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FACTORS ASSOCIATED WITH SUBSEQUENT PREGNANCY IN
HIV-INFECTED WOMEN AND HIV-NEGATIVE WOMEN:
EXPERIENCE FROM URBAN ZIMBABWE

Nancy L. Smee

ABSTRACT
Background: Integrating family planning services with prevention of mother-to-child
transmission of HIV (PMTCT) programs are crucial in sub-Saharan Africa, where HIV
seroprevalence and rates of unintended pregnancy are high. The objective of this study
was to determine predictors of repeat pregnancy among HIV-positive and HIV-negative
women in urban Zimbabwe.
Methods: The study was conducted at antenatal clinics in Chitungwiza, a high-density
urban town on the outskirts of Harare, the capital city of Zimbabwe, where HIV
prevalence among pregnant women is estimated to be around 20%. Using a cross-
sectional design, 79 HIV-positive women who had participated in PMTCT during their
index pregnancy and 80 HIV-negative controls were interviewed in Shona using a
standardized questionnaire 24 months after delivery of their index pregnancy. T-tests,
Chi-square and ANOVA were used to compare the two groups on all variables including
demographics, index pregnancy, repeat pregnancy, and fertility attitude scores. Logistic
regression was used to determine whether a relationship exists between repeat pregnancy
and HIV-status, socio-economic status, age, fertility attitude score, and previous

pregnancy outcomes.
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Results: Factors increasing the likelihood of repeat pregnancy controlling for all other
variables are: death of a child (OR = 3.9, p=0.019), miscarriage (OR = 3.4, p=0.019),
and each additional child (OR = 4.6, p=0.001). Decreased likelihood of repeat
pregnancy is associated with decreased rank order of living conditions (OR = 0.75, p=
0.021), each additional year of age (OR = 0.86, p= 0.012) and higher fertility attitude
score (OR =0.76, p= 0.002). HIV-status alone was not significant as a predictor of
repeat pregnancy.

Conclusions: These findings suggest the need for further investigation into cultural
attitudes and sexual practices of HIV-positive women in order to minimize the threat of

maternal to child transmission of HIV.

Nancy L. Smee, MSN, CNM, MPH Carmen Portillo, PhD, RN, FAAN
Chair of Dissertation Committee
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CHAPTER 1 THE STUDY PROBLEM

Introduction

HIV-infected women in sub-Saharan Africa continue to seek pregnancy at the same
rate as their uninfected peers. HIV-infected women in sub-Saharan Africa, who do not
receive antiretroviral prophylaxis experience a 10-45% HIV infection rate in their infants.
HIV-infected women in sub-Saharan Africa will leave 15.7 million orphans by the year
2010 (UNAIDS, 2006).

Given these statistics, “Why do these HIV-infected women keep getting pregnant
and having babies?” It is a legitimate question. It is a question that, in the developed
world, individuals ask, the press asks, science asks, and governmental policy-makers ask.
The question represents a conundrum, a paradoxical puzzle that troubles Western
sensibilities. It is not logical to persist in having more babies in the face of the potential
it represents for self- and community-wounding.

Often heard within the question, however, is an answer that is an implied or even
blatant accusation: “These women are irresponsible,” “These women are ignorant (don’t
know any better),” “These women are sexually promiscuous,” “These women are self-
destructive.” The answers are based on a rush to explain or simplify the problem, in the
hope of being released from the discomfort of the paradox. But, the rush to simplicity
reveals an ethnographic bias that hinders compassionate response to those who are most

vulnerable and in need of equitable intercession. So, while the question of why HIV-



infected, sub-Saharan women persist in getting pregnant is legitimate, the rush to an easy
answer is not.

Complex realities arise out of complex causes and conditions. The mind has to be
flexible and open with an attitude of “not-knowing” in order to discover the inter-
connections and subtleties in a problem. Paradox must be held, judgment suspended, and
curiosity given the lead.

The conundrum of continued fertility and reproductive behavior among HIV-
infected women in sub-Saharan Africa is one of these complex problems. A review of
the literature reveals that there are many variables, both physiological and cultural, which
affect this problem. In order to ground the investigation, HIV-infected women from
Zimbabwe have been chosen as the study population. Zimbabwe is a sub-Saharan
country with one of the highest HIV-positive rates among reproductive age women in the
world. Concomitantly, it currently has the lowest world-wide life-expectancy rate for
women, at 29.4 years (AVERT, 2006). Likewise, it is a country in the throes of a
worsening economic outlook, and it represents a population that is reflective of many of
the co-contributors complicating the HIV/AIDS epidemic in sub-Saharan Africa.

In order to begin to think critically about this problem, Child Replacement Theory
is presented as a framework for configuring and structuring the inquiry. This theory
offers insights that helped to coalesce the direction for the study and shape the major
research question.

A methodology chapter is presented with justification and explanation of the study

design and the statistical analyses that were implemented. This is followed by a



presentation of the results. Lastly, a discussion of the study results is presented with

limitations outlined, implications for practice discussed and future research proposed.

