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HIV infection and prevention of mother-to-
child transmission in childbearing women:
La Romana, Dominican Republic, 2002–2006

José Román-Poueriet,1 Aracelis D. Fernandez,2

Consuelo M. Beck-Sagué,1 René García Szabó,3 Fermin Mercedes,3

William Duke,4 Anny Martinez,3 and Stephen Nicholas5,6

Objectives. To strengthen prevention of mother-to-child HIV transmission (pMTCT) pro-
gram implementation in La Romana (LR) province, by estimating HIV prevalence and iden-
tifying characteristics associated with HIV infection in parturients.
Methods. Umbilical cord blood samples were collected at seven obstetrical sites where over
95% of LR’s deliveries occur during four phases (pilot, expanded pilot, full study, and pMTCT
program monitoring) from 2 August 2002 to 30 September 2006. Results were linked to data
abstracted from delivery records.
Results. HIV seroprevalence was 2.6% (263/10 040 overall; 114/4 452, full-study phase (95%
confidence interval = 2.1%–3.1%)). Most HIV-infected parturients were Dominican (68.9%)
and urban (64.0%). However, prevalence was higher among Haitians (3.7%) than Dominicans
(2.3% (p < 0.001)), especially those aged 21–25 years (5.2% vs. 2.3% (p < 0.001)), and among
rural, batey, and peri-urban (vs. urban) parturients (3.4% vs. 2.3%, (p = 0.003)). HIV preva-
lence was associated with commercial sex work (reported by only 0.4%), and prior pregnancy. In
logistic regression analysis, commercial sex work, Haitian nationality, and prior pregnancy were
independently associated with HIV infection. Caesarean deliveries were more frequent, and rose
in the last years of the study, among HIV seropositives; however, most deliveries among seropos-
itives (57.5%) were vaginal.
Conclusions. HIV prevalence among LR parturients was higher than the estimated preva-
lence in the Dominican Republic (0.8%–1.0%) and, in contrast to past studies, predominantly
affected urban Dominicans. HIV prevalence among LR Haitian parturients was higher than
among Dominican counterparts and prenatal clinic attendees in Haiti (who had a rate of
3.1%). Consistently implemented, targeted pMTCT interventions are needed.

HIV infections; infectious disease transmission, vertical; Dominican Republic.

ABSTRACT

The Caribbean region, after sub-
Saharan Africa, has the highest HIV
prevalence in the world (1). Over 75% of
the region’s HIV-infected persons live on
the island of Hispaniola, which is shared
by Haiti and the Dominican Republic
(DR). Since the beginning of the millen-
nium, more than 25% of this population
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has lived in the DR (2). From the mid-
1980s onward, HIV infection has been
predominantly urban in Haiti but rural
in the DR (3); this rural predominance
has stood in contrast to most other de-
veloping country epidemics (4–7). As
elsewhere, migration, along with un-
employment and discrimination, con-
tributes to HIV transmission. Many of
the estimated 800 000 Haitians living in
the Dominican Republic, including about
280 000 undocumented Dominican-born
persons of Haitian descent, are affected
by the HIV epidemic (4, 8–10).

Lack of reliable HIV surveillance and
health care service data in the DR im-
pairs understanding of Hispaniola’s epi-
demic, the effect of transnational and
intra-national urban–rural migration,
and trends in health care service utiliza-
tion. While recent assessments conclude
that “the number of new HIV infections
in the DR is nearly stable” (11), concerns
persist that high HIV prevalence and
low access to care, related to poverty and
discrimination, increase HIV transmis-
sion (10). Prevention efforts may be mak-
ing more headway in Haiti, where ante-
natal clinic attendee HIV prevalence
decreased from 6.2% (1993; 95% confi-
dence interval (CI) = 5.9%–6.5%) to 3.1%
(2004; 95% CI = 3.0%–3.2%) (11, 12).

Since 1999, several partners have col-
laborated to serve persons with HIV infec-
tion in La Romana (LR) province, a major
sugar, manufacturing, and tourism indus-
try center in the eastern DR, the region
with the highest HIV prevalence in the
country (13). The objectives of this study
were to improve understanding of HIV in-
fection in LR parturients; strengthen LR’s
prevention of mother-to-child transmis-
sion (pMTCT) program; evaluate use of
key services; and assess trends. To these
ends, an HIV prevalence survey of child-
bearing women was conducted in an ob-
stetrical network of public–private facili-
ties where over 95% of LR deliveries occur.

