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Abstract

Background: Data from the Centers for Disease Control and Prevention (CDC) indicate that reproductive-age
black women in the Southeast are disproportionately affected by the HIV epidemic. There are few data de-
scribing HIV infection, pregnancies, and follow-up care in this population.
Methods: A retrospective chart review was performed at the Perinatal HIV Service at the University of Mis-
sissippi Medical Center in Jackson, Mississippi, to identify HIV-infected women �18 years of age with deliveries
from 1999 to 2006. Optimal follow-up was defined as at least two follow-up visits with an HIV provider within
1 year of delivery. Univariate and multivariate logistic regression analyses were used to identify factors asso-
ciated with optimal adherence.
Results: We identified 274 women with 297 total deliveries. Median age was 25, and 89% were black. Only 37%
of women had two or more visits with an HIV provider in the postpartum year. On univariate analysis,
presentation before the third trimester was associated with optimal follow-up ( p¼ 0.04). On multivariate ana-
lyses, presentation before the third trimester was the only variable associated with optimal follow-up (odds ratio
[OR] 2.1, p¼ 0.02).
Conclusions: The poor follow-up rates in this growing population highlight the critical need for research and
development of targeted interventions to improve rates of retention in care, particularly in women with late
trimester presentation.

Introduction

The impact of HIV=AIDS among women has increased
both in the United States and globally. Early in the epi-

demic, women represented <10% of the AIDS diagnoses in
the United States; by 2007, the proportion increased to almost
30%.1,2 Heterosexual contact is the primary risk factor for HIV
transmission in women, accounting for >70% of new AIDS
cases.3,4 Black women disproportionately represent the ma-
jority of new HIV=AIDS cases among women. In 2007,
whereas black women made up only 14% of the U.S. female
population, they accounted for 66% of estimated AIDS cases
among women.1,3,5 This disparity is particularly accentuated
in the Southern United States, where black women accounted
for approximately 75% of the 5000 AIDS cases in women in
2007.1 Seven of the ten states with the highest AIDS case rates
among women are in the South.1 Access to early diagnosis of
HIV and long-term medical care are often challenging in poor
communities in the South, likely attributable to limited access
to medical services and to HIV testing services secondary to

poverty and other factors.6,7 Prior studies indicate that HIV-
infected women were more likely than men to report post-
poning medical care because of lack of transportation, illness,
or other competing needs.7–11

The majority of the estimated 120,000–160,000 HIV-infected
women in the United States are of childbearing age, with
>6000 HIV-infected women giving birth each year, yet this
population has not been a focus of evaluation regarding
morbidity related to HIV infection and the quality of HIV
care.1,12 To investigate these issues, we conducted a retro-
spective review of HIV-infected pregnant women in Mis-
sissippi in order to assess HIV status at the time of pregnancy
and longitudinal HIV care during the postpartum period.

Materials and Methods

A retrospective chart review was performed at the Peri-
natal HIV Service at the University of Mississippi Medical
Center (UMMC) in Jackson, Mississippi, to identify HIV-
infected women�18 years of age with deliveries from 1999 to
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2006 with at least one consult visit with the Perinatal HIV
service before delivery. Three hundred nineteen charts were
reviewed, and 274 met the inclusion criteria. The excluded
charts were of women <18 years or those charts where only a
phone consultation was performed by the Perinatal HIV
Service. Data on the excluded charts were not collected.

Data on sociodemographics and HIV-related parameters
were extracted from the medical charts into standardized data
abstraction forms. Information on follow-up visits in the
postpartum period was accessed through the database ad-
ministered by the HIV=AIDS program at the UMMC De-
partment of Medicine, which is used by 90% of the Ryan
White C.A.R.E Act providers who administer HIV care in the
state of Mississippi (Cheryl Hamill, personal communication).
Sociodemographic and medical data, as well as outpatient
and emergency room visits, are recorded in this database for
any HIV-infected patient who has entered into care at the
UMMC. Because the HIV-1 plasma viral load assay used in
clinical care until mid-2005 had a limit of detection of
<400 copies=mL, this was the cutoff value collected in the
study for consistency in comparison. Substance abuse history,
both current and prior, was per self-report data collected from
the initial Perinatal HIV consultation visit form.

For the purposes of this analysis, optimal follow-up was
defined as at least two follow-up visits with an HIV provider
in the postpartum year. The demographic and clinical char-
acteristics of the women with optimal follow-up were com-
pared with those of women with inadequate follow-up (less
than two visits during the 365 days after delivery) using the
chi-square test. Univariate and multivariate logistic regres-
sion analyses were used to identify factors associated with
optimal adherence. Covariates with p< 0.10 in the univariate
analysis and other parameters of interest were included in the
multivariate model. All covariates in the multivariate model
with p< 0.05 were considered significant. Missing data were
noted and accounted for in the analyses.