Statement of the Problem

The continued spread of the acquired immunodeficiency syndrome (AIDS)
epidemic in sub-Saharan Africa is leading to increased numbers of women of
childbearing age and their partners who are infected with human immunodeficiency virus
(HIV) (UNAIDS, 2006). Fertility rates remain high in many of the countries most
severely affected by AIDS (Hallett et al., 2006; Ross et al., 1999). A prominent mode of
transmission for HIV in the region is from infected mothers to their children during
pregnancy, delivery or breastfeeding, accounting for 15% of all new infections (Russell,
2007). In developing countries, 10-45% of infants born to HIV-infected women become
infected themselves (Nduati et al., 2001; UNAIDS, 2005). In some areas of sub-Saharan
Africa, particularly Zimbabwe, vertical transmission of HIV has raised child mortality
rates, eroding hard won gains of child survival programs (UNICEF, 2006). Moreover,
children who escape infection from their HIV-infected mothers are likely to join the
rapidly growing number of children orphaned by parents who have died of AIDS (Nduati
et al., 2001). These orphans have a greater risk of dying in childhood or subsequently
acquiring HIV infection due to transactional sexual practices required for survival
(Jewkes, Levin, Loveday, & Penn-Kekana, 2003; Lewis, Ronsmans, Ezeh, & Gregson,

2004).



Fertility and reproductive behavior among HIV-infected women is poorly
understood. Consistent condom use is universally prescribed by healthcare providers and
funding agencies, but compliance is generally poor in this region (Grieg, 2003). Since
antenatal and intrapartum access to antiretroviral (ARV) prophylaxis in Zimbabwe is still
only available to 10% of those requiring treatment (AVERT, 2006), the promotion of
family planning services among HIV-infected women is used as the primary method for
preventing and reducing births of children who have a high probability of dying from
AIDS or being orphaned upon the death of one or both of their parents. In the absence of
ARYV prophylaxis and treatment and affordable, safe, breast-milk substitutes,
contraception as the primary prevention strategy can represent a somewhat punitive
alternative especially in sub-Saharan Africa where most cultures value childbearing as
the primary means for female status.

The studies that have explored the relationship between an HIV-positive diagnosis
and subsequent fertility behavior have found that known HIV status or high relative risk
potential has little association with childbearing (Baylies, 2000; Myer, Morroni, &
Cooper, 2006; Nebie et al., 2001). For example, interventions with HIV-infected women
in South Africa and Zimbabwe have not been found to motivate a significant change in
reproductive outcomes. Couples cognizant of the risk of HIV infection and AIDS,
particularly for their children, and even those reporting changes in contraceptive behavior,
continued to have the same fertility levels as those without knowledge of their risk or
HIV status (Moyo & Mbizvo, 2004; Myer, Morroni, & Cooper, 2006). In-depth

interviews among women in Cote d’Ivoire who learned their HIV status during



pregnancy revealed that despite having been advised not to have more children because
of their infection, most women (12 out of 15) with fewer than four children planned to
become pregnant again (Aka-Dago-Akribi, 1999).

Whether women know or suspect they are infected with HIV, or fear becoming
infected through unprotected sexual intercourse with their partners, a pregnancy can be
seen to affirm a woman’s own health, or at least her capacity to bear a healthy child.
Women use pregnancy to demonstrate the absence of HIV infection and continuing good
health (Ankrah, 1991). Frequently, these women cite fear of abandonment or intimate
partner violence as the underlying motivation for demonstrating good health through the
ability to bear a child. Reproducing, thereby, averts the suspicion of HIV infection
within their families and communities (Jaggar, 2002; Jewkes, Levin, Loveday, & Penn-
Kekana, 2003; Kalipeni, 2000). Even among discordant couples, where only one partner
has HIV, and where both partners are aware of each other’s HIV status, couples choose to
have more children, despite the risk of transmission to the uninfected partner and the
unborn child (Aka-Dago-Akribi, 1999; Moyo & Mbizvo, 2004).

Regardless of women’s own desired reproductive response to HIV infection, many
lack the ability to negotiate openly with their partners about reproductive decisions and
contraceptive use (Fleshman, 2004). In Zimbabwe, husbands are more likely to want
children after an HIV diagnosis than are wives, particularly wives who have been
intimately involved with a relative with AIDS. Wives feel they have to accept their

husband’s decision or risk losing the relationship (Mahomva et al., 2006; Mhloyi, 1996).



The situation regarding childbearing for HIV-infected women in sub-Saharan
Africa, and specifically in Zimbabwe, differs markedly from that in the United States of
America (USA). While women in the USA constitute one of the fastest growing groups
diagnosed with HIV infection (Prevention, 2005), now accounting for 27% of all new
cases in the country (Kaiser, 12/2006), deaths from AIDS have decreased dramatically,
largely due to advances in HIV treatment (Kaiser, 12/2006). Maternal to child
transmission accounts for less than 1% of new HIV cases in the USA, and virtually all
women have access to antenatal and intrapartum prophylaxis with ARVs for themselves
and their infants (Kaiser, 12/2006). Anxiety, depression and psychological adjustment to
parenting in the HIV-positive woman has been studied and recognized as part of
antenatal care for HIV-infected women in the USA (Ickovics et al., 2001; Shannon,
Kennedy, & Humphreys, 2008; Shannon, King, & Kennedy, 2007), and the recognized
psychological effects on HIV disease progression are incorporated into care in the USA.

Comparison of women’s level of empowerment, education and financial
independence continues to be an important variable in both settings, however. In the
USA, poor and minority women are disproportionately more highly represented in
statistics of new cases of HIV infection, death from AIDS, and poor perinatal outcomes
according to the Center for Disease Control and prevention (2005). Likewise, in the USA,
women are more likely to conceive after HI'V diagnosis if they are less well educated, of
lower socio-economic standing, younger, and hold a more traditional view of their role as
women (Forsyth, Davis, Freudigman, Katz, & Selterman, 2002). In both settings, the

more vulnerable a woman is, the more likely motherhood is to be seen as a career choice



and vehicle for getting her other needs met. Kiefer (2007) describes this as self-
wounding or community-wounding behavior in the service of holistic need-fulfillment.

