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Abstract High fertility intentions amongst HIV-positive
women have been reported elsewhere. Less is known about
how clinical and HIV treatment characteristics correlate
with fertility intentions. We use cross-sectional baseline
data from a prospective cohort study to assess pregnancy
intentions and patient—provider communication around
fertility. Non-pregnant, HIV-positive women aged 18-35 on
ART were recruited through convenience sampling at
Johannesburg antiretroviral (ART) treatment facilities.
Among the 850 women in this analysis, those on efavirenz
had similar fertility intentions over the next year as women
on nevirapine-based regimens (33% vs. 38%). In multi-
variate analysis, recent ART initiation was associated with
higher current fertility intentions; there was no association
with CD4 cell count. Forty-one percent of women had
communicated with providers about future pregnancy
options. Women on ART may choose to conceive at times
that are sub-optimal for maternal, child and partner health
outcomes and should be routinely counseled around safer
pregnancy options.

Some of the preliminary analysis of data was presented in poster form
at the XVIII International AIDS Conference in Vienna, Austria,
18-23 July 2010. The poster abstracts were entitled Fertility
intentions by antiretroviral regimen among women in inner-city
Johannesburg (abstract THPE0784) and Communication between
patients and providers about HIV and fertility in inner city
Johannesburg, South Africa (abstract THPE0650).
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Introduction

Global roll-out of antiretroviral therapy (ART) to treat HIV
infection has been extensive over the last few years and
many individuals in resource-limited settings now have
access to ART services. In South Africa alone, nearly one
million people were on ART by the end of 2009 [1].
Improved access to treatment results in new prospects for
long-term survival for these patients [2].

Prevention of mother-to-child transmission (PMTCT)
programs have been highly effective in reducing mother-to-
child transmission (MTCT) of HIV [3] and have nearly
eliminated the risk of infection in developed countries with
well functioning health systems [4]. Vertical transmission
rates should continue to decline globally as national treat-
ment programs expand and women initiate ART earlier [5].

As a result of these advances in ART roll-out and scale-
up of PMTCT successes, women on ART now face difficult
decisions about their reproductive futures, including how to
address concerns over the safety of conceiving on ART.
There is a growing body of evidence indicating that
HIV-infection reduces but does not eliminate fertility
desires, and that ART initiation may be associated with an
increase in fertility intentions [6, 7]. Studies in Sub-Saharan
Africa have reported a range of 7-45% of HIV-infected
women desire to have more children at some point in the
future [8-10]. There is less evidence, however, on how
HIV-positive women are planning for pregnancy, and
whether measures are being taken by ART patients to
advance safer conception.
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Patient—provider communication about fertility, includ-
ing provider monitoring of pregnancy intentions and pro-
vision of preconception counseling in HIV-positive
populations, is a necessary component of effective HIV
treatment and prevention. Amongst the benefits of better
communication are decreased risk of horizontal transmis-
sion to partners and decreased risk of super-infection
through promotion of safer sexual practices [11], as well as
decreased risk of vertical transmission to infants, concep-
tion on appropriate ART drugs and conception under
‘optimal’ health conditions [12]. However, little is known
on HIV patient—provider communication about fertility and
future pregnancy options and what is available suggests
that communication is poor [9, 13, 14].

Opportunities may exist to improve HIV prevention
efforts through better patient—provider communication and
management of fertility-related issues as part of routine
HIV care. These opportunities may be identified through an
assessment of fertility intentions and HIV treatment char-
acteristics. For example, CD4 cell count and time-on-ART
provide insight as to a patients’ clinical readiness to con-
ceive, while assessment of contraceptive use and fertility
intentions measure the unmet need for family planning in
this population.

In the South African context of which this study takes
place, an assessment of fertility intentions across ART
regimens also offers a good proxy indicator of provider
knowledge and management of patients’ fertility inten-
tions. Intention to conceive on the ART drug efavirenz
(EFV) would indicate inadequate patient—provider com-
munication around fertility plans, as EFV is contraindi-
cated for women at risk of pregnancy under both former
and current South African national treatment guidelines
due to teratogenicity concerns [15]. While recent research
suggests that these concerns may be unwarranted [16, 17],
these safety data were not available to providers at the time
of study enrollment and have not yet prompted a change in
South African national guidelines.

The purpose of this analysis is to assess pregnancy
intentions and patient—provider communication around
fertility concerns in order to identify ways to reduce HIV
transmission and improve routine HIV treatment manage-
ment for HIV-positive women on ART in South Africa.

