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Abstract

Health worker experience and community support may be higher in high HIV prevalence regions 

than low prevalence regions, leading to improved prevention of mother-to-child HIV transmission 

(PMTCT) programs. We evaluated 6-week and 9-month infant HIV transmission risk (TR) in a 

high prevalence region and nationally. Population-proportionate-to-size sampling was used to 

select 141 clinics in Kenya, and mobile teams surveyed mother-infant pairs attending 6-week and 

9-month immunizations. HIV DNA testing was performed on HIV-exposed infants. Among 2521 

mother-infant pairs surveyed nationally, 2423 (94.7%) reported HIV testing in pregnancy or prior 

diagnosis, of whom 200 (7.4%) were HIV-infected and 188 infants underwent HIV testing. TR 

was 8.8% (4.0-18.3%) in 6-week and 8.9% (3.2-22.2%) in 9-month cohorts including mothers 

with HIV diagnosed postpartum, of which 57% of infant infections were due to previously 

undiagnosed mothers. Of 276 HIV-exposed infants in the Nyanza survey, TR was 1.4% (0.4-5.3%) 

at 6-week and 5.1% (2.5-9.9%) at 9-months. Overall TR was lower in Nyanza, high HIV region, 

than nationally (3.3% vs. 7.2%, P=0.02). HIV non-disclosure to male partners and incomplete 

ARVs were associated with TR in both surveys [aOR=12.8 (3.0-54.3); aOR=5.6 (1.2-27.4); 

aOR=4.5 (1.0-20.0), aOR=2.5, (0.8-8.4), respectively]. TR was lower in a high HIV prevalence 

region which had better ARV completion and partner HIV disclosure, possibly due to 

programmatic efficiencies or community/peer/partner support. Most 9-month infections were 
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among infants of mothers without prior HIV diagnosis. Strategies to detect incident or 

undiagnosed maternal infections will be important to achieve PMTCT.
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disclosure

Introduction

In 2013, an estimated 240,000 infants were born with HIV infection, more than 90% in sub-

Saharan Africa (Joint United Nations Programme on HIV/AIDS (UNAIDS), 2013). 

Effective prevention of mother-to-child transmission (PMTCT) of HIV programs requires 

maternal HIV testing, uptake of antiretroviral (ARV) drugs, early infant diagnosis of HIV 

and other postnatal services. Delays or missed steps in this PMTCT cascade compromise 

efforts to reduce pediatric HIV infections. While HIV testing has been broadly expanded and 

time to ARV initiation has been expedited with Option B+, non-adherence and poor 

retention in PMTCT programs remain problematic (Stringer et al., 2013; Tudor Car et al., 

2011; Turan & Nyblade, 2013). Moreover, individual and community-wide efforts are 

needed to reduce barriers and improve utilization of PMTCT services (Ferguson et al., 

2012). Areas of high HIV prevalence may have broader access to integrated services, more 

experience of health care providers and more maternal and community familiarity with HIV 

and PMTCT interventions, which may lead to improved programs and lower rates of infant 

HIV infection. Conversely, in settings with lower HIV prevalence, mothers may have less 

awareness or experience with HIV interventions, health providers may have limited 

experience in managing or counseling women, peer counselors may be less conversant with 

relevant issues, and systems may be more erratic if not frequently used, all leading to less 

effective programs (Tudor Car et al., 2011; Turan & Nyblade, 2013). To reach UNAIDS 

targets for elimination of infant HIV infection, it is important to define barriers to PMTCT 

implementation and to identify components or characteristics of effective PMTCT programs.

National evaluations of PMTCT programs include measures of maternal HIV testing, ARV 

use and rates of infant HIV among 6 week-old infants born to HIV-positive women. To date, 

programmatic data have rarely assessed infant HIV infection after 6 weeks of age. While 

peripartum and early breastmilk HIV transmission can be captured by the 6 week time point, 

there is still substantial risk of late postnatal HIV transmission that is largely unmeasured. 

We conducted an evaluation of the Kenya PMTCT program in 120 clinics dispersed 

nationally. We additionally oversampled Nyanza Province, a region with high HIV 

prevalence, to obtain more precise estimates of HIV transmission and to compare 

transmission in the high prevalence region with the national estimate. In addition, we 

assessed infant HIV at both 6 weeks and 9 months postpartum.
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Methods

Study Design

We conducted two facility-based cross-sectional surveys of PMTCT effectiveness from June 

to December 2013. This 2-part evaluation assessed coverage and uptake of PMTCT services 

in the general population and uptake of HIV prevention interventions among HIV-positive 

women. The primary National PMTCT-MCH survey evaluated the effectiveness of the 

national PMTCT program among women attending 120 facilities in seven of eight provinces 

in Kenya. To increase statistical precision to assess factors associated with HIV-specific 

services, the secondary PMTCT-Nyanza survey purposively sampled HIV-infected women 

attending 30 facilities in Nyanza, the province with highest HIV prevalence.

