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Objectives: To describe experiences, and identify factors associated
with nonadherence to a single-dose nevirapine (SD-NVP) regimen

for the prevention of mother-to-child transmission (PMTCT) of HIV

in Rwanda.

Methods: In April to May 2006, using a case-control design at 12

PMTCT sites, we interviewed HIV-infected women who did not adhere

(n = 111) and who adhered (n = 125) to the PMTCT prophylaxis

regimen. Nonadherence was defined as mother and/or infant not

ingesting SD-NVP at the recommended time or not at all and

adherence as mother–infant pairs who ingested it as recommended.

Results: Only 61% of nonadherent women had received SD-NVP

during pregnancy or delivery. Among nonadherent women who

received SD-NVP, 80% ingested it at the recommended time,

representing 49% of all nonadherent women. Only 7% of their

newborns ingested SD-NVP. Multivariate logistic regression showed

that unmarried women, less educated women, women who made 2

or less antenatal care visits, and those offered HIV testing after their

first antenatal care visit were more likely to be nonadherent to

PMTCT prophylaxis. Not disclosing one’s HIV status to someone

aside from a partner was also associated with nonadherence in

mother–infant pairs.

Conclusions: Sociodemographic factors, health services delivery

factors, and a lack of communication and social support contributed

to nonadherence to PMTCT prophylaxis in Rwanda.

Key Words: Africa, ARV, HIV, prevention of mother-to-child

transmission, prophylaxis

(J Acquir Immune Defic Syndr 2009;50:223–230)

INTRODUCTION
The demonstration that short and inexpensive antire-

troviral (ARV) regimens such as single-dose nevirapine (SD-
NVP) administrated prophylactically to both mothers and
newborns significantly reduces mother-to-child transmission
of HIV was a milestone in the HIV prevention field and offered
hope for resource-poor countries struggling to combat
HIV/AIDS.1,2 Since 2000, many resource-poor countries have
scaled up prevention of mother-to-child transmission of HIV
(PMTCT) programs.3–7 However, ensuring ARV prophylaxis
uptake by mother and child, facility deliveries, follow-up of
HIV-exposed infants, and enrollment of women in HIV care
and treatment services remain challenging.3,8–12 A number of
studies have assessed determinants of acceptance of HIV
testing in antenatal care (ANC) settings,13–21 and others have
explored factors associated to adherence to PMTCT ARV
prophylaxis protocols.21–25 As these assessments were con-
ducted as part of clinical trials or pilot programs, or were
limited to a small number of purposively selected PMTCT
sites, further information is needed to understand barriers to
successful implementation of national PMTCT programs.

In Rwanda, the national PMTCT program was launched
in 1999–2000 at 3 pilot sites.26 Services have since scaled up
rapidly with 285 public sector PMTCT sites operating at the
end of 2007.7 National guidelines recommend that HIV testing
and counseling be offered at the first ANC visit and that
PMTCT counselors encourage partner testing. Pretest coun-
seling is generally done in groups, whereas all women receive
individual posttest counseling. Rapid tests are used at all sites.
HIV-infected women are strongly encouraged to deliver in
a health facility and to take ARV prophylaxis, which until late
2006 consisted of SD-NVP for women and infants. Women
were provided with SD-NVP when they presented for ANC
from the third trimester of pregnancy onward and were
informed to take it at the onset of labor. SD-NVP for infants
was available only at the facility at the time of or after delivery,
and thus women who delivered at home were told to bring their
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newborns to the facility within 72 hours of birth. Routine
monitoring data for 2005 showed that of the approximately
200,000 women receiving ANC, 96% were counseled about
HIV testing and 90% underwent testing.27 However, nation-
ally, only 47% of HIV-infected women identified in PMTCT
had facility deliveries, and only 54% were documented to have
taken the drug. Similarly, only 58% of the children born to
HIV-infected women were reported to have ingested SD-
NVP.27 As more complex PMTCT regimens for mothers and
newborns alike are currently being rolled out and are expected
to be accompanied by many on-the-ground challenges, it is
important to highlight lessons learned with regard to access,
uptake, and ultimately adherence to the complete PMTCT
package. To this end, we describe experiences, and identify fac-
tors associated with nonadherence to a SD-NVP regimen among
HIV-positive women receiving ANC services in Rwanda.