Methods

Study Population

This is an analysis of data collected at enrollment into an on-
going observational cohort study of HIV-positive women on

ART. The cohort study was designed to examine longitudi-
nal fertility intentions, contraceptive use, ART regimen
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assignment and incidence of pregnancy during 1 year of
follow-up in women at various stages of ART.

Study participants were recruited through convenience
sampling from four government-run ART outpatient clinics
in inner city Johannesburg, South Africa. Clinics included
two ART initiation sites and two associated ART mainte-
nance sites where patients continue treatment after they are
determined to be clinically stable and responsive to ART.
We included both types of clinics in order enroll a study
population with a variety of ART-experiences. Although in
theory patients are down-referred to maintenance sites once
stable, in practice some patients attending ART initiation
sites have been recently initiated and others have been on
ART for several month or even years and have not been
down-referred due to clinic oversight, potential complica-
tions or risks that may require physician attendance, or
patient resistance to being down-referred.

Women were eligible to participate in the study if they
were aged 18-35 years, not pregnant at time of enrollment,
currently on or being initiated onto ART at time of study
enrollment and sexually active within the past 12 months.
Women who had given birth during the previous 3 months
or who had been previously sterilized, undergone a hys-
terectomy or were otherwise diagnosed as permanently
infertile were not eligible for study participation. The study
protocol was approved by the University of the Witwa-
tersrand Human Research Ethics Committee (M090719).

South African National Treatment Guidelines

HIV care and antiretrovirals are provided free of charge by
the government in South Africa for anyone with a CD4 cell
count <200 cells/pl or with a WHO-classified AIDS defining
illness. First line therapy includes a non-nucleoside reverse
transcriptase inhibitor ((NNRTI], either EFV or nevirapine
[NVP]), and two nucleoside analog reverse transcriptase
inhibitors (NRTIs). EFV is the preferred NNRTI because it
has been associated with lower hepatotoxicity concerns and
is better tolerated with tuberculosis treatment. Guidelines,
however, indicate NVP regimen assignment for women
initiating treatment during pregnancy and for women ‘posing
a pregnancy risk’. Second line therapy replaces the NNRTI
with the protease inhibitor (PI) lopinavir/ritonavir as well as
two NRTTIs and is most commonly used in cases of virologic
failure due to suspected drug resistance, in persons with
severe NNRTI-induced hepatotoxicity or for conception/
pregnancy planning in women initiated and stable on EFV
with higher CD4 cell counts.

Data Collection

Participant enrollment and baseline data collection were
conducted between August 2009 and January 2010.
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Approximately 9,000 persons were receiving care at the
study sites at the time of study enrollment and around
3,000 of these patients were women meeting the study’s
age eligibility criteria. A total of 850 women were targeted
for enrollment into the prospective cohort study. Site spe-
cific enrollment targets were proportional to clinic size.
Recruitment at each site took place over 2-3 months;
enrollment closed at each site when site targets were met.
All women appearing younger than 50 years old attending
the clinic during the site enrollment period were approa-
ched and invited by research assistants to participate in a
study related to reproductive health and experiences on
ART. Interested individuals were provided additional
information and underwent further screening in a private
room on-site. Those meeting eligibility criteria were fully
informed about the study and consented to participate.
Testing to exclude pregnancy followed the informed con-
sent process. All non-pregnant, consented individuals were
enrolled into the study and baseline interviews were con-
ducted by research assistants in participants’ language of
choice (English, Zulu or Sotho).

Baseline information included participant demograph-
ics, health status, reproductive history, fertility desires and
intentions, sexual behavior and contraceptive use, rela-
tionship dynamics and communication with providers
around fertility. Interviews averaged 30 min in length.
Additional clinical and laboratory data, including CD4 cell
count and ART regimens were confirmed through medical
record review by the project coordinator and research
assistants; pharmacy and laboratory records were used to
settle any data discrepancies. Referral for regimen changes
and counseling were provided as necessary following
baseline interviews.

Fertility intentions were assessed using varying time
horizons of participant intent. Participants were first asked
if they were currently trying to conceive (yes/no). Those
not trying to conceive were asked if they intended to
conceive during the next 12 months (yes/no/don’t know).
Those indicating ‘no’ or ‘don’t know’ were further asked if
they thought that they would try to conceive someday in
the future.