Women’s decisions about HIV risk and reproductive choices are influenced by a
number of contextual factors that have only recently become targets of research and
intervention. Women have social roles and must meet social expectations that may affect
reproductive decision-making even when HIV-infected (Sowell, Murdaugh, Addy,
Moneyham, & Tavokoli, 2002). Previous research indicates that women’s reproductive
choices are based on their life-circumstances and the realities of their lives, and often this
represents a “disconnect” between the silent HIV infection they are experiencing and
fertility decisions.

Health care providers must understand the complex interplay between needs,
vulnerabilities of HIV-infected women, and the cultural milieu in which they are
functioning. This understanding is critical for implementing care and for maintaining

patients’ optimal quality of life.

Purpose of the Study
The overall goal of this study is to conduct a secondary analysis of data from a
cross-sectional study to characterize the factors associated with becoming pregnant in
HIV-positive and negative women from Zimbabwe in order to determine predictors of
repeat pregnancy. A further goal is to establish the psychometric properties of the
Fertility Attitude Scale that was administered to study participants, and to compare HIV-

positive women with HIV-negative controls on demographics, index pregnancy, follow-



up and subsequent pregnancy, and fertility attitude scores. Finally, this study seeks to
describe terms of disclosure, ARV treatment, and fears faced by the HIV-infected study

participants.



CHAPTER 2 LITERATURE REVIEW

The purpose of this chapter is to review the literature related to fertility following
HIV diagnosis in women within a resource-poor setting in sub-Saharan Africa
(Zimbabwe), in order to better understand and begin to unravel the conundrum that
motivates women to continue to reproduce, even though that behavior may seem
potentially self-wounding and community-wounding. This review establishes the
premise for why this study was undertaken, and is an attempt to develop greater clarity
for the research that is still needed, not only on how women and men make reproductive
decisions, but on which, if any, interventions would assist them in making the best
choices for themselves about childbearing and contraceptive use and empower them to

act on those choices.

Literature Review Methods

Computer-based searches in PubMed with MeSH database, PsychINFO, CINAHL,
and the Science Citation Index were used to identify social sciences, immunologic,
infectious disease, fertility/infertility, gynecologic and nursing journal articles and books
written in English since 1990. Keywords used in the search included: fertility, acquired
immune deficiency syndrome, human immunodeficiency virus, female, Africa, sub-
Saharan, Zimbabwe. In addition, references cited in the studies identified were searched
for relevant information. Studies relating specifically to men’s experiences surrounding

fertility and HIV/AIDS were not reviewed except as they related to female outcomes.



Physiological Factors Affecting Subsequent Fertility in HIV-Infected Women

Maternal Mortality

The extent to which HIV affects pregnancy-related mortality in countries with
high HIV/AIDS and maternal mortality is poorly understood. The reduction of maternal
mortality is one of the major targets promoted within the Millennium Development Goals
set up by the World Health Organization (WHO, 1990). In areas where AIDS has
become the main cause of death among women of reproductive age, HIV and AIDS have
also become an important cause of pregnancy-related mortality. The extent of the
contribution of HIV/AIDS to pregnancy-related mortality is still virtually unknown
(Mclntyre, 2003; Tai et al., 2007). A recent study in Malawi and Zimbabwe suggests that
pregnancy-related mortality may have doubled during the course of the HIV epidemic,
obliterating the gains in maternal health achieved through effective safe motherhood
programs (Bicego, Boerma, & Ronsmans, 2002). Similar increases in maternal mortality
were not seen, however, in Tanzania (Mswia et al., 2003).

It is generally thought that HIV/AIDS puts pregnant women at increased risk of
death for three principal reasons: 1) Pregnancy-associated immune suppression may
accelerate HIV disease progression during pregnancy (Ahdieh, 2001; Brocklehurst &
French, 1998; Rich, Siegel, Jennings, Rydman, & Landay, 1995); 2) HIV may place
pregnant women at greater risk of obstetric complications (Dwyer, Carey, & McLeish,
1995; Mclntyre, 2003); and 3) the detrimental effect of the HIV epidemic on the health
system infrastructure may affect both access to and quality of obstetrical services.

Evidence for these, however, is scant, especially in developing countries where

10



differentiating between perinatal and HIV-related cause of death is less well-documented
(Le Coeur et al., 2005).

The limited knowledge about the relative role of pregnancy and HIV on maternal
mortality in developing countries is partly due to the methodological challenges involved
and lack of consistent collection of laboratory specimens to document progress of the
disease due to resource limitations. Classifying deaths as either HIV and/or pregnancy-
related is difficult in settings where cause of death attribution relies on verbal reporting
and where HIV status is generally unknown (Bicego, Boerma, & Ronsmans, 2002).

One study using prospective mortuary investigation of all deaths in women aged
15-44 years in Pointe Noire, Congo (Le Coeur et al., 2005) attempted to quantify the
excess mortality attributable to HIV during pregnancy and found that the mortality rate
was 32 times higher (95% confidence interval 25-39) among HIV-positive than HIV-
negative women. The relative increase in mortality associated with HIV was even higher
in non-pregnant than in pregnant women, and they concluded that among HIV-infected
women, pregnancy may actually have conferred a survival benefit. This could have been
related to the fact that the pregnant women were more intensively involved in the
healthcare system, and therefore, receiving more consistent care than the non-pregnant
women, but this factor was not acknowledged by the authors.