METHODS
In April to May 2006, we conducted a case-control study

in which HIV-infected women who did not adhere to the
PMTCT ARV prohylaxis protocol were considered cases and
those who adhered were considered controls. Nonadherence
was defined as mother and/or baby not ingesting SD-NVP at
all or not at the recommended time. Adherence was defined as
mother–infant pairs who ingested SD-NVP at the recom-
mended time.

Study Sites
The study was conducted in 12 public sector health

facilities providing PMTCT services. Using 2005 aggregate
PMTCT data collected by the Ministry of Health,27 we first
selected all PMTCT sites which had been offering PMTCT
services since January 1, 2005 or earlier, and were expected to
have sufficient numbers of HIV-infected women to meet site
sampling requirements of 10 cases and 10 controls, resulting
in a site sampling frame of 79 sites. We then randomly selected
4 sites per region (ie, Kigali or capital region, northeast and
southwest) stratifying by level of development (ie, urban vs.
rural) and performance (ie, higher vs. lower performance)
within each region. ‘‘Higher’’ or ‘‘lower’’ performing sites
were defined according to the available routine PMTCT
indicator collected by the program, ‘‘. or #80% of women
delivering at health facility ingested SD-NVP.’’

Study Participants
We aimed to recruit a total of 120 HIV-infected women

who did not adhere to the PMTCTARV prophylaxis protocol
(cases) and 120 who adhered to it (controls). Preexisting
patient registers available in the PMTCT clinics were used to
identify potential cases and controls who were 18 years or
older and had either an estimated or confirmed date of delivery
in the 12 months preceding data collection. The names of the
first 10 nonadherent and 10 adherent women were provided to
site staff, otherwise unaffiliated with the study, who contacted
women at their homes. When the information in the registers
was not adequate to trace women, the assistance of the local
association of people living with HIV/AIDS was enlisted.
Adherence status was ultimately confirmed during the inter-
views by women’s self-report. If a selected woman could not

be located (n = 28 for cases and n = 2 for controls), the next
woman in the same adherence subcategory was selected from
the patient registers. None of the women invited to participate
refused to be interviewed. Participating women received 1000
Rwandan Franc (approximately US $1.8) to cover trans-
portation costs to the health facility.

Data Collection, Management, and Analysis
Trained interviewers completed closed-ended interviews

with HIV-infected women using a pretested questionnaire
translated in Kinyarwanda. Issues covered by the questionnaire
included sociodemographic characteristics, experiences with
ANC services, HIV testing and delivery, and ARV pro-
phylaxis. Data were double entered into an Access database,
and analysis was done using SPSS Version 14.0. Bivariate
analysis, x2 test, Student t test, and Mann–Whitney U test were
used as appropriate to test for differences in sociodemographic
factors, ANC, delivery, and prophylaxis uptake experiences
between nonadherent and adherent women. For multivariate
analysis, we considered receipt of SD-NVP and delivery in
a health facility as intermediate variables in the pathway to
both maternal and infant adherence and thus did not treat these
variables as potential determinants of adherence. Rather,
logistic regression models were fit for each of the following
dependent variable: receipt of SD-NVP (model 1); delivery in
a health facility (model 2); adherence among mother–infant
pairs (model 3); adherence among women alone (model 4);
and adherence among infants alone (model 5). Variables
significant at the 0.10 level in bivariate analyses were entered
in each multivariate model, which also controlled for
respondent’s age and study site, after testing for colinearity
and for interaction terms. Model fit was assessed with the
likelihood ratio test using a stepwise backwards procedure.

Ethical Considerations
The study protocol was approved by the Research

Committee of the Commission Nationale de Lutte contre le
SIDA (CNLS) and by the Institutional Review Boards at
Columbia University and the Institute of Tropical Medicine,
Antwerp, Belgium. All participants provided written informed
consent before interview.