Results

There were 274 women with a total of 297 deliveries re-
viewed in this cohort (Table 1). The median age was 25 (range
18–42), and the population was overrepresented by racial
minorities: 89% black, 11% white, and 2% Hispanic. Almost
40% did not complete high school (n¼ 97), and >60% were
not employed upon entering care (n¼ 129). Rural residence,
designated by living outside of a Metropolitan Statistical Area
(MSA) at the time of delivery, was a characteristic of 48% of
the women.13 Although specific data on income before the
pregnancy were not available, the majority of these women
(92%) were enrolled in Medicaid during their pregnancy,
suggestive of lower socioeconomic status (SES).

The median time since HIV diagnosis at time of presenta-
tion was 2 years (range <1–17 years). Heterosexual trans-
mission was the primary risk factor in 99% of the women in
this cohort. In this cohort, 102 women (37%) were newly di-
agnosed with HIV during prenatal testing for a pregnancy
included in this study. Of the women with previously diag-
nosed HIV, 51% tested positive during a prior prenatal screen.
The state of Mississippi initiated opt-out prenatal HIV testing
in late 1994 (Dr. Hannah Gay, personal communication); a
study of one of the largest public obstetric clinics in the state
reported a testing rate >99% using the opt-out method.14

Of the 195 women with known HIV before their pregnancy,
only 80 had at least one documented visit with their estab-
lished HIV provider in the year before pregnancy. Less than
one quarter of these women (22%) were on antiretroviral
therapy (ART) at their first prenatal consultation visit. The
median CD4þ T cell count at the prenatal visit was
353 cells=mL (range 0–1396, n¼ 266), the median CD4þ cell
count at delivery was 486 cells=mL (range 44–1254, n¼ 153),
and the median HIV RNA plasma viral load (PVL) at delivery
was 400 copies=mL (range 50–56,784, n¼ 245). Sixty-six per-
cent of women had PVL below the limit of detection
(<400 copies=mL) at the time of delivery. No significant
differences were observed in immunologic and virologic
parameters between women who were newly diagnosed
with HIV and those who were previously diagnosed and
became pregnant. There were no reported opportunistic in-
fections during the course of the pregnancy in these women,
and a previous history of an opportunistic infection was
rare (5%).

Medical comorbidities were common in this population at
the time of prenatal evaluation, including sexually transmit-
ted infection (STI) in the prenatal period (22%), depression
(16%), and substance abuse (23%). Forty-six women (17%)

Table 1. Descriptive Characteristics of Postpartum

HIV-Infected Women in Mississippi, 1999–2006

Variable
Patients (n¼ 274 except
where otherwise noted)

Total number of deliveries 297
Age, median years (range) 25 (18–42)
Race=ethnicity

Black 244 (89%)
White 29 (11%)
Hispanic 5 (2%)
Native American 2 (1%)

High school=GED level of
education, n¼ 97

58 (60%)

Not employed, n¼ 120 77 (64%)
Residing in rural area 131 (48%)
New HIV diagnosis during

prenatal period
102 (37%)

Time since HIV diagnosis in years,
median (range)

2 (<1–17)

Baseline CD4þ cell count, n¼ 266
<200=mm3 63 (24%)
200–350=mm3 69 (26%)
� 350=mm3 134 (50%)

Proportion undetectable HIV PVL
at delivery, n¼ 245

66%

Presentation trimester, n¼ 297
1 94 (32%)
2 132 (44%)
3 64 (22%)
Immediately before delivery 7 (2%)

Substance abuse
During prenatal period 17%
Any history of substance abuse 23%

Depression 16%
Sexually transmitted illness (STI)

During prenatal period, n¼ 120 26, 22%
Any history of STI 26%

PVL, plasma viral load.
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reported substance abuse, with the most common being
crack=cocaine, marijuana, and alcohol. Of the 135 women
with Papanicolaou smear results during their pregnancy, 11
(8%) had atypical cells of undetermined significance (ASCUS),
26 (19%) had low-grade squamous intraepithelial lesions, and
8 (6%) had high-grade squamous intraepithelial lesions. There
were no reports of cervical carcinoma in these women.

The majority of the women (76%) received their first con-
sult with the Perinatal HIV Service during either the first or
second trimester of pregnancy; 24% appear in the third tri-
mester, with 7 women coming at the time of delivery. For the
160 women for whom planned postpartum contraception
information was available, 72% planned for bilateral tubal
ligation, 20% preferred hormonal contraception, and 9% in-
dicated reliance on barrier methods.