Facility Selection

The sampling frame included all healthcare facilities providing routine antenatal and 

postnatal care, including PMTCT services, and childhood immunizations. Facility size was 

based on annual antenatal care (ANC) attendance and grouped as: small (<500 annual ANC 

visits), medium (500-999 annual ANC visits), and large (≥1,000 annual ANC visits) as 

reported to the National AIDS and STI Control Program. Annual ANC visits served as a 

proxy for the number of mother-infant pairs attending facilities for routine infant 

immunizations. The national PMTCT-MCH survey used probability proportionate to size 

(PPS) sampling to randomly sample 120 facilities from among the 540 medium and large 

facilities. The PMTCT-Nyanza survey included all large facilities in Nyanza province 

(n=30). Nine facilities in Nyanza were included in both surveys, thus a total of 141 facilities 

were sampled between both surveys. Small facilities and facilities located in North Eastern 

province were excluded due to logistical feasibility.

Study Population

All women bringing their infants for 6 week or 9 month infant immunizations were eligible 

to participate in the survey. Infants brought to the facility by someone other than their 

biological mother and mothers of infants not receiving 6 week or 9 month immunizations 

were excluded. The National PMTCT survey recruited all eligible mother-infant pairs 

attending selected facilities throughout Kenya during a fixed 5-day recruitment period, 

regardless of maternal HIV status. The PMTCT-Nyanza survey recruited all eligible HIV-

positive mothers and their infants attending selected facilities in Nyanza during a fixed 10-

day recruitment period. There was no overlap in mother-infant pairs between surveys; the 

nine overlapping facilities sampled mother-infant pairs at separate time points. Maternal 

HIV status was based on self-report and verified by the women’s Maternal & Child Health 

Booklet.

Data Collection

Trained mobile teams, composed of one nurse and one laboratory technician, were assigned 

to collect data from participating facilities. At most facilities, a nurse or counselor was 

available to assist study staff in identifying mother-infant pairs potentially eligible for 

participation. Study staff administered the survey using Open Data Kit on tablet computers. 
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The survey instrument was adapted from previous surveys designed to measure PMTCT 

effectiveness (Kinuthia et al., 2011; World Health Organization, 2012) and field tested prior 

to implementation. Data was based on self-report and verified by the mother’s Maternal & 

Child Health Booklet, when applicable. The questionnaire covered uptake of ANC, maternal 

HIV testing, and use of ARVs among HIV-positive women, as well as, maternal and paternal 

demographics, household characteristics, and reproductive and family planning history. The 

infant module collected data on birth outcomes, immunizations, infant feeding method, and 

use of ARVs and HIV testing in HIV-exposed infants.

Maternal and Infant HIV Testing

Women whose HIV status was unknown and those who reported HIV-negative test during 

pregnancy or at delivery were offered rapid HIV-1 antibody testing, using Determine test kit 

(Abbott Laboratories, Chicago, Illinois). Women who self-reported being HIV seropositive 

were not retested. All HIV-positive mothers were offered infant HIV testing. Dry blood spot 

specimens for HIV DNA polymerase chain reaction (PCR) testing (Cobas Amplicor HIV 

Monitor Test, version 1.5; Roche Molecular Diagnostics, Pleasanton, CA) were collected 

from infants of consenting mothers and sent to the national KEMRI-CDC laboratories for 

PCR testing. Infant HIV PCR results were returned to the facility, whereby the facility 

provided the mothers their infant’s test results. Participants and/or mothers of infants testing 

HIV-positive were referred for support services and HIV care.

Ethical considerations

Written informed consent was obtained from all study participants, both to be interviewed 

and also to conduct HIV testing among participating mothers and HIV exposed infants. 

Ethical approval was obtained from the ethical review committees at the Kenya Medical 

Research Institute, the University of Washington, and the Associate Director for Science at 

the U.S. Centers for Disease Control and Prevention.