MATERIALS AND METHODS

Study setting

LR has 276 000 inhabitants, represent-
ing approximately 3.2% of the DR’s 8.75
million population, including 80 000
women aged 15 to 50 years (14, 15). The
capital, La Romana City (the country’s
third-largest city), has a population of 
190 000. As noted in a DR government re-
port to the United Nations (16), accord-

ing to a 2000 survey, an estimated 100 000
female commercial sex workers (CSWs)
work in Santo Domingo and four prov-
inces, including LR; based on authors’ es-
timates, about 4–8% of these work in LR.
Many area sugarcane workers and their
families live in 126 rural bateyes (under-
served sugarcane plantation commu-
nities). Batey residents include Haitian
permanent residents, seasonal migrant
workers, and indigent Dominicans (4).
The province is served by one urban hos-
pital, one rural hospital, and a network of
rural clinics administered by the Ministry
of Health; a social security hospital; a
large private hospital (17); and 18 other
facilities.7 More than 95% of deliveries in
the province, as throughout the DR,
occur in hospitals (18).

The Columbia University International
Family AIDS Program (CU-IFAP) has
supported HIV/AIDS care, education
and training, and programs to improve
services for persons living with HIV in-
fection in LR since 1999 (19). CU-IFAP
collaborates with the Fundación MIR’s
Casa de Paz project (20), a local charity,
and Complejo Micaeliano, a religious
organization that provides social and
health services—including a government-
supported sexually transmitted disease
(STD) clinic—to CSWs, and functions as
a CSW HIV sentinel surveillance site
(21). Universidad Central del Este School
of Medicine, which is affiliated with two
LR hospitals, is an academic partner. 

Study sites and phases

This report analyzes data from all four
phases of this multicenter study. The
pilot phase (phase 1) was conducted from
2 August to 31 December 2002 at an ob-
stetrical clinic primarily serving HIV-
infected women (specialized HIV clinic),
the social security hospital, and two other
small private clinics. An expanded pilot
phase (phase 2) adding the province’s re-
maining main obstetric facilities was con-
ducted from 1 January to 30 September
2003. Phase 2 included a 105-bed urban
public hospital, a 20-bed rural public hos-
pital, the 175-bed social security hospital,
and a 72-bed private hospital.

This collaboration involved a public–
private obstetrical network that in 2000

was estimated to deliver over 95% of the
province’s newborns. Once collection
rates were greater than 80%, a full-study
phase (phase 3) was conducted at all
sites (from 1 October 2003 to 31 Decem-
ber 2004). Study data indicated that in
the first three phases 50.0% of HIV-
infected parturients were delivered at
the urban public hospital and 35.9%
were delivered at the specialized HIV
clinic. The latter institution ceased oper-
ations in 2005, and all HIV-infected pa-
tients were referred to the urban public
hospital. Therefore, the final study phase
(phase 4), conducted from 1 January
2005 to 30 September 2006, was limited
to the public urban hospital. This phase
(quality-of-services monitoring) was in-
tended to assess adherence to national
guidelines recommending caesarean de-
livery for pMTCT. Throughout all study
phases, national policies based on Min-
istry of Health guidelines dictated that
outpatient and hospital-based voluntary
HIV counseling and testing programs be
available at all sites, as described below.
The only protocol changes introduced
during the study were the addition of
study sites and, in 2005, the restriction of
the study to one site. No other changes
were made to data abstraction or analy-
sis methods in the 50-month study.

Policies for prevention of mother-
to-child HIV transmission

In 2001, the Ministry of Health intro-
duced a national pMTCT program pro-
moting antenatal voluntary counseling
and testing, single-dose nevirapine treat-
ment for HIV-infected parturients and
their newborns, elective caesarean de-
livery, and the use of formula as a breast-
feeding alternative. LR province’s
pMTCT program was implemented in
the urban public hospital in September
2003, shortly before the full-study phase.
In January 2005, the specialized HIV
clinic ceased operations and pMTCT pa-
tients were referred to the urban public
hospital.

Collection of umbilical cord blood
specimens

Umbilical cord blood (UCB) speci-
mens from all live births were collected
in sterile, additive-free test tubes by hos-
pital or clinic personnel at deliveries in
collaborating centers from Monday
through Saturday of each week, includ-
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ing holidays (87.5% of all days), and as-
signed a unique study number. 

Collection of maternal and infant data

After completing relevant training, de-
livery room personnel abstracted demo-
graphic, clinical, and pregnancy out-
come data from delivery and newborn
records, using standard abstraction
forms. The information was recorded on
the institutions’ forms, according to each
institution’s policies, by their staff. Data
not abstracted onto the form by hospital
personnel were considered missing;
study staff did not examine records to
confirm or evaluate data abstraction. No
identifier other than the UCB specimen’s
study number was recorded on the ab-
straction form. Once the form was com-
pleted, any connection between the
study number and the parturient or in-
fant identifiers was destroyed. Study
personnel collected the UCB specimens
and abstraction forms daily, comparing
number of births to number of speci-
mens collected, but did not review the
records.

UCB tests

Laboratory staff was blinded to mater-
nal, infant, and delivery characteristics.
After their receipt, UCB specimens were
centrifuged, and serum was tested for
antibody to HIV-1 using an enzyme-
linked immunoassay (ELISA). If repeat-
edly positive, the specimens were tested
using Western blot. A confirmed posi-
tive result was interpreted as indicative
of maternal HIV infection and infant
perinatal HIV exposure (not necessarily
infection).

