revealed that healthcare provider views became more supportive and less judgmental by endline. These supportive attitudes
could be related to the improved training and support that healthcare providers across the different service delivery points received – in
referral and values clari�cation - as part of the integration model.
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Whether PLHIV want more children or not, they are conceiving and therefore need access to quality information on family planning and
contraceptive options. It has been recommended that in order to enable HIV infected women to avoid unintended pregnancies, efforts
must be made to provide information and access to contraceptive services, and linkages to HIV care and treatment services access
must be strengthened (15). Through our integration model, we were able to provide healthcare providers with support and education
which facilitated integration of SRH services. In addition, health systems navigators were able to facilitate community level education
and training to improve community access to information and services. In future, provider education and training should focus on the
various factors which have been identi�ed as in�uencers in future desires for children. By including these in training, provider messages
can be more focused on the speci�c needs of the clients that present to them with reproductive needs. In this way, the healthcare
providers can provide appropriate integrated reproductive health services for PLHIV.

Limitations

As with any research there are limitations to this study. It was conducted some time ago, and since then there have been changes in the
healthcare environment - the HIV treatment environment has changed, provider capacity has improved due to increased focus on
integration, and the time lapsed since the implementation of safer conception guidelines means that it is possible that they are now
being implemented in a more appropriate manner. However, numerous challenges to service integration still exist, and guideline
implementation and uptake of family planning continues to be a challenge (8, 25, 39). In addition, there is little previous data on fertility
desires of men living with HIV, and factors in�uencing these, therefore this data is novel and still bears relevance, and can be used to
inform healthcare provider training.

The baseline/endline cross-sectional design did not allow for us to determine the impact of the context on the �ndings. Although some
of our study �ndings point to the success of the integration model, factors such as improved integration guidelines and increased
uptake of ART in the health sector could have impacted on study �ndings. However, these factors and possible in�uencers have been
further described in the discussion.

The sample size of healthcare providers was small, but it is representative of providers working at the healthcare facilities involved in
the project. High workload and turnover of healthcare providers in healthcare facilities meant that it was not be possible to sample the
same providers at both baseline and endline.

In addition, due to the nature of survey data, reasons for wanting/not wanting more children were not explored in relation to the various
in�uencing factors. However, parallels have been made with other literature in order to interpret possible in�uencers.

Conclusions
Many HIV positive men and women are concerned about their own health and that of any children that they may have in the future, with
many reporting that they do not want any more children. Those who are considering having children need counseling and support in
pregnancy. Various characteristics of PLHIV may affect their fertility desires. Healthcare provider training should focus on factors
in�uencing desire for children. In addition, the success of this model demonstrates a need for continued focus on integration of family
planning and reproductive choices with HIV services. Finally, healthcare provider training on policies and programs to address the
reproductive health desires of HIV positive men and women is required.

List Of Abbreviations
ANC       Antenatal clinic

ART        Antiretroviral therapy

ARV       Antiretrovirals

BREC      Biomedical Research Ethics Committee

DoH       Department of Health

FP           Family planning

HAART  Highly active antiretroviral therapy



Page 12/15

HCT        HIV counselling and testing

HREC     Human Research Ethics Committee

PHC        Primary healthcare

PLHIV    People living with HIV

PMTCT  Perinatal mother-to-child transmission

SRH        Sexual and reproductive health

STI          Sexually transmitted infection

TOP        Termination of pregnancy

Declarations
Ethics approval and consent to participate: The study was approved by the University of the Witwatersrand’s Human Research Ethics
Committee (M080624). The University of KwaZulu-Natal’s Biomedical Research Ethics Committee provided reciprocity approval.
Provincial, District and Municipal DoH approval were obtained, along with site support from each of the participating healthcare
facilities. All participants provided written informed consent.