The study, however, presented certain validity issues. While they did control for
age, they were unable to adequately control for advancement of the HIV disease due to
lacking CD4+ levels or viral load measurements. Even though the authors did

acknowledge that women more likely to have advanced HIV disease would be less likely
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to conceive, it seems premature to assume that pregnancy has any protective benefit
based on this study’s methodology. Furthermore, all corpses in the study were tested for
HIV-infection and for pregnancy using blood samples from intra-cardiac puncture, but
HCG levels fall rapidly following death, and no controls were placed on timing of sample
collection. Some pregnant HIV-infected women could have been missed, especially if
they were very early in their pregnancies. Perhaps the main finding to remember from
this study is that in pregnant women, HIV increased mortality rate four-fold (RR = 3.9;
95% CI, 1.7-8.8).

Interest in the lymphocyte subpopulations in pregnancy has received some attention
due to the theoretical risk that if CD4 count is reduced in pregnancy, it can lead to an
increased risk of opportunistic infection and progression of disease classification. There
is a lack of consensus in published studies as to the behavior of CD4 counts in pregnancy.
One South African study (Ibrahim, Moodley, & Doorasamy, 2004) showed that absolute
numbers of CD4 counts in the HIV-infected group were significantly lower than in the
non-infected group for all periods of gestation studied. The more important value,
however is percent of CD4, and whether this remains consistent, since hemodilution
during pregnancy is a well-established fact. The CD8 counts were found to increase post
delivery in the HIV-infected group, but not in the HIV-negative controls. This elevation
may lower maternal to child transmission (MTCT) after delivery and during early
breastfeeding. This study concluded that progressive depletion of CD4 cells may be
compounded by the loss of these cells during pregnancy, placing HIV-infected pregnant

mothers at a higher risk of immunodeficiency and its associated disease. This cross-
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sectional study, however, included only about 20 HIV-positive cases in each of the three
trimesters and postpartum groups and only slightly more HIV-negative controls in each
category. Therefore, it is difficult to generalize any conclusions. Likewise, other studies
(Temmerman et al., 1995; Thorne, Newell, Dunn, & Peckham, 1995) published on the
changes of the lymphocyte subsets in pregnancy show no consensus as to the nature of
these changes or the meaning that should be ascribed.

Studies (Minkoff et al., 2003; Tai et al., 2007) of HIV-positive women who are on
highly active antiretroviral therapy (HAART) have concluded that repeat pregnancy does
not have a significant effect on the course of the disease under these conditions of
treatment. Pregnant women on HAART showed less likelihood for disease progression
than non-pregnant controls on HAART. This was thought to be the result of a healthier
immune status of women who become pregnant or possibly because there is a beneficial
interaction between pregnancy and HAART (Tai et al., 2007). It must be mentioned,
however, that both of these studies were conducted in resource-rich environments, and it
is not known whether these results translate to sub-Saharan populations.

Breastfeeding must also be considered in any discussion of effects on mortality due
to HIV and pregnancy. In a prospective randomized clinical trial of breastfeeding and
formula feeding conducted in Kenya, mortality among mothers was higher in the
breastfeeding group than in the formula group with 18 versus 6 deaths, log rank test,
p=0.009 (Nduati et al., 2001). The cumulative probability of maternal death at 24 months
after delivery was 10.5 % in the breastfeeding group and 3.8% in the formula group

(p=0.02). The relative risk of breastfeeding mothers versus formula feeding mothers was
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3.2 (95% CI 1.3-8.1, p=0.01) and the attributable risk of maternal death due to
breastfeeding was 69%.

Lactation is a demanding metabolic process and might be especially detrimental for
women who are infected with HIV. Compared with women who had CD4 counts of
greater than 500 cells/mL, the relative risk of death for those with counts of 200-499
cells/mL was 2.4 (0.5-11.2, p=0.3) and 14.7 (3.2-67.4, p=0.001) for those with counts
less than 200 cells/mL (Nduati et al., 2001). Two explanations were given by the authors
for these results: 1) The combined metabolic burdens of HIV-1 infection and
breastfeeding in a population that has inadequate nutritional intake could result in
substantial nutritional impairment; and 2) Lactation might affect HIV-1 replication.
Lactation is associated with raised prolactin, an immunomodulating hormone that might
be immunosuppressive at high concentrations. Likewise, mastitis has been associated
with increased viral load in breast milk, but whether there is a concomitant rise in plasma
viral load is unknown (Semba, Kumwenda, & Hoover, 1999).

This prospective randomized controlled study was limited to only 6 months of
breastfeeding in the HIV-infected women. After six months, interval data began to show
the increased mortality rate in HIV-infected breastfeeding women, and the study was
suspended. Still, there was an overall three-fold increased risk of dying in the HIV-
infected breastfeeding group (Nduati et al., 2001). For ethical reasons, these results have
not been substantiated with repeat studies. Unfortunately, this study had several
confounding effects with cross-over from both groups mixing feeding methods, thus an

analysis of the data based on actual feeding modality rather than assigned group would

14



probably underestimate mortality risk. Also, the authors do not distinguish between
partial and exclusive breastfeeding. Furthermore, inability to mask feeding mechanism
introduces a potential source of bias. In addition, the formula-feeding mothers might
have had more extensive contact with the researchers for education about the correct way
to prepare formula. Finally drop-outs from the study were not accounted for, leaving one
to wonder whether a seriously ill woman might find formula preparation too demanding
and drop-out of the study.