Serum specimens were also tested for
syphilis, using the Venereal Disease Re-
search Laboratory (VDRL) non-trepone-
mal serologic assay, and for hepatitis B
surface antigen. Specimens reactive on
VDRL testing were tested for confirma-
tion using fluorescent treponemal anti-
body absorption.

Data analysis

Study staff entered the abstracted data
in a Microsoft Excel spreadsheet and
linked the UCB specimen laboratory re-
sults through the unique study number.
Data from the Excel file were imported
and analyzed using Epi Info for Win-
dows 3.43 (Centers for Disease Control

and Prevention, Atlanta, Georgia, USA)
(22). The strength of associations was es-
timated using prevalence ratios (PRs);
95% CIs were used to assess precision of
estimated proportions and PRs. Chi-
square or Fisher’s exact two-tailed test
probabilities were used for significance
testing. Because of reliance on institu-
tions’ medical records, which were often
incomplete, there were missing data for
many parturients for some variables. Par-
turients were excluded from analysis of
any variables for which they had no data,
and the number of parturients included
was reported for each variable. Stratified
analyses were conducted to control for
confounders, and multivariate logistic
regression models were constructed to
identify factors independently associated
with HIV seropositivity (starting with
variables plausibly linkable to causation
associated with HIV infection in bivari-
ate analysis with a significance level of 
p ≤ 0.1). A backward stepwise procedure
was used to remove predictors with ad-
justed significance levels of p > 0.1. The
Wald test was used to evaluate differ-
ences among variables, and the signifi-
cance of the model’s likelihood-ratio chi-
square test was determined (22, 23). 

Human ethics committee approval

This study was approved by the Co-
lumbia University Institutional Review
Board at Harlem Hospital Center; the
Committee for Internal Review for Proto-
cols and Investigations, Santo Domingo,
DR; and the DR Ministry of Health’s
Bioethics Committee. 

RESULTS

Collection of UCB specimens

During the 29 months from 2 August
2002 through 31 December 2004 (study
phases 1–3), 8 258 infants were born on
study days at the seven centers, and 
5 370 UCB specimens were obtained
(Table 1). During the subsequent quality-
of-services monitoring phase, from 1 Jan-
uary 2005 through 30 September 2006, 
4 670 additional UCB specimens were
obtained (n = 10 040). UCB HIV-1 sample
collection rates were 68.0% (pilot phase),
35.7% (pilot expansion phase), 96.4%
(full-study phase), and 69.9% (quality-
monitoring phase). For births where UCB
specimens were not collected, no parturi-
ent data were abstracted or available.

For all study phases combined, the
proportion of births with UCB specimen
collection varied by center (Table 2); for
the full-study phase alone, the propor-
tion of births with specimen collection
was higher, but still varied across cen-
ters. Centers with smaller total numbers
of deliveries and lower HIV prevalence
tended to contribute lower numbers of
specimens.

Maternal population characteristics

Maternal age at delivery ranged from
12 to 52 years (median = 23 years; mean =
23.6 years). Most women of known ori-
gin were Dominican (7 718, or 78.1%) or
Haitian (2 163, or 21.9%). The majority of
deliveries took place at the urban public
hospital (75.6%) or the social security
hospital (11.7%) (Table 2). The quality-
of-services monitoring phase was con-
fined to the urban public hospital. Ante-
natal care was reported for 9 479 out of 
9 748 (97.2%) newborns. The overall pro-
portion of births delivered by caesarean
was 1 972 out of 9 945 (19.6%), and 8 692
out of 9 733 newborns (89.3%) had un-
dergone a previous HIV serologic test.

HIV prevalence

Overall HIV prevalence was 2.6% (263
out of 10 040) (95% CI = 2.3%–3.0%);
during the 15-month full-study phase,
prevalence was also 2.6% (95% CI = 2.1%–
3.1%) (Table 1). Seroprevalence varied
by center, from 0.0% in a small private
center to 69.1% in the specialized HIV
clinic. Although the specialized clinic
had the highest HIV prevalence, most
HIV-infected women delivered in the
urban public hospital. Most HIV-
infected parturients were Dominican
and lived in urban areas (68.9 and 64.0%
respectively); however, Haitian and non-
urban residents were more likely than
Dominican and urban residents to be in-
fected (3.7% vs. 2.3%, and 3.4% vs. 2.3%,
respectively) (Table 3). Women with 
HIV infection were between 15 and 41
years old, and women aged less than 21
years had lower HIV prevalence than
other age groups combined (Table 3).
Seroprevalence varied significantly by
age group (2.0% in women less than 21
years old, 2.8% in 21–25 year olds, 3.1%
in 26–30 year olds, and 2.8% in those
over 30 years old). When age group was
stratified by nationality, HIV prevalence
was higher among Haitians than among
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Dominicans aged less than 21 years
(2.9% vs. 1.7%; p = 0.037) and 21–25 years
(5.2% vs. 2.3%; p < 0.001), but did not
differ significantly by origin in women
more than 25 years old (data not shown).