Consent for publication: Not applicable

Availability of data and material: The datasets generated and/or analysed during this study are not publicly available due to participant
con�dentiality and ethics limitations. However, they may be available from the corresponding author upon reasonable request and on
submission of proposal which will need approval by the relevant ethics committee.

Competing interests: The authors declare that they have no competing interests.

Funding: This study was funded by the William and Flora Hewlett Foundation.

Authors' contributions: CM, MB, JS, LRG, ZM contributed to the study design and conceptualisation. CM, MB, RG, JP contributed to the
data analysis. CM, LRG, MB, JS developed and implemented the baseline and endline research. CM drafted the manuscript. All authors
read and contributed to draft versions of and the �nal manuscript.

Acknowledgements: This study was supported by a grant from The William and Flora Hewlett Foundation. The authors would like to
thank the Department of Health staff, participating healthcare facilities and their management, the District Working Forum, and the
Scienti�c Advisory Board who provided assistance and support in the development and implementation of this study. We would also
like to thank the participants who gave their time to take part in and support this study’s activities. The authors would like to thank the
team who facilitated and conducted the research activities, including: Claudia Ngoloyi, Fiona Scorgie, Kedibone Sithole, Muriel Kubeka,
Sibusiso Sibiya, Sithembile Chonco and Smangele Faith Luthuli.  

References
1. UNAIDS. Country: South Africa. 2018. http://www.unaids.org/en/regionscountries/countries/southafrica. Accessed 28 Jun 2018.

2. Department of Health, SA Medical Research Council, DHS Program. South Africa Demographic and Health Survey 2016: Key
Indicator Report. Pretoria: Statistics South Africa, 2017. http://www.mrc.ac.za/sites/default/�les/�les/2017-05-
15/SADHS2016.pdf. Accessed 28 Jun 2018.

3. Cooper D, Moore E, Mantell JE. Renegotiating intimate relationships with men: how HIV shapes attitudes and experiences of
marriage for South African women living with HIV: 'Now in my life, everything I do, looking at my health'. Acta Juridica. 2013:218-
38.

4. Haffejee F, O’Connor L, Govender N, Reddy P, Sibiya MN, Ghuman S, et al. Factors associated with unintended pregnancy among
women attending a public health facility in KwaZulu-Natal, South Africa. South African Family Practice. 2017:1-5.



Page 13/15

5. Haberlen SA, Narasimhan M, Beres LK, Kennedy C. Integration of family planning services into HIV care and treatment services: A
systematic review. Studies in Family Planning. 2017;48(2):153-77.

�. de Bruyn M. HIV, unwanted pregnancy and abortion - where is the human rights approach? Reproductive Health Matters. 2012;20
(39 (Supplement)):70-9.

7. Crankshaw TL, Smit J, Beksinska M. Placing contraception at the centre of the HIV prevention agenda. African Journal of AIDS
Research. 2016;15(2):157-62.

�. Hope R, Kendall T, Langer A, Barnighausen T. Health systems integration of sexual and reproductive health and HIV services in Sub-
Saharan Africa: A scoping study. Journal of Acquired Immunce De�ciency Syndromes. 2014;67(Supplement 4):S259-S70.

9. Crankshaw TL, Matthews LT, Giddy J, Kaida A, Ware NC, Smit J, et al. A conceptual framework for understanding HIV risk behaviour
in the context of supporting fertility goals among HIV-serodiscordant couples. Reproductive Health Matters. 2012;20 (39
(Supplement)):50-60.

10. Messersmith LJ, Semrau K, Anh TL, Nhu Trang NN, Mai Hoa D, Ei�er K, et al. Women living with HIV in Vietnam: Desire for children,
use of sexual and reproductive health services, and advice from providers. Reproductive Health Matters. 2012;20 (39
(Supplement)):27-38.

11. Wilcher R, Cates W. Reproductive choices for women with HIV. Bulletin of the World Health Organization. 2009;87:883-39.