Statistical Analysis

Bivariate comparisons of medians, proportions and distri-
butions across multiple groups were compared using
Wilcoxon-rank sum tests, equality of proportions tests and
chi-squared statistics respectively. Univariate and multi-
variate poisson regression models using robust variance
estimators were applied to calculate prevalence ratios
(PRs) and adjusted prevalence ratios (aPRs) with 95%
confidence intervals (CIs) [18]. Poisson regression was used
because of the high prevalence of the outcome (>10%).

Variables were included in the multivariate models based
on prior literature, clinical relevance and associations with
the outcome in the univariate models (P < 0.10).

Twenty-three participants (3%) were missing data for
income. We used multiple imputation (MI) to restore
missing income values in the regression models under the
assumption that income data was missing at random,
dependent upon employment status [19]. Only employment
was associated with missing income in our dataset; those
employed were more likely to report their income. MI was
performed using five draws for each missing value from a
distribution of income values that were modeled on
employment, financial dependence on partner, government
grant status, education, relationship status, age and current
fertility intentions.

Data were analyzed using Stata version 11.1 (StataCorp,
College Station, Texas, USA).

Results

Among 907 women on ART consented to participate, 57
(6%) were excluded as further screening established that
eligibility criteria were not met, including 38 women who
tested pregnant prior to conducting the baseline interview
and were referred for appropriate care. The remaining 850
(94%) women were included in this analysis.

Description of Population

Table 1 presents participant characteristics by ART treat-
ment regimens at time of enrollment. Ninety-five percent
(n = 804) of study participants were on first-line ART
(n = 445 on NVP; n = 359 on EFV), while 46 participants
were on second-line regimens. Comparing participants on
first-line ART regimens, women on NVP-based regimens
were younger, had fewer children, had more recently tested
positive for HIV and were more likely to have first tested
positive during pregnancy than participants on EFV-based
regimens. Participants on first-line regimens had a shorter
duration of time-on-ART than women on second-line
regimens (1.4 vs. 1.8 years, P = 0.04) and were more
likely to have a living child (79% vs. 63%, P < 0.01).

Fertility Intentions

Overall, 12% (n = 105) of participants were trying to
conceive at the time of enrollment. Amongst those not
currently trying to conceive, 36% (n = 268) planned on
conceiving in the next year (Fig. 1) and a further 37%
(n = 272) indicated plans to conceive someday in the
future. Women on NVP were more likely to be actively
trying to conceive than their counterparts on EFV-based
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Table 1 Description of baseline characteristics of cohort participants by ART regimen

Characteristics at time All participants ~ Estimates by baseline antiretroviral regimen P-value®
of study enrollment (n = 850) — - .
Nevirapine-based  Efavirenz-based  Protease-inhibitor
regimens regimens regimens (n = 46)
(n = 445) (n = 359)
Median age, years (IQR) 304 (27.4-32.9) 29.6 (26.8-32.3)  31.3 (28.3-33.4) 29.6 (27.2-33.3) <0.001
Employed, n (%) 510 (60.0) 264 (59.3) 219 (61.0) 27 (58.7.0) 0.629
Education completed, n (%)
None—grade 10 218 (25.7) 101 (22.7) 99 (27.6) 18 (39.1) 0.104
Grade 11-12 528 (62.1) 294 (66.1) 211 (58.8) 23 (50.0)
Post-grad degree or certificate 104 (12.2) 50 (11.2) 49 (13.6) 5 (10.9)
Median monthly income, USD (IQR) 270 (149-473) 270 (149-459) 270 (162-473) 291 (149-527) 0.497
Median years since HIV diagnosis (IQR) 2.0 (1.0-4.0) 1.9 (1.0-4.0) 2.3 (1.0-4.0) 2.9 (1.4-4.3) 0.003
Median years on ART (IQR) 1.1 (0.4-2.0) 1.0 (0.4-1.8) 1.1 (0.4-2.1) 1.7 (0.9-2.9) 0.228
Median CD4 count at enrollment, cells/ul (IQR) 312 (178-462) 312 (179-457) 312 (174-466) 309 (199-492) 0.994
CD4 at enrollment, n (%)
<200 cells/pl 259 (30.5) 135 (30.3) 112 (31.2) 12 (26.1) 0.399
201-350 cells/ul 229 (26.9) 115 (25.9) 99 (27.6) 15 (32.6)
351-500 cells/pl 182 (21.4) 106 (23.8) 68 (18.9) 8 (17.4)
>500 cells/pl 180 (21.2) 89 (20.0) 80 (22.3) 11 (23.9)
Recruitment site, n (%)
ART initiation site 525 (61.8) 271 (60.9) 208 (57.9) 46 (100.0) 0.395
ART down-referral site 325 (38.2) 174 (39.1) 151 (42.1) 0 (0.0)
In a relationship, n (%) 789 (92.8) 409 (91.9) 335 (93.3) 45 (97.8) 0.451
Married/Cohabitating, n (%) 378 (44.5) 210 (47.2) 147 (41.0) 21 (45.7) 0.077
Median number of living children (IQR) 1 (1-2) 1 (1-2) 1 (1-2) 1 (0-1) <0.001
>1 living child, n (%) 666 (78.4) 336 (75.5) 301 (83.8) 29 (63.0) 0.004
>1 living child with current partner, n (%)° 324 (41.1) 167 (40.8) 141 (42.1) 16 (35.6) 0.729
Pregnant at time of HIV diagnosis, n (%) 271 (31.9) 153 (34.4) 100 (27.9) 18 (39.1) 0.048
Using hormonal contraception, n (%) 243 (28.6) 133 (29.9) 96 (26.7) 14 (30.4) 0.326