Only 109 (37% ) of the women had optimal HIV follow-up,
defined as at least two visits with an HIV provider in the year
after delivery, 52 women (18%) had only one visit, 85 women
(29%) had no documented visits, and for 51 women (17%),
follow-up visit information was unknown. Factors evaluated
on univariate analysis included race, ethnicity, transmission
risk, rural residence, education, new HIV diagnoses, CD4þ
T cell count, history of opportunistic infection, use of highly
active antiretroviral therapy (HAART) before pregnancy, in-
dication for HAART in the postpartum period, number of
pregnancies, number of living children, smoking history,
substance abuse history, psychiatric diagnoses, or history of
an STI (Table 2). Only early presentation trimester, defined as
first or second trimester presentation ( p¼ 0.04) was signifi-
cant on univariate analysis. On multivariate analysis, age,
employment, and presentation trimester were included in the
model (Table 3). Early presentation trimester was again the
only variable significantly associated with optimal follow-up
(odds ratio [OR] 2.1, p¼ 0.02) (Table 3).

Further analysis to better define women with early pre-
sentation trimester found that these women were more likely
to be nonblack ( p¼ 0.02), aged 25–32 ( p¼ 0.04), have an es-
tablished HIV primary care provider ( p¼ 0.003), and carry

another non-HIV-related diagnosis, medical ( p¼ 0.002) or
psychiatric ( p¼ 0.03) (Table 4).

There were two cases of mother-to-child transmission of
HIV in this cohort.

Discussion

The women of this cohort were young and black and ex-
hibited similar sociodemographic characteristics to HIV-
infected women in the South, as previously reported.6,7 Over
three quarters of the women in this cohort were diagnosed

Table 2. Variables of Interest for Univariate and Multivariate Analysis

in Predictors of Optimal Follow-Up Care

Sociodemographic Age: 18–24 (young age), 25–32 (median), >33 (older age)
Race: White, black, Native American
Metropolitan Statistical Area (MSA) residence vs. non-MSA
Employment (employed vs. nonemployed)
Education (grade school vs. GED equivalent or higher)

HIV related New vs. prior HIV diagnosis
CD4þ T cell=mL: <200, 200–350, >350
History of opportunistic infection
Use of HAART before pregnancy
Indication for HAART in postpartum period
Having a primary care provider before pregnancy (HIV or otherwise)

Pregnancy related Presentation trimester: Early (1st or 2nd) vs. late (3rd)
Number of pregnancies (�2, �3)
Number of alive children (�2, �3)10

Other medical history Smoking history
Substance abuse history (alcohol or any illicit drug use)
Other medical history (diabetes, asthma)
Psychiatric diagnoses2

Sexually transmitted illness history

HAART, highly active antiretroviral therapy.

Table 3. Factors Associated with Optimal Follow-Up

Care on Univariate and Multivariate Analyses

Variable OR (95% CI) p value

Univariate analyses
Age

18–24 1.7 (0.8-3.3) 0.07
25–32 1.1 (0.5-2.2) 0.49
>33

Presentation trimester
1 or 2 2.1 (1.1-3.9) 0.04
3

Prior HIV care provider 1.6 (0.9-2.8) 0.09
Employment (negative predictor) 0.4 (0.1-1.1) 0.07

Multivariate analyses
Presentation trimester

1st=2nd 2.09 (1.1-3.9) 0.02
3rd=delivery

A p value <0.10 was considered significant for the univariate
analyses.

Factors not significantly associated with follow-up care on
univariate analyses or multivariate analyses included race, ethnicity,
transmission risk, rural residence, education, new HIV diagnoses,
CD4þ T cell count, history of opportunistic infection, use of HAART
before pregnancy, indication for HAART in the postpartum period,
number of pregnancies, number of living children, smoking history,
substance abuse history, psychiatric diagnoses, or history of a
sexually transmitted illness.
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with HIV during the prenatal period. These findings strongly
support routine opt-out testing strategies for women seeking
prenatal care.15,16 These findings also suggest a need to
broaden community-based HIV testing programs, with the
goal of identifying HIV infection before a woman becomes
pregnant. The relative immune preservation (median CD4þ
T cell count at presentation¼ 357) of this cohort of pregnant
women is likely due to early identification of HIV infection
through prenatal screening. Supporting this, there was a low
rate of opportunistic infections among this cohort. Similar
findings have been reported elsewhere.17

The most significant finding from this study was the low
rate of HIV follow-up care after delivery. Only 37% of these
women had two or more documented visits with an HIV
provider in 1 year, which is less frequent than what is re-
commended as the standard of longitudinal care.18 Many of
these women have low incomes, with likely limited health
literacy, and may have competing responsibilities, such as
employment, complicating the management of their illness
and contributing to the low rates of follow-up. Previous re-
search, including the HIV Cost and Services Utilization
Study (HSCUS) and Women’s Interagency HIV Study, has
found that women with HIV were more likely to have a low
income, less likely to receive combination antiretroviral
therapy, and more likely to postpone care because of trans-
portation issues or illness. They may also have more com-
peting factors, such as child care, which may complicate
their ability to manage their own illness.9–11,19–21 Our study
found an association of employment with suboptimal fol-
low-up rates.