HIV prevalence was higher among
women who had past pregnancies and
abortions versus those who did not
(Table 3), and in those with CSW docu-
mentation in their records (only 0.4% of

study participants). HIV infection was
associated with tuberculosis (current or
past), blood transfusions, and a history
of STDs. HIV prevalence varied by
VDRL reactivity, but this difference was
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TABLE 1. Number and proportion of births in which an umbilical cord blood (UCB) specimen was collected, proportion collected during study days,
and number and proportion of HIV-positive specimens, by phase of study on HIV prevalence and pMTCTa program implementation, La Romana,
Dominican Republic, 2002–2006 

% UCB
Total No. (%) of samples No. of
No. of deliveries collected HIV-positive HIV

deliveries with UCB on study UCB seroprevalence
Study phase (duration) (live births)b samplec daysd Centere samples (95% CIf)

1. Pilot phase 142 83 68.0 1, 3, 4 12 14.5% 
(2 August–31 December 2002) (58.4) (7.7–23.9%)

2. Pilot expansion phase 2 729 835 35.7 1–7 30 3.6% 
(1 January–30 September 2003) (30.6) (2.5–5.2%)

3. Full-study phase 5 387 4 452 96.4 1–7 114 2.6% 
(1 October 2003–31 December 2004) (82.6) (2.1–3.1%)

Subtotal 8 258 5 370 75.8 1–7 156 2.9% 
(65.0) (2.5–3.4%)

4. pMTCT program monitoring phase 7 797 4 670 69.9 5 107 2.3% 
(1 January 2005–30 September 2006) (59.9) (1.9–2.8%)

Total 16 055 10 040 72.9 1–7 263 2.6% 
(62.5) (2.3–3.0%)

a pMTCT = prevention of mother-to-child transmission.
b Total number of births in participating center(s) during study phase (including Sundays).
c Number and proportion of births in which a UCB sample was collected (number of UCB specimens collected/total number of births in participating center(s) during study phase (including Sun-

days) x 100). 
d Proportion of births in which a UCB sample was collected during study days (i.e., Monday through Saturday, including holidays, or 85.7% of days) (number of UCB specimens collected/total

number of births in participating center(s) during study phase (including Sundays) x 100/0.857). 
e Participating obstetric center: 1, specialized HIV clinic; 2, private clinic 1; 3, private clinic 2; 4, social security hospital; 5, public hospital (urban); 6, private hospital; 7, public hospital (rural).
f 95% confidence interval.

TABLE 2. Total number of deliveries, proportion with umbilical cord blood (UCB) specimen collection (for all study
phases, and 15-month full-study phase), and HIV seroprevalence, by center where delivery occurred, HIV prevalence/
pMTCTa program implementation study. La Romana, Dominican Republic, August 2002–September 2006

Total No. (%) of No. of deliveries
No. of of deliveries in full-study Number (%) of

deliveries with UCB phase (% with HIV infectionse

Center (live births)b samplec UCB sample)d [95% CIf]

1. Specialized HIV clinic 85 81 (95.3) 41 (97.6) 56 (69.1)
[57.9–78.9]

2. Private clinic 1 257 57 (22.2) 28 (21.1) 1 (1.8)
[0–9.4]

3. Private clinic 2 107 47 (43.9) 46 (43.5) 0
[0–6.3]

4. Social security hospital 1 612 1 106 (68.6) 932 (78.6) 13 (1.2)
[0.7–2.1]

5. Public hospital, urban 10 452 7 753 (74.2) 3 426 (87.6) 180 (2.3)
[2.0–2.7]

6. Private hospital 614 483 (78.7) 523 (83.0) 3 (0.6)
[0.2–2.0]

7. Public hospital, rural 692 513 (74.1) 293 (67.5) 10 (1.9)
[1.0–3.7]

Total 13 819 10 040 (72.7) 5 389 (82.6) 263 (2.6)
[2.3–3.0]

a pMTCT = prevention of mother-to-child transmission.
b Total number of deliveries for all study phases combined (including Sundays).
c Number of deliveries (and proportion of total deliveries) with collection of UCB sample for all study phases combined (including Sundays).
d Number of deliveries during the full-study phase (including Sundays), and proportion of those with UCB sample collection. Proportions of deliveries

during study days (i.e., excluding Sundays) with UCB sample collection, by center, are as follows: Center 1, 97.6%; Center 2, 24.5%; Center 3,
50.0%; Center 4, 91.7%; Center 5, 98.8%; Center 6, 96.9%; Center 7, 78.8%.

e Number and proportion of UCB samples collected from participating center(s) that tested positive for the HIV antibody.
f 95% confidence interval.



not significant. Drug use was not signifi-
cantly associated with HIV infection,
and HIV prevalence in the urban public
hospital varied by year between 2.1 and
2.5% (p = 0.7); the increase in the number
of HIV-infected women after the special-
ized HIV clinic discontinued its services
in 2005 was offset by a marked increase
in total number of deliveries and UCB

collections at the urban public hospital
(data not shown).