IQR interquartile range

4 P-values represent differences between NVP and EFV users (n = 804). Patients on protease inhibitors are not represented in these values.
Values were determined using Wilcoxon-rank sums tests for equality of medians, equality of proportions tests and chi-squared statistics for

categorical comparisons as appropriate
° Restricted to participants in a current relationship (n = 789)

regimens (n = 61 [14%] NVP vs. n =31 [9%] EFV,
P = 0.03). Women on PI-based regimens were more likely
to be trying to conceive at baseline than those on first-line
regimens (28% vs. 11%, P < 0.01). However, amongst
women not currently trying to conceive, women on EFV-
based regimens were equally likely to indicate plans to
conceive in the next year as women on NVP-based regi-
mens (33% EFV vs. 38% NVP, P = 0.18) or Pl-based
regimens (39%, P = 0.48).

Characteristics associated with fertility intentions in
univariate and multivariate analyses are presented in
Table 2. We restricted models to women in relationships
(n = 789, 93%) in order to assess partnership characteris-
tics associated with fertility intentions. After adjusting for
other factors, women currently trying to conceive were
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more likely to be financially dependent upon their partner
[aPR 1.55, 95% CI 1.03-2.34]. Having more children was
associated with lowered current fertility intentions.
Women who did not have children with their current
partner were 2.5 times more likely [aPR 2.55, 95% CI
1.37-4.75] to be trying to conceive than women who
already had a child with their current partner, irrespective
of her overall number of living children. Furthermore,
women were over 60% more likely [aPR 1.64, 95% CI
1.00-2.68] to report that they were trying to conceive if
they knew their partner to be HIV-positive as compared to
HIV-negative.

Women on ART for 1-2 years and >2 years were 44
and 20% less likely respectively, to be currently trying to
conceive than women initiated onto ART in the past year
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Fertility Intentions at Baseline Across Varying Time Horizons
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Fig. 1 Patient fertility intentions by antiretroviral regimen over
varying time horizons. Circles and bars represent point estimates and
95% confidence intervals for prevalence of fertility intentions at
baseline

[aPR 0.56, 95% CI 0.35-0.91; aPR 0.80, 95% CI
0.49-1.32]. Notably age and CD4 cell count were not
statistically significantly associated with current fertility
intentions. ART regimen assignment was not included in
these models as regimen assignment should be a conse-
quence rather than a predictor of fertility intentions.

Based on the multivariate findings, we explored in
greater depth the current fertility intentions of these same
women in relationships according to important clinical
characteristics. Women on ART for <6 months were
equally likely to be currently trying to conceive as women
on ART for >6 months (P = 0.41). Furthermore, despite
the wide range of CD4 cell counts in our cohort [3—1451
cells/pl], 31% of the women currently trying to conceive
had a CD4 count <200 cells/ul and 63% had CD4 counts
<350 cells/pl.

Given these results we assessed whether the non-clinical
predictors of current fertility intentions differ by time-on-
ART. In a stratified analysis (results not shown), we found
that the number of children a woman has is significantly
and negatively associated with current fertility intentions
amongst women on ART for <1 year, whereas having a
child with one’s current partner, rather than prior parity,
was a more significant predictor of fertility intentions
amongst women on ART for >1 year. Additionally we
observed that having a known HIV-positive partner was
positively associated with currently trying to conceive
amongst recent ART initiators, whereas there was no
association between fertility intentions and partner’s HIV-
status amongst more experienced ART users (>1 year).