Breastfed infants of HIV-infected mothers have a 15-20% increased chance of
acquiring HIV (Nduati, Mbori-Ngacha, & al., 2000) over those who are formula fed. But,
these infants are at even greater risk if their mother’s die. Maternal death is associated
with an increased risk of subsequent infant deaths. When HIV status in the infant is
controlled for; of the infants whose mother’s died, there was an 8-fold increase in the
likelihood of subsequent infant death (Nduati et al., 2001).

Poor HIV-infected women living in resource-poor countries where they cannot
afford formula feeding, and often have no safe water supply, have no alternative except to
breastfeed for at least the first 6 months postpartum until the child can be safely weaned
to the family pot. These women may be more severely disadvantaged by their decision
for repeat pregnancy and breastfeeding following HIV diagnosis. Likewise, when
considering HIV infection in women of reproductive age in less developed countries,
promotion of the survival of the mother is important, in addition to the reduction of risk

of HIV infection to the infant.
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Perinatal Outcomes

The association between maternal HIV infection and perinatal outcomes is not well-
understood. Often studies attempting to assess the risk of an adverse pregnancy outcome
occurring in women infected with HIV have been of a poor quality making comparison
between studies impossible (Brocklehurst & French, 1998). Using the adverse perinatal
outcomes of spontaneous abortion, fetal anomalies, premature delivery, intra-uterine
growth retardation (IUGR), low birth weight, stillbirth, perinatal death, neonatal death
and infant death, Brocklehurst and French (1998) conducted a systematic review of the
literature and meta-analysis. Twenty-one of the 31 articles they reviewed were from
developing countries, so their findings are applicable to findings expected in Zimbabwe.
The authors acknowledge several limitations and confounders that could bias their
findings, including: methodological bias, drug use, antibiotic treatment or its absence in
the case of coexisting sexually transmitted infections (STIs), and lack of consistent
matching of subjects and controls. But, when these are controlled for, there does appear
to be a real and large increase in the risk of perinatal and infant death in developing
countries associated with maternal HIV infection, with evidence of possible increased
risk for spontaneous abortion, [IUGR, low birth weight, and preterm delivery especially in
more advanced HIV disease (Brocklehurst & French, 1998). No definitive data could be
found on increased risk for pregnancy induced hypertension or gestational diabetes.
Chorioamnionitis, especially in the event of the coexisting presence of other STIs was
increased, but no direct correlation with HIV infection alone could be substantiated (Ross

et al., 2004).
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Results of a study on stillbirth and decreased fertility rates in Uganda concur with
those of Brocklehurst and French and, in addition, establish an 18.5% early pregnancy
loss rate in HIV-infected women versus a 12.2% pregnancy loss rate in HIV-negative
women (Gray, Wawer, & Serwadda, 1998). In this study, decreased fertility was
especially associated with a concurrent infection of syphilis, but there was no effect of
other STIs on pregnancy loss rate.

HIV-1 has been detected in aborted fetuses, and in-situ hybridization studies
identified the virus in fetal tissues from 60% of spontaneous fetal losses in HIV-1-
seropositive women (Langston, Lewis, & Hammill, 1995). Early in-utero HIV
transmission may be common and may have deleterious effects on pregnancy survival.

In a later study (Nguyen et al., 2006), utilizing viral load measurements to quantify
progression of HIV disease in Ugandan women who had recently delivered a live birth as
measured against non-infected sexually active women who were not using contraception,
considerable difference in the ability to produce a live birth existed in women with high
viral loads. Each increase in log 10 viral load after 4.5 log 10 resulted in an adjusted
odds ratio (OR) of live birth which was 12% of the previous viral load category.
Increased viral load seems to have a direct impact on perinatal outcome and chance of
live birth. For sub-Saharan women in resource-poor environments such as Zimbabwe,
where antenatal HIV testing and availability of viral load measurements and consistent
ARV treatment are still inadequate, increased perinatal mortality must be expected.

Additionally, it is difficult to know the extent to which socioeconomic status of

HIV-infected women affects their perinatal outcomes and the studies reviewed did not
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control for this. In Zimbabwe, where poverty is escalating, medical infrastructure and
availability of high quality care has declined, and malnutrition is now at 45% (UNICEF,
2006) this becomes an important third variable in the pregnancy/ HIV continuum for

evaluating perinatal outcomes that needs quantifiable additional research.

Infertility

HIV infection is associated with lower fertility among women in sub-Saharan
Africa, and this association is not explained by the frequency of sexual intercourse,
illness, knowledge of HIV status or infection with other sexually transmitted diseases or
marital instability (Ross et al., 1999). Reduced fertility has also been observed in HIV-
infected women in this region where, unlike developed countries, knowledge of HIV
status and contraceptive use is low and elective abortions uncommon (Fabiani, Nattabi,
Ayella, Ogwang, & Declich, 2006).

Co-infection with other STIs has been implicated as a possible explanation for the
reduced fertility associated with HIV infection, however current chlamydial, neisseria
gonococcal, trichomonal or syphilis infections were found to have no significant impact
on pregnancy prevalence in Ugandan women (Gray, Wawer, & Serwadda, 1998). The
prior infection effects on tubal-patency, however, were not accounted for.

The biological effects of HIV infection on reducing fertility may effect an influence
on women through severe weight loss in advanced disease leading to amenorrhea, higher
rates of early fetal wastage, stillbirth, and possible accelerated disease progression

associated with pregnancy (Fabiani, Nattabi, Ayella, Ogwang, & Declich, 2006; Ross et
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al., 2004). Pathological effects on the male partner, who is also likely to be HIV-infected,
such as decreased production of spermatozoa (Krieger, Coombs, & Collier, 1991; Martin,
Grasesenquet, & Herve, 1992), reduced coital frequency because of illness affecting the
man or his partner, and premature mortality of partners which leaves women spending
more of their reproductive lifetime without a sexual partner (Ross et al., 1999) will also
tend to reduce fertility in HIV-infected women.