Pregnancy, delivery, and birth
outcome characteristics

Virtually all parturients reported ante-
natal care, which did not vary by HIV
status. In general, seropositive parturi-

ents were not more likely to develop
pregnancy-related complications. How-
ever, hypertensive complications and
delivery of a low-birth-weight infant
were associated with HIV maternal
seropositivity (Table 3); 32 out of 263 in-
fants born to seropositive parturients
(12.2%) weighed less than 2 500 g (vs.
6.6% of those born to seronegatives).

Caesarean delivery for pMTCT

For all study phases combined, com-
pared to seronegative women, HIV-
seropositive women more often had cae-
sarean delivery, although the majority
(57.5%) delivered vaginally (Table 3).
Fifty-three out of 110 (48.2%) of the cae-
sarian deliveries for pMTCT occurred 
in the specialized HIV clinic. In 2003–
2004, only 12 out of 78 (15.4%) deliveries
in seropositive women in the urban
public hospital were by caesarian, less
than in seronegatives (581 out of 3 260,
or 17.8%), despite national pMTCT
guidelines. The proportion of women
with HIV infection delivered by cae-
sarean rose to 34.8% in 2005, and to 50%
in 2006 (p = 0.001), when seropositive
women were significantly more likely
than seronegatives to deliver by cae-
sarean (39 out of 99, or 39.4%, vs. 791 out
of 4 235, or 18.7%; p < 0.001).

Seropositive Haitians were less likely to
deliver by caesarean (33.8%) than sero-
positive Dominicans (46.6%; p = 0.054).
However, the caesarean delivery rate was
so low among uninfected Haitians (11.2%
vs. 21.1% in Dominicans; p < 0.001) that
the increase in caesareans associated with
HIV in Haitians (over 3.0-fold; p < 0.001)
was higher than among Dominicans (2.2-
fold; p < 0.001). Both the proportion of
HIV-infected parturients who delivered
by caesarean and the proportion of
Haitians varied by site (28.8%–100% and
0–57.9%, respectively) (data not shown).

Multivariate analysis of maternal
factors associated with HIV infection

Haitian origin was not associated with
VDRL reactivity, documentation as a
CSW, or past abortion. When controlled
for these factors, the strength of the asso-
ciation between Haitian origin and HIV
infection was unchanged. When con-
trolled for prior pregnancies, it de-
creased slightly. When documentation of
commercial sex work, origin, past preg-
nancies, and non-urban residence were
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TABLE 3. Maternal population, pregnancy, delivery, and birth outcome characteristics associated
with HIV infection among parturients (n = 10 040), La Romana, Dominican Republic, August 2002–
September 2006a

No. of HIV-
infected/total Total No. of

No. of parturients parturients PRc

Variable per variable (%) per categoryb (95% CId) P-value

Maternal population characteristics
Origin

Haiti 80/2 163 (3.7) 1.6
Dominican Republic, other (Re) 177/7 718 (2.3) 9 881 (1.2–2.1) < 0.001

Age at delivery
≥ 21 years 193/6 670 (2.9) 1.5
< 21 years (R) 65/3 269 (2.0) 9 939 (1.1–1.9) 0.008

> 1 past pregnancy
Yes 211/7 052 (3.0) 1.7
No (R) 52/2 988 (1.7) 10 040 (1.3–2.3) < 0.001

Past abortion
Yes 73/1 708 (4.3) 1.9
No (R) 190/8 332 (2.3) 10 040 (1.4–2.4) < 0.001

Commercial sex workerf

Yes 6/33 (18.2) 6.7
No (R) 234/8 528 (2.7) 8 561 (3.2–13.9) < 0.001g

Non-urban (i.e., rural, batey,h

or peri-urban resident)
Yes 91/2 708 (3.4) 1.5
No (urban) (R) 162/7 039 (2.3) 9 747 (1.1–1.9) 0.003

Reactive VDRLi

Yes 3/36 (8.3) 3.2
No (R) 95/3 600 (2.6) 3 636 (1.0–9.5) 0.07g

Transfusion
Yes 11/117 (9.4) 3.5
No (R) 230/8 636 (2.7) 8 753 (2.0–6.3) < 0.001g

Tuberculosis (current or past)
Yes 4/50 (8.0) 2.9
No (R) 238/8 644 (2.8) 8 694 (1.1–7.5) 0.09 g

Pregnancy, delivery, and birth outcome 
characteristics

Pregnancy-related hypertension
Yes 7/52 (13.5) 5.1
No (R) 245/9 203 (2.7) 9 255 (2.5–10.2) < 0.001g

Caesarean delivery
Yes 110/1 972 (5.6) 3.0
No (vaginal) (R) 149/7 973 (1.9) 9 945 (2.3–3.8) < 0.001