Statistical Analyses

Transmission risk (TR) at 6 weeks and 9 months was calculated by dividing the number of 

DNA-positive infants by infants at risk at each time point. Complete PMTCT was defined as 

receipt of ARVs [ARV prophylaxis or combination antiretroviral therapy (ART)] in 

pregnancy, at labor and delivery, and maternal and infant ARVs in the postpartum period. All 

estimates in the national PMTCT-MCH survey were weighted to account for complex survey 

design and clinic-level clustering; the PMTCT-Nyanza survey accounted for clustering at the 

clinic level. Crude comparisons between the two surveys were conducted after combining 

data from both surveys, assigning equal weights for participants in Nyanza survey, retaining 

generated weights for the national survey, and accounting for clustering at the clinic level. 

Rao-Scott chi-square tests were used to compare associations between maternal and infant 

characteristics and infant HIV infection, defined as HIV DNA-positive. Logistic regression 

models were used to determine odds ratios (OR) and 95% confidence intervals (CI) to 

examine independent correlates of infant HIV infection (vs. infant HIV-negative) and 

separately, compare TR across surveys. Covariates associated with infant HIV infection at 

the P≤0.05 level were included in multivariate analysis.
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The sample was designed to provide estimates of PMTCT effectiveness and maternal HIV 

incidence with 95% confidence intervals of ±3% or less for 4% infant transmission or 

maternal HIV incidence based on HIV incidence of 4% per year and a design effect of 2. To 

attain required sample size for the national PMTCT-MCH Survey, study staff recruited 

eligible mother-infant pairs during a 5-day period. To attain required sample size of HIV-

infected women in the Nyanza Survey, study staff recruited all eligible HIV-positive women 

and their infants attending clinic during a 10-day window. Because it takes more time to 

accrue HIV-positive women, the Nyanza Survey needed the additional 5 days to reach the 

required sample size.

Data were analyzed using STATA 13.1 svy commands (STATA Corporation, College 

Station, Texas).

Results

The national PMTCT-MCH survey included 2521 mother-infant pairs across 120 facilities. 

Of these, 2423 (94.7%; data weighted to account for survey design) women reported an HIV 

test during most recent pregnancy or prior HIV diagnosis, of whom 200 (7.4%) were HIV-

infected. Of 200 infants born to mothers with known HIV diagnosis in pregnancy, 188 

underwent HIV PCR DNA testing (Figure 1). Nine mothers of the remaining 12 infants 

refused HIV testing and three infants had indeterminate PCR results. The PMTCT-Nyanza 

survey included 298 HIV-infected mothers and their infants. Of these, 276 infants had 

defined HIV PCR DNA test result; 10 mothers refused infant testing and 12 had 

indeterminate results. Analyses for TR and correlates of transmission were restricted to 188 

mother-infant pairs with negative or positive PCR results in the national PMTCT-MCH 

survey and separately, 276 mother-infant pairs with known PCR results in the PMTCT-

Nyanza survey.

Sociodemographic and HIV-related characteristics

Across surveys, the mean age of participating HIV-infected mothers was 28 years and more 

than 80% of women were married or cohabiting (Table 1). Nationally, 40.4% of mothers had 

at least a secondary education and 24.4% reported piped water in the home. One-third 

(30.8%) of mothers in the Nyanza survey had beyond secondary education and 8.7% had 

piped water in the home. More than half of pregnancies were intended, 56% of women 

attended at least four ANC visits, and the mean gestational age at first ANC visit was 22.5 

weeks (95% CI 21.3-23.6).

Forty percent of HIV-infected women in the PMTCT-MCH survey and 36.2% of those in the 

Nyanza survey were diagnosed with HIV during pregnancy. Half (55.7%) of HIV-infected 

mothers in the PMTCT-MCH survey knew their CD4 cell count as compared to 72.5% of 

those in the Nyanza survey. In the national survey, one-third (34.8%) of HIV-infected 

mothers reported an HIV-positive male partner, 35.6% did not know their male partners HIV 

status, and 76.6% had disclosed their HIV status to their male partner. A majority of HIV-

infected mothers (60.5%) in Nyanza were in a seroconcordant relationship, 22.3% did not 

know the HIV status of their male partner, and 86.6% had disclosed their HIV status to their 

male partner (Table 1).
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Mother-to-Child Transmission

Of the 188 HIV-exposed infants in the national PMTCT-MCH survey with determinate HIV-

DNA results, overall, 13 were HIV DNA-positive (7.2%; 95% CI, 3.7-13.5%) [Figure 1]. 

HIV TR was 8.8% (4.0-18.3%) among 110 infants in the 6 week cohort and 4.8% 

(1.3-15.6%) among 78 infants in the 9 month cohort. Of 4 HIV-positive infants in the 9 

month postpartum assessment who had prior 6 week results captured in their MCH booklet, 

3 were HIV-positive and 1 infant was previously HIV-DNA negative at 6 weeks of age [data 

not shown].