12. WHO, USAID, FHI. Strategic considerations for strengthening the linkages between family planning and HIV/AIDS policies, programs
and services. Geneva: World Health Organization, 2009.

13. Matovu JK, Makumbi F, Wanyenze RK, Serwadda D. Determinants of fertility desire among married or cohabiting individuals in
Rakai, Uganda: a cross-sectional study. Reproductive Health. 2017 Jan 10;14(1):2.

14. Mindry DL, Crankshaw TL, Maharaj P, Munthree C, Letsoalo T, Milford C, et al. "We have to try and have this child before it is too
late": missed opportunities in client-provider communication on reproductive intentions of people living with HIV. AIDS Care.
2015;27(1):25-30.

15. Cooper D, Harries J, Myer L, Orner P, Bracken H. "Life is still going on": Reproductive intentions among HIV-positive women and men
in South Africa. Social Science and Medicine. 2007;65:274-83.

1�. Hoffman IF, Martinson FE, Powers KA, Chilongozi DA, Msiska ED, Kachipapa EI, et al. The year-long effect of HIV-positive test results
on pregnancy intentions, contraceptive use, and pregnancy incidence among Malawian women. Journal of Acquired Immunce
De�ciency Syndromes. 2008;47(4):477-83.

17. Kanniappan S, Jeyapaul MJ, Kalyanwala S. Desire for motherhood: exploring HIV-positive women's desires, intentions and decision-
making in attaining motherhood. AIDS Care. 2008 Jul;20(6):625-30.

1�. Withers M, Dworkin S, Harrington E, Kwena Z, Onono M, Bukusi E, et al. Fertility intentions among HIV-infected, sero-concordant
couples in Nyanza province, Kenya. Culture, Health & Sexuality. 2013;15(10):1175-90.

19. Laher F, Todd CS, Stibich MA, Phofa R, Behane X, Mohapi L, et al. A qualitative assessment of decisions affecting contraceptive
utilization and fertility intentions among HIV-Positive women in Soweto, South Africa. AIDS and Behaviour. 2009;13:S47-S54.

20. Laar AK, Taylor AE, Akasoe BA. HIV-seropositivity is not important in childbearing decision-making among HIV-positive Ghanaian
women receiving antiretroviral therapy. AIDS Care. 2015;27(7):870-5.

21. Remera E, Boer K, Umuhoza SM, Hedt-Gauthier BL, Thomson DR, Ndimubanzi P, et al. Fertility and HIV following universal access to
ART in Rwanda: a cross-sectional analysis of Demographic and Health Survey data. Reproductive Health. 2017 Mar 14;14(1):40.

22. Robinson JA, Jamshidi R, Burke AE. Contraception for the HIV-positive woman: a review of interactions between hormonal
contraception and antiretroviral therapy. Infectious diseases in obstetrics and gynecology. 2012;2012:890160.

23. Bekker L-G, Black V, Myer L, Rees H, Cooper D, Mall S, et al. Guideline on safer conception in fertile HIV-infected individuals and
couples. Southern African Journal of HIV Medicine. 2011;12(2):31-44.

24. Davies N, Ashford G, Bekker LG, Chandiwana N, Cooper D, Dyer SJ, et al. Guidelines to support HIV-affected individuals and couples
to achieve pregnancy safely: Update 2018. BMC Reproductive Health. 2018;15:189.

25. Cooper D, Mantell JE, Moodley J, Mall S. The HIV epidemic and sexual and reproductive health policy integration: views of South
African policymakers. BMC Public Health. 2015;15.

2�. Davies N, Matthews LT, Crankshaw TL, Cooper D, Schwartz S. Supporting HIV prevention and reproductive goals in an HIV-endemic
setting: Taking safer conception services from policy to practice in South Africa. Journal of the International AIDS Society.
2017;20(Supplement 1):21271.