RESULTS

Characteristics of Participants
A total of 236 HIV-infected women—111 who did not

adhere to the SD-NVP protocol and 125 who did—were
interviewed (Fig. 1). HIV-infected women interviewed
averaged 30 years of age and 3 living children (Table 1).
About three quarters of women were married or in a consensual
union at the time of data collection and were agricultural
workers, as were 69% of their partners. About half were
affiliated with Catholic and Protestant churches. Only 3% of
respondents had electricity at home and 36% had a functioning
radio. No significant differences in respondents’ age, number
of living children, marital status, occupation, religious
affiliation, and socioeconomic status were observed between
adherent and nonadherent women. Nonadherent women,
however, were less educated than adherent women (32% vs.
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17% had no schooling, P = 0.02) and were also more likely to
live in smaller households (5.1 vs. 5.7, P = 0.02).

Experiences With Antenatal Care and
HIV Testing

Nonadherent women made fewer ANC visits (2.5 vs.
3.1, P , 0.001) and were more likely to present at later
gestational ages (6.0 vs. 5.0 months, P = 0.05) than adherent
women (Table 2). Although nonadherent women were
marginally less likely to be offered HIV testing at their first
ANC visit (88% vs. 95%), most women (97%) in both groups
were encouraged to return for additional ANC. About 10% of
both groups reported feeling pressured to get tested by health
facility staff. Disclosure rates to partners were high in both
groups but tended to be lower among nonadherent women
(79% vs. 88%, P = 0.07). Disclosure rates to family, friends, or
others were significantly lower (62% vs. 82%, P , 0.001)
among women who did not adhere to the SD-NVP protocol.
Only 39% of partners of nonadherent women were tested
during the index pregnancy compared with 54% of adherent
women. Nonadherent women more often reported being
unaware of their partner’s HIV status (47% vs. 34%) and
having an HIV-uninfected partner (25% vs. 17%) than
adherent women (P = 0.004). The majority of all women
(.87%) were well aware that HIV could be transmitted from
mother-to-child during labor, delivery, and breastfeeding
regardless of their adherence status. Most women (.95%)
reported that a health worker discussed the risks of mother-
to-child-transmission when they received their HIV test results
and/or at another ANC visit. Nonadherent women, however,

were less likely to report that they trusted the ANC staff ‘‘very
much’’ compared with adherent women (84% vs. 93%,P = 0.01).

Adherence to the ARV Prophylaxis and Place
of Delivery

With regard to the type of nonadherence to PMTCT
prophylaxis, about half (47%) of nonadherent women reported
that they had ingested SD-NVP but that their infants had not
(Fig. 1). Another large group (42%), however, reported that
neither they nor their newborns ingested it. Just more than 5%
of cases women noted that only their child had taken it.
A similar proportion indicated that either they or their child
had taken it but not at the recommended time or that child
uptake was unknown.

Although all adherent women received SD-NVP from
a health worker either during their pregnancy (92%) or at
delivery (8%), just 60% of nonadherent women reported
receiving it before the expected delivery and only an additional
1% at delivery (Table 3). A number of nonadherent women did
not return to ANC and/or reportedly delivered before they
were able to obtain the ARV prophylaxis. Even among the
nonadherent women who delivered in a health facility,
however, only 39% received it, with a great variability per
site (0%–100%). Most women (94%) who received SD-NVP
during pregnancy or delivery, whether they adhered or not to
the PMTCT protocol, indicated that the health worker’s
explanation regarding drug ingestion was clear. A majority
(.75%) discussed whether or not to take it with their partners.
Discussion about PMTCT prophylaxis with family, friends, or
others was less common among nonadherent women (53%
vs.71% among adherent women, P = 0.01). About two thirds

FIGURE 1. Number of women by adherence status and types of nonadherence.
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(66%) of women reported waiting for their husband’s per-
mission before making a decision regarding ARV prophylaxis
uptake, and most women noted that their partners were sup-
portive (;85%) of their taking it. However, a larger proportion
of nonadherent women reported that their partners were not
supportive (9% vs. 1% among adherent women, P = 0.053).