Birth weight
< 2 500 g 32/ 680 (4.7) 1.9
≥ 2 500 g (R) 231/9 359 (2.5) 10 039 (1.3–2.7) <0.001

a The variables for pregnancy, delivery, and birth outcome, and current or past tuberculosis, are more likely to be effects of, or
to have followed, HIV infection than to have preceded HIV infection or to have any risk implications.

b Categories may not sum to 10 040 due to missing data; number of parturients includes only those with data for the respec-
tive variable.

c Prevalence ratio.
d 95% confidence interval.
e Reference value.
f Documentation of commercial sex work in antenatal or delivery record.
g Fisher’s exact two-tailed test.
h Underserved sugarcane plantation community.
i Venereal Disease Research Laboratory test (non-treponemal).



analyzed with logistic regression, the
model with best fit showed that all vari-
ables except non-urban residence were
significantly and independently associ-
ated with HIV infection (Table 4). Hav-
ing a non-urban residence was associ-
ated with HIV infection if origin was not
in the model, suggesting that most of the
risk associated with non-urban residence
was due to the higher likelihood of
Haitians living in non-urban areas ver-
sus Dominicans (61.6 vs. 27.8% respec-
tively; p < 0.001).

DISCUSSION

HIV prevalence was 2.6% in parturi-
ents delivering at seven centers during
the 15-month full-study phase during
2003–2004. This was more than three
times the DR’s estimated adult HIV
prevalence in the Demographic Health
Survey (DHS) for 2007 (0.8%–1.0%) (24),
and almost 50% higher than HIV prev-
alence in gravidas in Santo Domingo 
in 2003 (13). The observed prevalence
among LR Haitians (3.7%) was slightly
higher than antenatal HIV prevalence in
Haiti (3.1%) in 2004 (12). However, it
should be noted that 1) the HIV preva-
lence observed in this study was similar
to that reported in a DR multicenter an-
tenatal clinic HIV prevalence study con-
ducted in 2000–2001 (2.5%), in which
prevalence by site varied from 0.3% to
4.9% (25); 2) HIV prevalence in the east-
ern region of the DR according to the
DHS (1.2%) was 50% higher than na-

tional prevalence; and 3) HIV preva-
lence estimates from population-based
studies tend to be lower than those from
antenatal clinic surveys (24, 26). The
prevalence observed in this study,
though high, is also well within the
range of 2004 DR antenatal sentinel sur-
veillance estimates (3).

Though HIV prevalence in LR Haitian
parturients was higher than mean ante-
natal clinic HIV prevalence in Haiti and
LR Dominican parturients, most HIV-
infected women were urban Dominicans,
suggesting that the rural-predominant
pattern of the DR HIV/AIDS epidemic,
observed since the mid-1980s, may no
longer characterize the LR epidemic. Al-
though the precision of the estimate for
all phases of the 2002–2006 study com-
bined is slightly higher than the estimate
for the 15-month full-study phase, both
estimates are identical (2.6%); the wider
95% CI for the single-phase estimate is
entirely due to the smaller number of
parturients participating in the full-study
phase. HIV prevalence in the urban pub-
lic hospital did not change significantly
over the 50 months of the study.

The fact that more than 60% of in-
fected Haitians participating in the study
lived in rural areas indicates an urgent
need for specific focus of HIV prevention
efforts in bateyes—a long-standing unad-
dressed need (4). The finding that HIV
rates among LR Haitians are higher than
the median antenatal HIV prevalence in
Haiti may indicate that they are not ben-
efiting from HIV prevention strategies in

Haiti or the DR. Discrimination and
health care disparities affecting Haitian
migrants are historical, tenacious prob-
lems in the DR. These factors provide a
compelling argument for attention to the
transnational dynamics of Hispaniola’s
HIV epidemic, and for improved ser-
vices in the east. The findings of this
study contrast with prevalence in Santo
Domingo gravidas aged 15–24 years,
which declined from 3% (1995) to less
than 1% (2003) (1); this decline coincided
with the implementation of government
prevention programs, including pMTCT
programs, in the year 2000, which were
not expanded to LR province until years
later.

The highest prevalence of HIV was
found in parturients with documentation
of commercial sex work in their records,
but prevalence was also high in non-
primigravidas, consistent with risk asso-
ciated with sexual activity. HIV was also
more prevalent in women with a history
of tuberculosis, which is not surprising
given the relationship between HIV and
tuberculosis and the fact that tuberculo-
sis incidence in the DR is among the
highest in Latin America and the Carib-
bean (27). The association between HIV
and blood transfusion might be due to
HIV-associated anemia, which is often
severe enough to require transfusion.
However, lack of a provincial blood
bank, and frequent use of paid donors,
which is common in the Caribbean (28),
suggests possible transfusion-related
HIV infection. No evidence of an impor-
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TABLE 4. Multivariate logistic regression analysis of characteristics associated
with HIV infection in childbearing women (n = 8 388a), La Romana, Dominican Re-
public, August 2002–September 2006b