When considering fertility intentions in the next year,
socioeconomic factors were not associated with fertility
intentions in the adjusted analysis (Table 2). Number of
living children was negatively associated with plans to

conceive. Both not having a child with a current partner
and being married or cohabitating with one’s partner were
positively associated with fertility intentions (Table 2). We
observed no significant relationship between time-on-ART
or CD4 cell count and intent to conceive.

Overall, 75% of women reported that they plan to
conceive at some point in the future. Of those planning to
conceive again or for the first time, the desire to lead a
normal life was the most common reason identified for
wanting to conceive (91%). Partner desires for children
(44%) and not having a child with a current partner (39%)
were also identified as important reasons. Partner desires
for children were very high among participants, with 72%
of the 789 women in relationships reporting that their
partner wanted more children. Fears of losing their partner
if they do not conceive were expressed by 20% of women
in relationships and 15% of women were worried that their
partner may take on another woman if she did not become
pregnant. The top three fears around having children were
infecting the baby with HIV (22%), financial concerns
(19%) and that pregnancy would cause their HIV disease to
advance (19%).

Amongst women not currently trying to conceive, 32%
were using a hormonal method of contraception or another
modern, non-barrier method and a further 39% of women
reported consistent condom use (dual use was reported by
15% of participants). Nearly three out of ten women (29%)
demonstrated an unmet need for family planning.

Patient—Provider Communication

Less than half (41%) of women reported that an ART health
care provider had spoken with them about their options
should they want to conceive in the future. In univariate
analysis, higher income and being on a PI-based regimen
were positively associated with patient—provider communi-
cation about pregnancy (Table 3), however, neither of these
associations were statistically significant predictors in the
multivariate model of a provider having talked to a woman
about future pregnancy options. There were no other pre-
dictors of patient—provider communication.

A higher percentage of women (67%) indicated that a
provider or counselor had talked to them about PMTCT.
When providers did talk to women about PMTCT, women
displayed higher levels of knowledge about the likelihood
of MTCT (P < 0.01) (Fig. 2). Women pregnant at the time
of HIV diagnosis or since diagnosis (n = 380) demon-
strated higher knowledge about PMTCT than those who
had not been pregnant since HIV-diagnosis (P = 0.01).

Around one-third of women (35%) knew that EFV was
contra-indicated during pregnancy. Women on EFV did not
have higher knowledge about potential risks of conceiving
on EFV as compared to women on NVP (P = 0.90).

@ Springer



AIDS Behav

Table 2 Prevalence ratios (PRs) and adjusted PRs (aPRs) for correlates of current and future fertility intentions among women in relationships

PRs for trying to get pregnant now" (n = 789)