Although almost all (.99%) adherent and nonadherent
women were advised to deliver in a health facility, far fewer
nonadherent than adherent women did so (28% vs. 86%, P ,
0.001). Ultimately, all adherent women (per definition)
ingested SD-NVP at the recommended time, and 80% of non-
adherent women who received SD-NVP did so, representing
49% of all nonadherent women. Nonadherent women who
received the ARV prophylaxis but did not take it said this was
because they forgot (30%) or were afraid (30%), their labor
had progressed too quickly (20%), or their husband or some-
one else was present (and presumably was unaware of their
HIV status) (20%). Among women who ingested SD-NVP, the

majority, but significantly fewer nonadherent than adherent
women, reported taking it at the onset of labor (58% vs. 70%,
P = 0.04). Women who ingested the drug at another point
before, during, or after their delivery explained that this was
because they had been instructed to do so by a health worker
(40%), their labor occurred too quickly or they had not
realized they were in labor (25%), they had not received spe-
cific instructions about when to take the ARV prophylaxis (17%),
or because they had simply forgotten to take it then (14%).

Only 7% of infants born to nonadherent women ingested
SD-NVP. Among the nonadherent women who delivered
outside a heath facility, only 15% said that they or a family
member brought the newborn to the health facility for SD-
NVP ingestion, and in most of these cases (67%), this occurred
beyond the recommended period for infant ingestion. As
reasons for the child not being brought to health facility,
nonadherent women most often indicated that they were not
aware the child was supposed to come to the health facility

TABLE 1. Sociodemographic Characteristics of Study Participants by Adherence Status

Nonadherent n = 111 Adherent n = 125

Pn % n %

Age in years, mean (SD) 29.8 (6.0) 30.7 (5.7) 0.200

No. living children

0–1 18 16.2 20 16.0 0.789

2–3 55 49.5 57 45.6

$4 38 34.2 48 38.4

Marital status

Married/consensual union 78 70.3 95 76.0 0.136

Single 17 15.3 9 7.2

Divorced/separated/widowed 16 14.4 21 16.8

Education level (yrs)

None (0) 36 32.4 21 16.8 0.022

Very low (0–3) 24 21.6 24 19.2

Primary school (4–6) 34 30.6 54 43.2

Higher (.6) 17 15.3 26 20.8

Occupation

Housewife/unemployed 12 10.9 18 14.6 0.800

Unskilled labor 12 10.9 11 8.9

Subsistence agricultural worker 82 74.5 91 74.0

Skilled labor/professional 4 3.6 3 2.4

Partner occupation

Unemployed 1 1.3 0 0.0 0.630

Unskilled labor 13 16.7 18 19.4

Subsistence agricultural worker 52 66.7 56 60.2

Skilled labor/professional 12 15.4 19 20.4

Religion

Catholic/Protestant 56 50.5 53 42.4 0.230

Evangelical churches (Pentecostal) 31 27.9 37 29.6

Adventist/Muslim 18 16.2 31 24.8

None 6 5.4 4 3.2

Number of people in household
(including respondent), mean (SD)

5.1 (1.5) 5.7 (2.4) 0.023

Socioeconomic status*

Lower 57 52.8 57 47.5 0.426

Higher 51 47.2 63 52.5

*Score combining means of lighting and ownership of functioning radio.
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(34%), were either ill, too weak, or did not have any assistance
to bring the child (30%), or did not think the child could get
HIV (27%). Only 15% of women mentioned that this was
because the health facility was too far from their home.

In multivariate analysis, socioeconomic factors seemed
to have little effect on women not receiving SD-NVP during
pregnancy (model 1) or not delivering in a health facility
(model 2) but exerted a stronger influence on nonadherence to
the ARV prophylaxis protocol (Table 4). Unmarried women,
women with no or little education, were significantly more
likely to report that they or their child did not ingest SD-NVP
at all or at the recommended time (model 3). Low education
level was similarly associated with maternal nonadherence
(model 4). Women making 2 or less ANC visits during
pregnancy (as opposed to making 3 or more visits) were more
likely to not receive SD-NVP during pregnancy, not deliver in
a health facility, and adhere as well as their child to ARV
prophylaxis (models 1–4). Women who were not offered HIV
testing at first ANC visit were significantly more likely to not
receive SD-NVP before delivery and to report that they and/or
their newborn had not adhered to the PMTCT protocol or that
they alone had not adhered (models 1, 3, and 4). Women
whose partners were not tested during their pregnancy were

less likely to receive SD-NVP and to ingest it (models 1 and 4).
Not disclosing one’s HIV status to someone other than a partner
was associated with nonadherence in mother–infant pairs and
in newborns alone (models 3 and 5). Reporting that one’s
partner was uninfected was marginally significantly associated
with mother–infant pair adherence (model 3). Maternal non-
adherence was also strongly predictive of newborn nonadherence.