Page 14/15

27. Mindry DL, Milford C, Greener L, Greener RM, Maharaj P, Letsoalo T, et al. Client and provider knowledge and views on safer
conception for people living with HIV (PLHIV). Sexual & Reproductive Healthcare. 2016 Dec;10:35-40.

2�. Matthews LT, Bajunirwe F, Kastner J, Sanyu N, Akatukwasa C, Ng C, et al. "I Always Worry about What Might Happen Ahead":
Implementing Safer Conception Services in the Current Environment of Reproductive Counseling for HIV-Affected Men and Women
in Uganda. BioMed Research International. 2016;2016:4195762.

29. Strode A, Mthembu S, Essack Z. "She made up a choice for me": 22 HIV-positive women's experiences of involuntary sterilisation in
two South African provinces. Reproductive Health Matters. 2012;20 (39 (Supplement)):61-9.

30. Women of the Asia Paci�c Network of People. Positive and pregnant- How dare you: A study on access to reproductive and
maternal health care for women living with HIV in Asia. Reproductive Health Matters. 2012;20(39):110-8.

31. Milford C, Rambally Greener L, Beksinska M, Greener R, Mabude Z, Smit J. Provider understandings of and attitudes towards
integration: Implementing an HIV and sexual and reproductive health service integration model, South Africa. African Journal of
AIDs Research. 2018;17(2):183-92.

32. Milford C, Scorgie F, Rambally Greener L, Mabude Z, Beksinska M, Harrison A, et al. Developing a model for integrating sexual and
reproductive health services with HIV prevention and care in KwaZulu-Natal, South Africa. BMC Reproductive Health. 2018;15:189.

33. Milford C, Beksinska M, Rambally Greener L, Mabude Z, Smit J. Implementation of a sexual and reproductive health service
integration model: South African providers’ reports. Cogent Medicine. 2019;6(1):1592740.

34. Greener L, Greener R, Beksinska M, Sithole K, Lafort Y, Smit J. Health systems navigators: Improving access to public sector HIV and
sexual and reproductive health services among female sex workers in KwaZulu-Natal. 8th South Africa AIDS Conference; 20 June
2017; Durban, South Africa.
http://www.saaids.co.za/Presentations%20AIDS%202017/Tuesday,%2013%20June%202017/Hall%207/16h00-
%2017h30/SA%20Aids%202017%20L%20Greener%20(DIFFER%20HSNs)_FINAL.pdf. Accessed on 5 April 2018.

35. Bassett IV, Coleman SM, Giddy J, Bogart LM, Chaisson CE, Ross D, et al. Sizanani: A randomised trial of health systems navigators
to improve linkage to HIV and TB care in South Africa. Journal of Acquired Immunce De�ciency Syndromes. 2016;73(2):154-60.

3�. Cooper D, Moodley J, Zweigenthal V, Bekker L-G, Shah I, Myer L. Fertility intentions and reproductive health care needs of people
living with HIV in Cape Town, South Africa: Implications for integrating reproductive health and HIV care services. AIDS and
Behaviour. 2009;13(Suppl 1):38-46.

37. MacCarthy S, Rasanathan JJK, Ferguson L, Gruskin S. The pregnancy decisions of HIV-positive women: The state of knowledge
and way forward. Reproductive Health Matters. 2012;20(39):119-40.

3�. Harries J, Cooper D, Myer L, Bracken H, Zweigenthal V, Orner P. Policy maker and health care provider perspectives on reproductive
decision-making amongst HIV-infected individuals in South Africa. BMC Public Health. 2007;7:282.

39. Mantell JE, Cooper D, Exner TM, Moodley J, Hoffman S, Myer L, et al. Emtonjeni-A Structural Intervention to Integrate Sexual and
Reproductive Health into Public Sector HIV Care in Cape Town, South Africa: Results of a Phase II Study. AIDS and Behavior. 2017
Mar;21(3):905-22.

Figures



Page 15/15

Figure 1

Conceptual representation of SRH services integration model (32)
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