PRs for intentions to get pregnant in the next year™®

(n = 684)
Univariate PR P- Multivariate aPR P- Univariate PR P- Multivariate aPR pP-
[95% CI] value [95% CI] value [95% CI] value [95% CI] value
Age (per 5 years) 0.82 [0.66-1.03] 0.084 1.03 [0.82-1.30] 0.785  0.87 [0.76-0.98] 0.026  1.04 [0.93-1.17] 0.483
Employed
Yes 0.80 [0.56-1.15] 0.229 0.91 [0.75-1.11] 0.363
No REF - REF -
Education completed
None—grade 10 REF - REF -
Grade 11-12 0.72 [0.49-1.06] 0.094 0.87 [0.69-1.09] 0.227
Post grad degree/  0.61 [0.32-1.18] 0.142 1.10 [0.82-1.49] 0.517
certificate
Income, log (USD)®
log (income) 1.18 [0.98-1.43] 0.083 1.12 [1.01-1.37] 0.248 1.06 [0.95-1.19] 0.265
(log (income))? 1.07 [1.02-1.11] 0.004  1.05 [1.01-1.10] 0.027 1.02 [0.99-1.05] 0.315
Financially dependent on partner
Yes 1.42 [0.97-2.09] 0.070 1.55 [1.03-2.34] 0.036 096 [0.79-1.17]  0.703
No REF - REF - REF -
Years since HIV 0.97 [0.90-1.06] 0.528 - - 0.99 [0.95-1.03] 0.636
diagnosis
Time on ART
<1 year REF - REF - REF REF -
1-2 years 0.54 [0.34-0.88] 0.013  0.56 [0.35-0.91] 0.020  0.84 [0.67-1.05] 0.125 1.03 [0.82-1.31] 0.778
>2 years 0.81 [0.53-1.24] 0.335  0.80 [0.49-1.32] 0.388  0.70 [0.53-0.91] 0.007  0.86 [0.65-1.14] 0.303
CD4 category at enrollment
<200 1.05 [0.64-1.73] 0.833  0.65 [0.38-1.10] 0.107 1.57 [1.17-2.09]  0.002 1.20 [0.88-1.64] 0.245
201-350 1.16 [0.71-1.90] 0.559  0.96 [0.59-1.58] 0.883 1.35[1.00-1.84] 0.052 1.20 [0.90-1.59] 0.216
351-500 0.70 [0.39-1.29] 0.253  0.69 [0.40-1.20] 0.188 1.01 [0.72-1.43] 0.948  0.97 [0.71-1.33] 0.851
>500 REF - REF - REF - REF -
Number of living children
None REF REF REF REF
One 0.40 [0.28-0.59] <0.001 0.50 [0.34-0.73] <0.001 0.57 [0.50-0.68] <0.001 0.65 [0.54-0.79] <0.001
Two or more 0.18 [0.10-0.30] <0.001 0.29 [0.15-0.55] <0.001 0.25[0.19-0.33] <0.001 0.32 [0.23-0.44] <0.001
Married/cohabitating
Yes 1.45 [1.01-2.08] 0.044 1.37 [0.90-2.08] 0.141 1.24 [1.02-1.50]  0.033 1.50 [1.25-1.80] <0.001
No REF - REF - REF - REF -
No children with current partner
No children with 3.61 [2.19-5.95] <0.001 2.55[1.37-4.76] 0.003  2.15[1.71-2.71] <0.001 1.59 [1.23-2.07] <0.001
partner
1+ child with REF - REF - REF - REF -
partner
Disclosed HIV status to partner
Yes 1.13 [0.70-1.81]  0.627 1.00 [0.78-1.27] 0.974
No REF - REF -
Partner HIV status
Negative REF - REF - REF - REF -
Positive 1.70 [1.05-2.75] 0.032 1.64 [1.00-2.68] 0.049 098 [0.78-1.23] 0.841 1.05 [0.85-1.31] 0.624
Unknown 1.16 [0.68-1.96]  0.593 1.24 [0.75-2.08] 0.403  0.76 [0.59-0.99] 0.039  0.87 [0.69-1.11] 0.258
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Table 2 continued

PRs for trying to get pregnant now® (n = 789)

PRs for intentions to get pregnant in the next yea.r“‘b

(n = 684)
Univariate PR P- Multivariate aPR P- Univariate PR P- Multivariate aPR P-
[95% CI] value [95% CI] value [95% CI] value [95% CI] value
PMTCT knowledge
High 0.70 [0.49-1.01] 0.056  0.85 [0.60-1.21] 0.363 0.81 [0.66-0.98] 0.035 0.90 [0.75-1.09] 0.276
Low REF - REF - REF -

 Prevalence ratios (PRs) and adjusted PRs (aPRs) estimated using robust poisson regression models

® Models restricted to those not currently trying to conceive

° Income is logarithmically transformed and centered at the mean (e>**

to generate the quadratic term

Women on Pl-based regimens had a slightly higher
knowledge of EFV contraindication (P = 0.07).

In terms of conversations about contraception, 94% of
women reported that a provider had spoken to them about
using condoms, however less than half (48%) of women
reported that an HIV provider had discussed hormonal
methods of contraception with them.

Discussion

Overall, women in this study had high fertility intentions
with nearly half (44%) interested in pregnancy within the
next year. Fertility intentions were high regardless of cur-
rent ART regimens or presenting clinical characteristics.
Improving patient—provider communication regarding
future pregnancy options could help women to better time
their pregnancies for optimal health outcomes.

As has been documented elsewhere, immediate and
1 year fertility intentions were negatively associated with
number of living children and having a child with a current
partner [8, 9, 20]. Unlike other studies, we found no
association between age and fertility intentions [20]. This
finding is not surprising as many other studies included
women aged 1544, whereas we have restricted enrollment
to women in their prime reproductive years (18-35).