Although HIV infection may have an impact on fertility, the reverse is, most likely
also true, in that fertility problems may precede infection with HIV. Cultural pressure on
a couple in sub-Saharan Africa to bear children is such that if they find themselves in a
barren relationship, they are likely to divorce and remarry, or engage in extramarital
relationships in an attempt to produce a child (Ties-Boerma, Gregson, Nyamukapa, &
Urassa, 2003). This behavior exposes the woman to more sexual partners and to more
unprotected sexual contact and, therefore, increased risk of STIs including HIV. Data
from Tanzania (Sedgh, Larsen, Spiegelman, Msamanga, & Fawzi, 2005), Zimbabwe
(Zaba, Terceira, Mason, & Gregson, 2003), Gabon (Schrijvers, Delaporte, Peeters,
Dupont, & Meetheus, 1991), Uganda (Fabiani, Nattabi, Ayella, Ogwang, & Declich,
2006), and Rwanda (Lewis, Ronsmans, Ezeh, & Gregson, 2004) indicate that fertility
problems are associated with higher risks of HIV infection, and that 50% of infertility in
HIV-infected women can be accounted for by infertility existing before the HIV-infection
(Ross et al., 1999).

This has important implications for the potential under-reporting of HIV-infection

prevalence in sub-Saharan Africa. Since most voluntary counseling and testing (VCT)
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occurs for women in connection with antenatal clinic visits (Fabiani, Nattabi, Ayella,
Ogwang, & Declich, 2006; Gregson et al., 2002), and if pre-existing infertility is
associated with HIV-infection in women, a whole cohort of HIV-infected women could
be missed, because they never even become pregnant. This potential for bias must also
be remembered when assessing fertility following HIV diagnosis in the index pregnancy,
as in the current Zimbabwe study, because women with more advanced disease or
unusually fewer reproductive side-effects could inadvertently be pre-selected by virtue of

having already delivered one child.

Co-Morbidities and Opportunistic Infections

The confounding effects of advancing HIV disease is one of the methodological
problems consistently expressed in the literature related to evaluating fertility in HIV-
infected women in the developing world. Rarely are these women afflicted with only one
healthcare problem. Instead, HIV-infected women in sub-Saharan Africa tend to exhibit
multiple co-morbidities (Sedgh, Larsen, Spiegelman, Msamanga, & Fawzi, 2005). The
impact this has, not only on conception rates and pregnancy outcomes, but also on the
behaviors and practices surrounding sexuality, is difficult to assess accurately, and scant
literature on attitudes and practices exists. Medical resource shortages compromise
adequate confirmation of diagnostic criteria, and the rigor of laboratory and pathology
evaluations in these locales is often absent (Bertozzi et al., 2006).

Although many studies have indicated that HIV-infected women experience lower

pregnancy and live birth rates than uninfected women (Gray, Wawer, & Serwadda, 1998;
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Le Coeur et al., 2005; Myer, Morroni, & Cooper, 20060), it seems that women at early
clinical stages of infection may experience fertility rates comparable to those of
uninfected women (Sedgh, Larsen, Spiegelman, Msamanga, & Fawzi, 2005). In fact,
there has been little research aimed directly at examining the association between HIV
disease progression, the existence of co-morbidities such as tuberculosis, pneumocystis
carinii, systemic candidiasis and fertility. The link between herpes ulcers and HIV
transmission in women has been well established (Bertozzi et al., 2006), as has the poorer
neonatal outcome prognosis in the presence of herpetic lesions (Moore, 2005).

Early follow-up studies in Zaire (Democratic Republic of Congo) and the USA
observed lower fertility among women with advanced disease compared to women with
asymptomatic infection (Chu, Hanson, & Jones, 1996; Desgreesdu, Msellati, & Yao,
1997), but sample size and data limitations precluded control for potential confounders of
this association. More recently, a clinic-based prospective cohort study (Sedgh, Larsen,
Spiegelman, Msamanga, & Fawzi, 2005) of HIV-infected women in Dar es Salaam
followed participants for up to six years. The multivariate pregnancy rate ratio (RR) of
women at clinical Stage II compared with women at Stage I was 0.56 (95% CI: 0.39,
0.82), and the pregnancy RR for women at Stage III or IV compared with women at
Stage I was 0.24 (95% CI: 0.16, 0.36), controlling for independent predictors of
pregnancy incidence. Pregnancy rates were lower among older women, unmarried
women, women who had revealed their HIV status to someone, and women who had
living children from their most recent pregnancy. The association of HIV clinical

progression with a decline in pregnancy incidence was not explained by weight loss,
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menstrual dysfunction, or nutritional status, variables that are affected by progressing
disease and co-morbidities. Therefore, it was found that pregnancy and live birth rates
decline dramatically with progression of HIV-1 disease, and that this decline is not
explained by observed social, behavioral or biologic factors. Clinical progression of the
disease was followed at six-month intervals, using World Health Organization (WHO)
clinical staging parameters and CD4+ cell counts, weight loss, menstrual dysfunction and
middle upper arm circumference measurements. Clinical Stage III and IV were
considered together because of the small number of pregnancies in those categories.