In the PMTCT-Nyanza survey, overall HIV TR was 3.3% (95% CI: 1.7-6.1%). TR was 1.4% 

(0.4-5.3%) in the 6 week cohort and 5.1% (2.5-9.9%) in the 9 month cohort. Of 5 HIV-

positive infants in the 9 month postpartum cohort with prior 6 week PCR results, 3 were 

HIV-positive and 2 were previously HIV-negative at 6 weeks of age [data not shown].

Overall HIV transmission from mother to infant was significantly lower in the PMTCT-

Nyanza survey than the national PMTCT-MCH survey (3.3% vs. 7.2%, P=0.02).

Among mothers with prior HIV-negative or unknown status in the national survey, 11 were 

HIV seropositive at the 9 month visit. Including mothers with incident or newly diagnosed 

HIV since pregnancy, HIV TR at 9 month postpartum visit was 8.9% (3.2-22.2%), of which 

57% of infant infections were due to previously undiagnosed mothers. The Nyanza 

oversample surveyed only known HIV-seropositive mothers, thus, there were no newly 

diagnosed mothers at 6 weeks or 9 months postpartum.

Correlates of infant HIV infection and uptake of PMTCT interventions

Nationally, mothers with unknown CD4 cell counts had a 6-fold higher risk of transmission 

(95% CI, 1.18-32.11) than mothers with known CD4 cell counts (Table 2). Non-disclosure 

of maternal HIV status to her male partner was associated with increased risk of infant HIV 

transmission (OR 12.8, 95% CI, 3.03-54.32). Female infants had a 5-fold higher risk of HIV 

infection (OR 4.99, 95% CI: 1.00-24.86) than male infants. There were no differences in 

maternal age, facility delivery, prematurity, infant birth weight or exposure to breastfeeding 

by infant HIV status (Table 2).

Overall, 81.4% mothers in the PMTCT-MCH survey received antenatal ARVs; 63.4% were 

on ART and 18.0% reported receipt of ARVs. Most infants (93.5%) received ARV 

prophylaxis, of whom 95.0% received nevirapine. Mother-infant pairs receiving incomplete 

PMTCT had a 4-fold higher HIV TR (95% CI, 1.0-19.0) than mother-infant pairs receiving 

ARVs at all time-points (Table 3). There was a trend for increased TR among mothers who 

received no ARVs in pregnancy (P=0.061) and the postpartum period (P=0.058). Infant HIV 

infection was associated with no maternal ARVs at labor and delivery (OR 7.8; 95% CI, 

1.6-37.3) and no infant ARV prophylaxis (OR 19.6; 95% CI, 3.0-126.6). After adjustment 

for nondisclosure of HIV status and infant sex, incomplete PMTCT interventions and lack of 

ARVs at labor/delivery and infant ARV prophylaxis remained significantly associated with 

infant HIV infection. After adjustment, there was a higher risk of transmission among 

women with no antenatal ARVs compared to women on ART (Adjusted OR [aOR] 6.1; 95% 

CI, 1.0-38.6, P=0.054).
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In the PMTCT-Nyanza survey, maternal HIV non-disclosure to male partners was associated 

with a 5-fold increased risk of infant HIV infection (95% CI, 1.17-27.39). Of those with 

known PMTCT uptake, 85.2% received ARVs during pregnancy, 92.8% at labor and 

delivery, and 87.4% in the postpartum period. Nearly all HIV-exposed infants (98.2%) 

received ARVs. Incomplete PMTCT was associated with 3-fold increased risk of infant HIV 

transmission (95 CI, 1.1-11.7). HIV TR was higher in mothers reporting no ARVs compared 

to mothers receiving ARVs at delivery (OR 7.5; 95% CI, 1.8-31.8) or postpartum (OR 6.2; 

95% CI, 1.7-22.1). Lack of infant ARVs were associated with higher TR (OR 66.2; 95% CI, 

20.0-219.4). In multivariate analysis adjusting for maternal HIV disclosure, TR remained 

higher among mothers with no ARVs at delivery and mothers and infants with no ARVs in 

the postpartum period (Table 3).