DISCUSSION
In this study, we described experiences with PMTCT

services among HIV-infected women in 12 public sector
PMTCT sites in Rwanda and examined determinants of
nonadherence to a SD-NVPARV prophylaxis regimen. To our
knowledge, this is the first study to explore determinants of
adherence/nonadherence to PMTCT ARV prophylaxis in the
context of a national program.

Our data suggest several bottlenecks in adherence to the
ARV prophylaxis. First, over one third of nonadherent women
never received the ARV prophylaxis from a health worker
during their pregnancy despite all consulting for ANC at a site
that provides PMTCT services. Multivariate analysis indicates
that, among other factors, women who made 2 or less ANC

TABLE 2. ANC, HIV Testing, and PMTCT Counseling Experiences by Adherence Status

Nonadherent n = 111 Adherent n = 125

Pn % n %

ANC

No. ANC visits

1 23 20.7 10 8.0 0.008

2–3 68 59.5 76 60.8

$4 22 19.8 39 31.2

Gestational age at first ANC visit in months, median (range) 6.0 (2–9) 5.0 (1–6) 0.050

HIV testing

Timing of HIV test

First ANC visit 98 88.3 119 95.2 0.051

Other ANC visit 11 9.9 2 1.6

Tested before index pregnancy 2 1.8 4 3.2

Felt pressured to get tested 16 14.4 12 9.6 0.250

Disclosed results to husband/partner 88 79.3 110 88.0 0.070

Disclosed results to someone else 69 62.2 103 82.4 ,0.001

Was asked to bring husband/partner for testing 104 94.5 118 95.9 0.600

Husband/partner tested during pregnancy 43 38.7 68 54.4 0.016

Husband’s/partner’s HIV status

Infected 31 27.9 61 48.8 0.004

Uninfected 28 25.2 21 16.8

Not tested/unknown 52 46.8 43 34.4

PMTCT counseling

Health worker discussed MTCT risks 105 95.5 119 95.2 0.927

Knowledge regarding MTCT risks*

During pregnancy 38 34.2 46 36.8 0.170

During labor and delivery 97 87.4 112 89.6 0.280

Through breastfeeding 98 88.3 116 92.8 0.230

Don’t know/wrong answer 8 7.2 11 8.8 —

Trusted ANC staff ‘‘very much’’ 93 83.8 116 92.8 0.012

MTCT, mother-to-child transmission.
*May sum to more than 100% because of multiple responses.
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visits were less likely to receive SD-NVP before their expected
date of delivery. Second, despite universal recommendations
to deliver in a health facility where ingestion of the ARV
prophylaxis can be monitored, only 28% of nonadherent did
so. Home birth was also shown as a factor associated with
maternal nonadherence to SD-NVP among women partici-
pating in a PMTCT program in Zambia.22 Multivariate
analysis suggests that socioeconomic factors had little effect
on the ultimate place of delivery. Making 2 or fewer ANC
visits, however, was strongly associated with not delivering in
a health facility. Women who made few ANC visits had
indeed fewer opportunities for health workers to reinforce the
importance of delivering in a health facility. It might also
reflect suboptimal utilization of all formal health care services

among nonadherent women. Problematic interactions between
providers and clients were previously cited as a barrier to
adherence to the complete PMTCT protocol for some HIV-
infected women in Côte d’Ivoire.28 In our study, although
nonadherent women were somewhat less likely to report that
they highly trusted ANC staff, this factor was not significantly
associated with adherence after adjusting for confounders in
logistic regression. Third, even among women who delivered
in a health facility, ingestion of SD-NVP by mother and child
was not fully achieved. It is important to understand the
circumstances of such missed opportunities.10