In this study (Sedgh, Larsen, Spiegelman, Msamanga, & Fawzi, 2005) the outcome
of the index pregnancy (where HIV was diagnosed) was a strong predictor of future
pregnancy incidence. Women who experienced a spontaneous abortion or stillbirth
during the index pregnancy were nearly 4 times more likely to get pregnant again than
women who had a living child from the index pregnancy (RR = 3.9, 95% CI: 2.6, 5.8),
and child death was associated with a nearly three-fold increase in the incidence of
another pregnancy (RR =2.8. 95% CI: 2.1, 3.6). This indicates that if they were able,
based on the stage of their disease, there was still high motivation to attempt to replace
those lost fetuses even when the presence of staging measurements indicated worsening
of the disease. This research did not control for preclinical pregnancy loss, which could
have thereby underestimated actual conceptions in Stage III and IV especially. Nor did it
account for possible changes in sperm motility and morphology in an infected partner or
changes in behavior such as decrease in sexual activity with advancing disease. All of

these can be important variables in fertility measurements with advancing disease.

22



Importantly, however, it was shown that HIV-infected women who had recently
experienced a fetal or child loss, or did not share their HIV status with anyone, were most
likely to experience a clinically recognizable pregnancy during the period after HIV
diagnosis when stage of their disease was controlled for (Sedgh, Larsen, Spiegelman,

Msamanga, & Fawzi, 2005).

Access to ARVs and PMTCT Program Effects

Little is known about the prevalence and determinants of fertility intentions among
HIV-infected women who are receiving ARV treatment. One study (Myer, Morroni, &
Rebe, 2007) of 311 individuals from South Africa who were receiving ARV treatment
reported that 36% of males and 26% of females stated that they wanted to have children
in the future. Fertility desire was more closely associated with male gender, younger age,
lower number of children and being in a relationship less than 5 years. In addition,
fertility desire was associated with increasing duration of ARV treatment among female
participants, but not among males.

This study (Myer, Morroni, & Rebe, 2007) was a relatively small cross-sectional
study with limited generalizability since it was conducted in a single ARV service clinic.
The median age of participants was 33 years which is relatively old and outside the
highest prevalence group which is 20-29 years (UNAIDS, 2006). This older age
distribution should be expected, however, since individuals requiring ARV treatment
have had more time elapse since infection than other HIV-infected individuals. What this

study highlights is that fertility intentions may increase with the duration of ARV
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treatment and that individuals in new relationships appear to be the most likely to report
fertility desires compared to individuals not in a relationship or individuals in
relationships of longer duration (Myer, Morroni, & Rebe, 2007).

A study from Jinja, Uganda (Nakayiwa et al., 2006) among individuals receiving
antiretroviral treatment correlated increased likelihood of pregnancy with poor outcome
of a previous pregnancy, and found that the only factors that were correlated with a
decreased chance for pregnancy were severe immunodeficiency syndrome or a change in
marital status. Otherwise participants conceived at the same rate as the general
population. Other variables that were not significant in the Logistic regression of this
study were demographic data, years in the program, partner’s desire for pregnancy and
knowledge and attitudes about HIV.

A qualitative study (Keegan, Lambert, & Petrak, 2005) done in London on 21 HIV-
infected African immigrant women on HAART interviewed them on the topics of
difficulties of sexual functioning, barriers to forming new relationships, fears of HIV
disclosure, coping strategies and safe sex and pregnancy. Only five of the 21 women
reported any incident of unprotected sexual intercourse since diagnosis, and only one
pregnancy resulted. This is discrepant with the quantitative studies from sub-Saharan
Africa. Due to the small number of participants in this study, it could be coincidental that
these women showed less likelihood to conceive than women living in sub-Saharan
Africa, it could be a function of interviewer bias, or it could mirror the cultural
expectations of the new western culture in which these women were living. Relationship

avoidance and discouraging sexual contact seemed to be linked mainly with the earlier
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stage of HIV adjustment. This raises the question of a “sexual adjustment period”
(Hankins, Gendron, Tran, Lamping, & La Pointe, 1997) with the possibility of even
greater pregnancy-seeking behavior in sub-Saharan African populations with the advent
of HAART roll-outs in those countries.

Likewise, no specific literature exists as to the fertility intentions of sub-Saharan
African women who have undergone a prevention of mother-to-child transmission
(PMTCT) intervention in an index pregnancy with documented follow-up of a
subsequent pregnancy. This represents a gap in the literature, and a population that our
research addresses. Better understanding of how these women relate to their HIV
diagnosis, and how it affects their attitudes and reproductive practices is necessary.
Furthermore, healthcare providers need to be prepared for the fact that as women feel
better on ARV treatment, and symptoms begin to subside, there will likely be a natural
desire to reclaim that which provided meaning, status and security from their pre-HIV-
diagnosis lives (e.g. sexuality and motherhood) (Keegan, Lambert, & Petrak, 2005; Myer,
Morroni, & Rebe, 2007). The confidence instilled through participating in a PMTCT
intervention may inadvertently encourage the woman to feel empowered in her ability to
have subsequent healthy children. This phenomenon has not been investigated in the
literature, and is a focus of this investigation.

Some of the physiological factors contributing to fertility following HIV diagnosis
in sub-Saharan women include maternal mortality, breastfeeding, perinatal outcomes,
pre-existing infertility, co-morbidities exemplified by opportunistic infections consistent

with advancing HIV disease, and the effects of access to PMTCT programs and ARVs.