Variable Odds ratio 95% CIc P-value

Commercial sex workerd 8.0 3.2–19.7 < 0.0001
Haitiane 1.6 1.2–2.2 0.0011
> 1 past pregnancy 1.7 1.2–2.4 0.0011
Urbanf 0.8 0.6–1.0 0.0849
Constant NAg NA < 0.0001

a Multivariate analysis was restricted to the 8 388 parturients who provided data for the five original model
variables: documentation of commercial sex work; >1 past pregnancy; maternal age ≥21; Haitian national
origin; urban vs. batey (underserved sugarcane plantation community), rural, or peri-urban residence.

b Final –2*log-likelihood = 2087.6; Wald test statistic = 57.9 (p = < 0.001); likelihood ratio test statistic: 41.7
(p < 0.001).

c Confidence interval.
d Documentation of commercial sex work in antenatal or delivery record.
e Haitian origin. 
f Resident of urban area (vs. batey, rural area, or peri-urban area).
g NA = not applicable.



tant role for drug use was found, but un-
derreporting is likely.

Hypertensive complications were more
frequent in HIV-infected parturients. Al-
though prior studies have suggested that
women with untreated HIV infection
may be at lower risk of pregnancy-
related hypertension, conflicting find-
ings have emerged (29, 30). Preeclampsia
among HIV-infected women was asso-
ciated with highly active antiretroviral
therapy duration (31). However, the un-
availability of antiretrovirals in LR be-
fore mid-2004 makes it doubtful that
antiretrovirals explain the association.
The observation that multivitamins re-
duce preeclampsia among HIV-infected
women suggests that vitamin deficiency
may be an explanation (32). The associa-
tion between maternal HIV and low birth
weight has been previously reported (33).

Limitations

This study has several limitations. For
example, no phase of the study included
100% of LR deliveries. Although the pro-
portion of births captured during the full-
study phase exceeded 95%, the design of
the study systematically excluded Sun-
day births (more than 14% of total births).
The possibility that women with HIV
infection were purposely scheduled for
weekday appointments because certain
procedures (e.g., elective caesareans)
were performed mainly Monday through
Friday may have increased HIV preva-
lence during weekdays, and decreased it
on Sundays, inflating the study’s HIV
prevalence estimate. The very low rate of
caesarean delivery in women with HIV
infection suggests that this was not a fac-
tor, but it remains possible.

In addition, both enrollment and sero-
prevalence varied by center. During the
full-study phase, the proportion of births
captured among centers with large num-
bers of deliveries was high. Low enroll-
ment rates in centers with small num-
bers of deliveries may be unlikely to
affect seroprevalence overall, but the
concern is somewhat higher with regard
to the rural hospital. Variation in enroll-
ment by center is a major limitation of
the study and a source of potential bias.

Another limitation was the reliance on
data abstracted from medical records,
which reduced the reliability of several
variables. The low number of women

who reported being CSWs in a province
with a large CSW population suggests un-
derreporting; although sex work is legal,
it is highly unlikely that antenatal records
would be reliable in reporting it, or that
women would report it to delivery staff as
readily as in a confidential survey (16).
The fact that STD history data were not re-
ported in almost 900 births reduces the
precision of estimates of association be-
tween STDs and HIV. Lack of information
on births in which UCB specimens were
not collected prevents characterization of
those mother–infant dyads, though their
number was small.

In addition, although data from this
study are useful in estimating HIV
prevalence in childbearing women, like
all HIV prevalence estimates from ante-
natal and childbearing populations, its
representativeness relative to the general
adult population is likely to be limited at
best (26). In this study, the population
with higher fertility also has a higher
HIV prevalence, making it even less ap-
propriate to generalize these findings to
the general population. Therefore, the
prevalence estimate from this study
clearly can be used appropriately only
for the purpose for which it was de-
signed: to estimate HIV prevalence in
childbearing women, and prevalence of
exposure to HIV by MTCT among in-
fants in LR province.

Other limitations of the study are re-
lated to data collection. Because data
were collected without patient identi-
fiers, there was no way to confirm their
accuracy, which could have been affected
by several factors. For example, staff may
have felt compelled to exaggerate com-
pliance with testing guidelines, or report
past testing without documentation. In
addition, some women may have deliv-
ered more than once during 2002–2006,
and prevalence among those women
may have differed from those who did
not (it should be noted, however, that
HIV prevalence for the 2002–2006 15-
month full-study phase did not differ
from estimated prevalence for all phases
combined). Finally, there may have been
a tendency to report Dominican women
with darker complexions as “Haitian”; if
HIV risk differed by origin, this bias
would have tended to reduce the risk as-
sociated with Haitian status.

Despite these caveats, this study’s
strengths include its size (by far the largest

of all HIV prevalence studies performed
in Caribbean women), which increased 
its power, and the precision of its esti-
mates; its high enrollment rate; its venue,
in which more than 95% of women deliver
in hospitals (18); and its inclusion of
health care sites representing a wide spec-
trum of provincial health services.