Multivariate analysis suggests that in addition to
health-seeking behaviors and service delivery factors, socio-
demographic factors and social support also impacted whether

TABLE 3. Experiences With PMTCT Prophylaxis and Delivery by Adherence Status

Nonadherent n = 111 Adherent n = 125

Pn % n %

Receipt of and decision making regarding SD-NVP

Received SD-NVP from health worker during pregnancy
or delivery

68 61.3 125 100.0 ,0.001

If received drugs, timing of receipt

Upon receipt of HIV results 39 57.4 55 44.0 0.070

At another ANC visit/when husband was tested 28 41.2 60 48.0

At/during delivery 1 1.5 10 8.0

Among women who received SD-NVP during pregnancy n = 67 n = 123

Discussed taking PMTCT drugs with husband/partner 47 70.1 97 78.9 0.180

Discussed taking PMTCT drugs with someone else 36 52.9 89 71.2 0.010

Waited for husband’s/partner’s permission before
making a decision

28 63.6 62 66.7 0.727

Husband’s/partner’s reaction regarding PMTCT drugs

Supportive 39 82.2 81 85.3 0.053

Not supportive 4 8.9 1 1.1

Indifferent 4 8.9 13 13.7

Place of delivery

Health facility 31 28.2 108 86.4 ,0.001

Respondent’s or family member’s home 72 65.4 15 12.0

En route to health center 8 6.4 2 1.6

Maternal ingestion of SD-NVP

Ingested at recommended time

Among all women 54 48.6 125 100.0 ,0.001

Among those who received it at any point
during pregnancy/delivery

54 79.8 125 100.0 ,0.001

If woman ever ingested SD-NVP, timing of ingestion

When labor started 33 57.9 88 70.4 0.036

Later during labor 21 36.8 37 29.6

After delivery 1 1.8 0 0.0

Before labor started 2 3.5 0 0.0

Newborn ingestion of SD-NVP

Ingested at recommended time 8 7.2 125 100.0 ,0.001

If woman delivered outside healthy facility,
newborn brought to health facility for SD-NVP

n = 79
12 15.2

n = 17
17 100.0 ,0.001

If newborn brought to health facility for SD-NVP,
timing of newborn’s visit

Day of delivery 2 16.7 9 52.8 ,0.001

1 day after delivery 1 8.3 8 47.1

2 days after delivery 1 8.3 0 0.0

$3 days after delivery 8 66.7 0 0.0

228 q 2009 Lippincott Williams & Wilkins

Delvaux et al J Acquir Immune Defic Syndr � Volume 50, Number 2, February 1, 2009

Copyright © 2008 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited. 



mother–infant pairs ultimately ingested the ARV prophylaxis.
Low levels of education, being unmarried, and not having
disclosed one’s test results to someone other than a partner
were all independently associated with nonadherence among
mother–infant pairs. Lower education level has previously
been shown as a factor associated with nonacceptability to
HIV testing,18 maternal nonparticipation in, or nonadherence
to PMTCT.21,22–24 Schooling may impact on adherence in
several ways including facilitating communication with health
workers, increasing retention of information provided by
health workers, and enhancing implementation of the
recommendations regarding ingestion of the ARV prophylaxis.
The effects of marital status and HIV disclosure to someone
aside from one’s partner on maternal–infant adherence
highlight the importance of communication and social
support. Discussion of HIV screening with partner, partner
willingness to have HIV testing, or being effectively tested for
HIV have been shown as predictors of acceptance of HIV

testing by pregnant women16,20,23 and of compliance with SD-
NVP uptake.22,23

Finally, only 15% of infants born at home were brought
to a health facility for ingestion of SD-NVP. This is in line
with data from rural Malawi showing that although 60%
of women who delivered at home ingested SD-NVP, none
of their babies were brought to the health facility to receive
prophylaxis.25 To overcome this problem, a number of
PMTCT programs are providing the SD-NVP infant’s dose
during pregnancy and most programs are trying to increase
health facility delivery rates.