The women seeking care in the third trimester were more
likely to have suboptimal follow-up postpartum. They
were more likely to be black and younger, not have a pri-
mary care provider, and carry a non-HIV-related diagnosis.
These data are likely reflective of lack of access to healthcare
before presentation. This cohort of women would most

benefit from targeted interventions to improve their longi-
tudinal HIV care.

It is possible that HIV-infected postpartum women are
more likely to successfully engage in longitudinal care com-
pared with HIV-infected women who are not pregnant be-
cause of their ongoing engagement with obstetric healthcare
providers, familiarity with antiretroviral medications, and an
overall higher level of health literacy with respect to HIV in-
fection because of education received during the pregnancy.
Recent studies from South Africa, however, indicate that
pregnant women are more likely to be lost to follow-up (LTFU)
compared with their nonpregnant counterparts.22,23 One study
comparing LTFU rates over 3 years between pregnant and
nonpregnant women who were referred to an antiretroviral
treatment center found that pregnant women had higher LTFU,
and this continued throughout the follow-up period. This
suggests that influences affecting follow-up extend beyond the
immediate postpartum period. Clinical trials in the United
States of pregnant HIV-infected women on antiretroviral ther-
apy who were followed short term postpartum also found de-
creases in adherence to therapy.24,25 Further research is needed
to elucidate these factors that decrease adherence with care and
antiretroviral therapy in this population.

There were some limitations to this study. This was a ho-
mogeneous population of black women in a lower SES who
primarily acquired HIV through heterosexual transmission.
Although the findings of this study may not be generalizable
to a larger HIV-infected population, the characteristics of
these women are likely to be similar to those of other women
in the Southern United States.1,7

Given that this study was a retrospective clinical chart re-
view, there were missing data on certain variables. Clinical
staging of HIV was not recorded in the clinical charts, there-
fore could not be included in analysis. Although all women
had a CD4þ T cell count checked at least once during the
pregnancy, only 153 women had a CD4þ T cell count within
3 months of delivery for inclusion in the analysis. More de-
tailed collection of infant follow-up and outcome data would
have been helpful to assist in determining a correlation be-
tween infant care and mother’s postpartum care. However,
the IRB-approved protocol did not include collection of infant
data. We did not include comparison follow-up data for wo-
men who were<age 18 at the time of delivery or women who
did not have a consult visit with the Perinatal HIV Service
before delivery. This would have provided important de-
scriptive information on a subgroup that is even less likely to
engage in longitudinal HIV care.

According to the Mississippi Department of Health, there
were 14 mother-to-child transmissions during the time period
of this study(1999–2006). However, of these 14, only 2 were
from women who were seen in consultation at least once by
the Perinatal HIV Service before delivery and, therefore, ful-
filled the inclusion criteria for this retrospective review. The
remaining women did not have any prenatal HIV care
through the Perinatal HIV Service.

In addition, some of the records with missing follow-up
data may represent women who sought care outside of the
UMMC, which may underestimate the true rate of follow-up
with HIV care. However, the database is a statewide database
that collects information on outpatient visits to the majority of
the state’s HIV providers. Moreover, even if an assumption
was made placing all women in unknown status into the

Table 4. Factors Associated with Early

Presentation Trimester

Early presentation

Factor Yes (n¼ 226) No (n¼ 71) p value

Age
18–24 69% 30%
25–32 83% 16% 0.04
>33 73% 26%

Race 0.04
Black 74% 25%
Nonblack 90% 10%

Prior HIV provider 0.003
Yes 89% 11%
No 71% 28%

Other medical diagnosis 0.002
Yes 90% 10%
No 71% 29%

Psychiatric diagnosis 0.03
Yes 87% 13%
No 73% 27%

Early presentation trimester is defined as presentation for HIV
care before the third trimester of pregnancy.
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optimal category, there would still be a disappointing follow-
up rate of 46% during the postpartum year.

Our study demonstrated low rates of longitudinal follow-
up in this population of HIV-infected postpartum women in
the South. Poverty, lack of access to medical care, and com-
peting responsibilities may contribute to these rates, but there
is a dire need for further research to ascertain barriers to care
in this population. This study supports the development and
implementation of novel interventions during the prenatal
period to retain these marginalized patients in longitudinal
HIV care. Our findings suggest that such interventions would
be of most benefit to those women who seek HIV care after
24 weeks gestation, as they are at particularly high risk for
inadequate follow-up.
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