Conclusions

In the past two years, Hispaniola has
made strides in addressing the HIV/
AIDS epidemic. However, the DR’s east-
ern region was one of the last to integrate
pMTCT in the public sector; despite prog-
ress, ongoing challenges include failure
to consistently use caesarean delivery for
pMTCT, which can decrease MTCT by
up to 85% (34). In 2004, national pMTCT
staff has concluded that some centers
had refused caesarean deliveries to sero-
positive women due to concerns about
occupational risk (35) and, as observed
in the study, caesarean delivery in-
creased among seropositive women in
the following years. HIV risk in child-
bearing Haitians living in LR province
appears higher than among those living
in their own, higher-prevalence country,
suggesting that LR Haitians’ risk may re-
late not only to Haiti’s prevalence but
also to risks—restricted access to preven-
tion, or other factors—in the DR (4).

In part as a result of this study, recent
measures instituted in LR include confi-
dential voluntary counseling and rapid
testing by Kreyol (Haitian Creole) speakers
in bateyes, and in public emergency, ante-
natal, delivery, and postpartum health
service units. In addition, comprehensive
HIV care and treatment programs (includ-
ing economic support) targeting under-
served HIV-infected Haitians have been
implemented in the eastern region of the
DR, increasing the overall proportion of
Haitian parturients in the DR who receive
pMTCT services.
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Objetivos. Fortalecer el programa de prevención de la transmisión de la infección
por el VIH madre-hijo (PPTIMH) en la provincia de La Romana (LR), mediante la es-
timación de la prevalencia y la identificación de las características asociadas con esta
infección en las mujeres parturientas.
Métodos. Se tomaron muestras de sangre del cordón umbilical en siete puntos de
atención obstétrica, que concentran más de 95% de los partos de LR, durante las
cuatro fases de estudio (piloto, piloto extendido, estudio completo y monitoreo del
PPTIMH) entre el 2 de agosto de 2002 y el 30 de septiembre de 2006. Los resultados
se enlazaron con los datos extraídos de los registros de parto.
Resultados. La seroprevalencia al VIH fue de 2,6% (263/10 040 general; 114/4 452
en la fase de estudio completo; intervalo de confianza de 95%: 2,1% a 3,1%). La ma-
yoría de las parturientas infectadas eran dominicanas (68,9%) y de zonas urbanas
(64,0%). No obstante, la prevalencia fue mayor en las haitianas (3,7%) que en las do-
minicanas (2,3%; P < 0,001) —especialmente en las de 21 a 25 años (5,2% frente a 2,3%;
P < 0,001)— y de bateyes y zonas rurales y periurbanas con respecto a las de zonas ur-
banas (3,4% frente a 2,3%; P = 0,003). La prevalencia de VIH se asoció con actividad
sexual profesional (aunque solamente 0,4% manifestó realizarlo) y embarazos pre-
vios. Según el análisis de regresión logística, ser profesional del sexo, haitiana y haber
tenido algún embarazo previo se asociaron independientemente con la infección por
el VIH. Los partos por cesárea fueron más frecuentes en las seropositivas al VIH, y au-
mentaron en el último año del estudio; no obstante, la mayoría de los partos de las
mujeres seropositivas fueron vaginales (57,5%).
Conclusiones. La prevalencia de la infección por el VIH en las parturientas de LR
fue mayor que la estimada para la República Dominicana (0,8–1,0%) y, en contraste
con estudios anteriores, afectó principalmente a las residentes en zonas urbanas. La
prevalencia de esta infección en las parturientas haitianas de LR fue mayor que en las
dominicanas y las que asistieron a clínicas prenatales en Haití (3,1%). Se necesitan in-
tervenciones y PPTIMH dirigidos y consistentes.

Infecciones por VIH; transmisión vertical de enfermedad infecciosa; República
Dominicana.

RESUMEN

Infección por el VIH 
en parturientas y prevención
de la transmisión madre-hijo

en La Romana, República
Dominicana, 2002–2006

Palabras clave

Guidelines for the Implementation of Reliable and
Efficient Diagnostic HIV Testing 

Testing and counseling for human immunodeficiency viurs (HIV) is now
recognized as a priority in national HIV programs because it is the gateway
to HIV/AIDS prevention, care, treatment, and support interventions.
These guidelines describe a process for implementing government
approved, same-visit HIV testing in the Region of the Americas.

These guidelines aim to help countries to expand testing and counseling
services by taking advantage of opportunities presented during encounters
between health care providers and the public. They describe the actions
that need to be taken to deliver HIV testing in VCT settings (client-
initiated testing) and in clinical settings (provider-initiated testing). This
document emphasizes approaches that are most likely to have a broad
public health impact while focusing on the implementation of reliable
and cost-efficient HIV testing in existing health care settings.
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