Our study presented some limitations. First, some of the
HIV-infected women believed to be nonadherent to the
national PMTCT protocol (according to available information
in the site’s registers) could not be located. It is possible that
the sociodemographic profiles and health-seeking behaviors of
these women differ from those of the women interviewed and
thus that our sample of nonadherent women might not be

TABLE 4. Adjusted Odds Ratios of not Receiving SD-NVP During Pregnancy, not Delivering in a Health Facility, and not Adhering
to the PMTCT Protocol (ie, Ingesting SD-NVP)

Model 1 2 3 4 5

Outcome

Did Not Receive
SD-NVP Before
Expected Date of
Delivery (n = 236)

Did Not Deliver in
a Health Facility

(n = 226)

Mother and/or
Infant Did Not
Ingest SD-NVP
at All or at the
Recommended
Time (n = 236)

Mother Did Not
Ingest SD-NVP
at All or at the
Recommended
Time (n = 236)

Infant Did Not
Ingest SD-NVP
at All or at the
Recommended
Time (n = 233)

Covariates
Adjusted

OR
95%
CI

Adjusted
OR

95%
CI

Adjusted
OR

95%
CI

Adjusted
OR

95%
CI

Adjusted
OR

95%
CI

Marital status

Unmarried (vs. married) — — — — 2.3 1.1 to 4.8 — — — —

Education

None/,3 years (vs. more) — — — — 2.3 1.2 to 4.4 2.7 1.3 to 5.6 — —

Religious affiliation

Catholic/Protestant (vs. other) — — 2.5 1.3 to 5.0 — — — — — —

No. ANC visits

#2 (vs. $3) 2.2 1.1 to 4.6 3.0 1.5 to 5.8 4.5 2.3 to 8.8 4.2 2.0 to 8.8 — —

Time HIV test was offered

After first ANC visit
(vs. at first ANC visit)

4.6 1.3 to 15.4 — — 3.9 1.2 to 12.9 8.6 2.5 to 29.7 — —

Partner tested during pregnancy

No (vs. yes) 2.1 1.03 to 4.4 — — — — 2.7 1.3 to 5.8 — —

Partner’s HIV status

Negative (vs. positive or unknown) — — — — 2.2 1.0 to 4.7 — — — —

Disclosed test results to
someone other than partner

No (vs. yes) — — — — 2.8 1.4 to 5.8 — — 2.7 1.3 to 5.6

Received SD-NVP before
expected date of delivery

No (vs. yes) — — 2.7 1.2 to 5.8 — — — — — —

Mother ingested SD-NVP at
the recommended time

No (vs. yes) — — — — — — — — 17.1 6.8 to 42.6

Age

,30 (vs. $30) 1.3 0.7 to 2.7 0.9 0.5 to 1.7 0.7 0.4 to 1.3 0.8 0.4 to 1.6 0.9 0.5 to 1.7

Heath facility 0.012 — 0.041 — 0.4 — — 0.7 0.4 —

CI, confidence interval; OR, odds ratio.
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representative of all such women. Unfortunately, we had no
information regarding the women lost to follow-up. Second, as
women interviewed had delivered their last pregnancy on
average 5.5 months before data collection, we cannot rule out
the possibility of recall bias, but if existing, this bias should be
balanced among cases and controls.

In light of our findings, we suggest that when SD-NVP
is used as PMTCT prophylaxis (alone or coupled with
azidothymidine), it should be distributed to mothers at their
first ANC visit, regardless of gestational age. Additional
training to ensure that gestational dating is accurate and active
tracing of women who do not come back to ANC might also
help ensure that women do not deliver without receiving any
PMTCT prophylaxis. ANC staff should make sure that
messages, particularly those regarding timing of drug in-
gestion, are clear even to less educated women, and that
counseling regarding disclosure during pregnancy is en-
hanced. Providing SD-NVP infant’s dose during the pregnancy
has also to be considered. Finally, it is important to ensure that
pregnant women, including HIV-positive women, attend an
adequate number of quality ANC visits and to increase
accessibility to delivery in a health facility. To this end, overall
improvement in access to and of quality of maternity care
services are needed.
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