25



This, however, represents only a fraction of the variables affecting whether HIV-infected
women continue to reproduce. To begin to unravel the conundrum more fully, one must
examine the cultural milieu, as well, and ask the question: What are the co-mediating
factors within the culture affecting HIV-infected women’s continued reproduction despite

risks to the infant, the mother and the community?

Cultural Factors Affecting Subsequent Fertility in HIV-Infected Women
The Zimbabwe-Specific Political, Economic and Health Care Situation

Situated in southern Africa, the Republic of Zimbabwe with a population of
approximately 13.1 million people (WorldbankOnline, 2007), borders the nations of
Zambia, Botswana, Mozambique and South Africa. It has one of the world’s highest
rates of HIV infection with an average antenatal HIV prevalence of 24.6% (20.9% in
urban areas and 28.1% in rural areas) (Ministry of Health and Child Welfare, 2003;
UNAIDS, 2006). HIV/AIDS accounts for 60% of childhood mortality in Zimbabwe
(Ministry of Health and Child Welfare, 2005). The HIV/AIDS burden coexists with an
important economic crisis, limiting access to an already deteriorating public health
service.

In the late 1990’s, ten years after independence, Zimbabwe’s economic growth
began to spiral downward following a balance of payments crisis and repeated droughts.
By 2002, Zimbabwe’s economy was in trouble as a result of poor macroeconomic
management, political violence and the wider impact of land reform programs (Meredith,

2007; WorldbankOnline, 2007). Moreover, with the exchange rate becoming
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progressively overvalued, the government and industry started to build up large external
debt. Since 1999, economic conditions in Zimbabwe have completely deteriorated, with
real gross domestic product (realGDP) falling by more than 35% in cumulative terms.
Inflation has skyrocketed, with official annual inflation rates reaching over 7,600% in
July of 2007 (WorldbankOnline, 2007) and independent news publication accounts
placing it at more than 1,500% per month so far in 2008 (Economist., 2008; Philip, 2008).
Zimbabwe’s high inflation has originated mainly from an extremely large public sector
and subsidized loans availed to priority sectors, in particular agriculture. This has
accounted for a fiscal deficit of over 80% as of 2007 (WorldbankOnline, 2007). With
limited scope for external financing, a large part of the public sector financing needs were
met through money creation, fueling rapid monetary expansions and a sharp rise in
inflation. With the persistent high inflation, the Zimbabwe dollar has continued to lose
value on the parallel market, at about 6 to 1 in comparison with the official rate as of the
end of 2007 (WorldbankOnline, 2007). This has created economic chaos with two
completely different money systems in operation, and most buying power side-stepping
bank exchange rates and operating on a parallel market cash basis that loses value every
week.

In a country with such a tense political and social climate, it has been difficult to
respond to the HIV/AIDS crisis and healthcare has suffered (Meredith, 2005). President
Robert Mugabe and his government have been widely criticized by the international
community, and Zimbabwe has become increasingly isolated, both politically and

economically (Meredith, 2007). Zimbabwe has not been a member of the
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Commonwealth Countries since December 2003 and most donors have scaled-down or
suspended their operations in Zimbabwe (WorldbankOnline, 2007). While campaigns to
prevent and treat HIV in other African nations benefit from international aid, the political
situation in Zimbabwe has caused most foreign donors either to decrease aid to the
country or halt it altogether. Even though it is understandable that international donors
do not want to support the Zimbabwean government under Mugabe’s leadership, some
have argued that it is the general population who are really affected by the lack of
assistance, and women and children who suffer the most by disrupted healthcare
provisions. Sebastian Chinhaira, Harare district coordinator of the Zimbabwean Network
of People Living with HIV/AIDS (ZNNP+), illustrates this point by saying, “It is really
true that when elephants fight, it is the grass that suffers”(Plusnewswebsite, 2006).

The development of a society, whether rich or poor, can be judged by the quality
of its population’s health, how fairly health is distributed across the social spectrum, and
the degree of protection provided from disadvantage due to ill-health (Marmot, 2007). In
every culture, indigenous people of the world have life expectancies lower than the
national average and, in general, the social gradient in health shows that the lower an
individual’s socioeconomic position the worse their health (Marmot, 2007). If one
utilizes the Commission on Social Determinants of Health criteria (Marmot, 2007) —
which looks at housing and living conditions, access to safe water and good sanitation,
efficient waste management systems, safety of neighborhoods, food security, and access
to services such as education, health, welfare, public transportation, and child care — to

evaluate the level of expected health in Zimbabwe, it is not surprising that overall life-
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expectancy is down from 55 years in 1980 to 37.3 years overall (WorldbankOnline, 2007)
and considerably less for women at 29.4 years.

Largely because of the AIDS crisis and worsening country conditions, between
2002 and 2006, the population is estimated to have decreased by 4 million people
(Independent, 17th November 2006). Infant mortality has doubled since 1990 (UNAIDS,
2006), and Zimbabwe has a higher number of orphans, in proportion to its population,
than any other country in the world according to UNICEF (2006). Most of these cases
are a result of parents dying from AIDS (Ministry of Health and Child Welfare, 2005).
Surrounding every hospital facility there is a thriving funeral industry with coffin makers
one of the last trades to have regular work.

Because of economic constraints, a shortage of basic supplies for comprehensive
antenatal and maternal child health care exists. Medicines, intravenous infusions, gloves
and basic medical equipment are in short supply. Water, electricity, and telephone are
often turned off in the district health centers because of inability to pay utility bills, and
even in the district hospitals these services can be absent for several hours or even days at
a time. Long lines for service exist in every clinic, and lack of transportation with
prohibitive fuel prices mean that patients