Other studies have focused less on clinical characteris-
tics and their implications for appropriate pregnancy
planning. In particular, it is concerning that participants’
most recent CD4 cell count was not associated with
immediate plans to conceive. Of women who were cur-
rently trying to conceive, 31% had a CD4 count <200
cells/ul and 63% had CD4 counts <350 cells/pl. This is
disconcerting as lower maternal CD4 cell count, indepen-
dent of maternal viral load and infants’ HIV-status, has
been associated with greater infant mortality [21] and risk
for MTCT [5].

USD $228). The centered, logarithmic term was subsequently squared

Our findings also suggest that those initiating ART in
the past year were more likely to be currently trying to
conceive than more treatment-experienced participants.
Time-on-ART, however, was not strongly associated with
more distal fertility intentions. This may indicate changes
in perceived urgency to conceive as women become more
confident in their long-term survival prospects. This finding
reinforces the need for proactive provider counseling
regarding future pregnancy options and proper pregnancy
planning. Delaying conception until viral load suppression
is achieved not only reduces MTCT risk, but is important
for reducing horizontal transmission in discordant part-
nerships [5, 22, 23]. In this population, the women on ART
for <6 months, who are the most likely to have not yet
achieved virologic suppression, were just as likely to be
currently trying to conceive as women on ART for
>6 months.

Fertility intentions by drug regimen assignment provide
another way of evaluating patient—provider communication
and treatment management around fertility issues.
Although few women on EFV-based regimens were cur-
rently trying to conceive in this study, fertility intentions
over the next year were similar between EFV and NVP
treatment groups. This is contrary to what we might expect
to see—much higher fertility intentions in women on NVP-
based regimens as compared to EFV-based regimens. This
suggests that providers may periodically assess immediate
fertility intentions, but may not be routinely considering
longer term plans. Longer term fertility intentions are
important to consider as pregnancy prevention efforts may
actually depend on medium to long-term fertility plans. We
see evidence of this in our participants as hormonal con-
traception uptake is highest in women who report wanting
no more children in the future (40%), followed by women
who want more children someday but not in the next year
(36%), followed by those wanting to conceive in the next
year (23%) and those currently trying to conceive (4%).
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Table 3 Correlates of

communication between g;i%aréﬁf PR P-value I;/ll;l]{hi[\g;r; tél]u P-value
patients and providers regarding
future fertility (n = 850) Age (years)b
18-25 years 1.17 [0.99-1.38] 0.068 1.16 [0.97-1.39] 0.108
>25-35 years 0.98 [0.95-1.01] 0.180 0.98 [0.95-1.02] 0.372
Employed
Yes 1.09 [0.92-1.29] 0.322
No REF -
Education completed
None—grade 10 REF -
Grade 11-12 0.90 [0.74-1.08] 0.249
Post grad degree/certificate 1.05 [0.81-1.36] 0.724
Income, (log USD/mo)
log (income) 1.08 [1.00-1.17] 0.041 1.08 [0.98-1.18] 0.127
Time on ART
<1 year REF - REF -
1-2 years 0.85 [0.70-1.04] 0.115 0.84 [0.63-1.12] 0.242
>2 years 0.93 [0.77-1.14] 0.505 0.91 [0.65-1.26] 0.566
CD4 category at enrollment
<200 1.02 [0.81-1.27] 0.895 0.95 [0.66-1.37] 0.780
201-350 0.98 [0.78-1.24] 0.882 0.96 [0.69-1.34] 0.815
351-500 0.82 [0.63-1.07] 0.139 0.82 [0.58-1.15] 0.249
>500 REF - REF -
Married/cohabitating
Yes 1.16 [0.98-1.36] 0.076 1.11 [0.89-1.39] 0.343
No REF - REF -
Regimen
Nevirapine-based REF - REF -
Efavirenz-based 0.95 [0.80-1.13] 0.574 0.96 [0.77-1.21] 0.759
Protease-inhibitor 1.34 [1.00-1.78] 0.048 1.38 [0.91-2.12] 0.132
 Prevalence ratios (PRs) and Fertility intentions
adjusted PRs (aPRs) estimat.ed Currently trying to conceive 0.93 [0.72-1.21] 0.585 0.86 [0.61-1.22] 0.396
using robust poisson regression
models Not currently trying REF - REF -
" Age modeled continuously as Type of ARV clinic
a spline term with a knot at ARV initiation site REF -
25 years; results reported are for — pyo\n referral site 88 [0.74-1.04] 0.128

each individual linear segment

We do not conclude that all women of reproductive age
be initiated on NVP rather than EFV-based regimens, as
there are other clinical reasons for which EFV may be a
preferred drug [24]. However, fertility intentions across
varying time horizons should be assessed and frequently
revisited during routine HIV management visits. Given that
many women may fear provider disapproval of plans to
conceive, provider initiation of these conversations is
essential.

We also observed low levels of reported patient—provider
communication around future pregnancy options. Surpris-
ingly we found no significant predictors of patient—provider
communication, including ART regimen assignment,

@ Springer

fertility intentions, age, marital status, prior parity, ART
duration or CD4 cell count.

Poor patient—provider communication is not likely to
decrease the risk of pregnancy, but rather increases the risk
that pregnancies will occur without adequate knowledge
and thus under sub-optimal circumstances. With proper
counseling and low-cost techniques, women can reduce the
risk of horizontal transmission to an uninfected partner or
their own risk of super-infection [11] by reducing the fre-
quency of unprotected sexual exposure [25]. Preconception
counseling is further warranted as a strategy for PMTCT
and to ensure that women are conceiving on ART regimens
recommended for use during pregnancy.
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Patient beliefs regarding the risk of
mother-to-child-transmission (n=847)
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Provider did not talk about PMTCT Provider talked about PMTCT
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Fig. 2 Patients’ understanding about the likelihood of mother-to-
child transmission of HIV, according to whether or not the ART clinic
providers have discussed PMTCT with patients

Our study is primarily comprised of women on first-line
ART. It is interesting that women on second line regimens
had somewhat higher fertility intentions and levels of
knowledge about EFV contraindication. While this could
indicate that women have been switched to second line
regimens as part of fertility planning, our baseline data do
not support this notion. A similar number of women on PI-
regimens were initiated on EFV (51%) vs. NVP-base reg-
imens (49%) (P = 0.75) and according to medical records,
90% of women were changed to second line therapy due to
side effects and treatment failure.

Our analysis does have some limitations. This analysis is
cross-sectional and does not directly assess changes in
individual fertility intentions and provider communication
over time. Subsequent analyses will be able to address this
issue in our cohort once the longitudinal data collection is
complete. Additionally, our study uses a convenience
sample of women recruited in ART facilities. While all
women meeting eligibility criteria were invited to partici-
pate, there may be a self-selection bias such that those
wanting more children may have been more likely to par-
ticipate, thus increasing the overall prevalence of positive
fertility intentions in our study. We attempted to minimize
this bias by using recruitment messages targeting women’s
ART treatment experiences and general assessment of
reproductive health concerns of women on ART. Further-
more, our prevalence estimates for fertility intentions in the
next year are well within the range of what have been
previously documented. We believe that the high preva-
lence of women hoping to conceive someday in the future
largely reflects the younger age range selected for this
cohort and universal ART coverage within the cohort and
further highlights the importance of assessing multiple time
horizons when assessing fertility intentions.

While we recognize that South Africa is different than
most other resource-limited settings in its use of EFV as
part of first-line regimens, these results remain important as
South Africa has the largest HIV burden in the world.
Furthermore, the use of EFV as a proxy indicator in this
study speaks to a general lack of communication between
patients and providers about fertility which is likely to
extend beyond South African borders.

Strengths of this analysis include the large size of the
cohort and the inclusion of women both recently initiating
ART and already stable on treatment. Our analysis is based
on multi-site data and is linked to clinical and treatment
records.

In conclusion, there is a need for more frequent pro-
vider-initiated monitoring of patients’ fertility intentions
and counseling about pregnancy options. Preconception
counseling is the best way to prevent both vertical and
horizontal transmission amongst women who desire more
children in the future. An important finding was that
women with low CD4 cell counts, who for their own health
and for transmission reasons should not be getting preg-
nant, are trying to conceive. Proper timing of pregnancy
needs to be a part of routine counseling and should be
emphasized.

As ART services continue to roll-out in resource limited
contexts, particularly those with high fertility rates and in
which reproduction is so highly valued, preparing and
planning for pregnancy is not a luxury expense, but a
necessary component of HIV treatment and prevention.
More research is needed on preconception counseling
approaches and the best ART treatment options for HIV-
positive women planning to conceive in limited resource
settings. The needs of men and HIV-negative women in
serodiscordant relationships should also be considered in
future studies.
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