Discussion

This study estimated population-level PMTCT effectiveness using two surveys; one 

provided estimates of infant HIV transmission in a nationally representative sample and the 

second evaluated TR in a high HIV burden region in western Kenya. The HIV TR was 

significantly higher (7.2%) in the national survey than in the Nyanza survey (3.3%). This 

difference may be explained by differing ARV completion. In both surveys, over 80% of 

pregnant women and more than 90% of infants received ART or ARVs, however, over 80% 

of mother-infant pairs in Nyanza completed ARVs in contrast to only ~60% of mother-infant 

pairs nationally. Notably mothers in Nyanza had lower socioeconomic status and education 

than nationally, despite which their adherence to ART/ARVs was higher. Mothers in Nyanza 

were significantly more likely to report having had CD4 testing, to know their CD4 count, 

and have disclosed their HIV status to their partner. It is possible that community-level 

efforts to improve outreach and retention, have reduced barriers to uptake of PMTCT 

services more effectively in this high HIV prevalence region than in lower HIV prevalence 

regions (Nyandiko et al., 2010). The higher regional HIV prevalence may lead to more 

efficiency in clinics as more HIV-infected women present for care, health care workers are 

more experienced and there is availability of experienced peer counselors. Concurrently, it is 

plausible there is lower community-wide stigma and more community support to complete 

PMTCT (Turan & Nyblade, 2013). Analogously, high HIV prevalence countries like South 

Africa and Botswana have noted dramatic progress in PMTCT (Creek et al., 2008; Goga et 

al., 2015), and part of this progress may be driven by critical need of the high HIV burden, 

population-wide acceptance, and health system efficiencies as the proportion of HIV-

infected mothers is high.

Maternal non-disclosure of HIV infection to male partners was associated with a 

significantly increased risk of infant HIV infection. Indeed, we also reported an association 

between non-disclosure and lower uptake of both maternal and infant ARVs for PMTCT 

(Kinuthia et al., 2015). These findings are consistent with studies reporting suboptimal 

uptake and adherence to PMTCT regimens in women who had not disclosed their HIV status 

(Ebuy, Yebyo, & Alemayehu, 2015; Jasseron et al., 2013; Kinuthia et al., 2011; Spangler, 

Onono, Bukusi, Cohen, & Turan, 2014) and add to the literature on disclosure and MTCT. 

Strategies to maintain confidentiality and facilitate disclosure to male partners are needed to 

maximize PMTCT effectiveness (Kinuthia et al., 2011; Schechter et al., 2014).
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National estimates of 6 week and 9 month TR were 8.8% (4.0-18.3%) and 4.8% 

(1.3-15.6%), respectively. This is similar to the 2010 national PMTCT survey reporting 6 

week TR of 7.7% (6.2-9.5%) in Kenya (Kiarie et al., 2012) and higher than observed in a 

register-based analysis of Kenyan HIV exposed infants which noted a TR of 4% at 6 weeks 

and 7% at 18 months (Ochanda et al., 2014). However, the latter study included only infants 

with complete data to 18-months of age, which is likely to underestimate TR because of 

excluding those lost to follow-up during longitudinal assessment. While we expect mean 

cumulative infant HIV TR to be higher at 9 months than at 6 weeks, differences in TR 

estimates at the two sampling times occur due to loss, referral of previously HIV diagnosed 

children to treatment clinics, and mortality. Modeling approaches that account for referral, 

loss, and mortality will be useful in the future to better estimate longitudinal HIV TR from 

sampling at 6 weeks and 9 months, two highly accessed maternal-child health visit time-

points.

Incident and previously undiagnosed HIV infection during pregnancy and the postpartum 

period was ~1% nationally and was not estimated in the Nyanza survey. The risk of MTCT 

was 29% among women with incident infection during pregnancy/postpartum. This is 

consistent with studies reporting elevated transmission among women with incident versus 

chronic HIV infection (Drake, Wagner, Richardson, & John-Stewart, 2014; Gray et al., 

2005; Moodley et al., 2011; Moodley, Esterhuizen, Pather, Chetty, & Ngaleka, 2009), and 

similar to a pooled MTCT rate of 23.6% among women seroconverting during and after 

pregnancy in African settings (Drake et al., 2014). High maternal viremia, low maternal 

antibodies, and absence of ARVs for PMTCT increase the risk of vertical transmission (Gray 

et al., 2005; Moodley et al., 2011; Moodley et al., 2009). Strategies including repeat testing 

and enhanced screening methods are needed to identify acute HIV infection during 

pregnancy and breastfeeding and further reduce MTCT. Prevention of maternal HIV 

infection in pregnancy is also a key priority.

This study has several strengths and limitations. This was an assessment of 141 clinics 

throughout Kenya – the scope of the sampling allowed nationally representative sampling 

and oversampling from a high prevalence region. In addition, our survey included 9 month 

visit assessment, which provided data on late postnatal HIV infection. Mother-infant pairs 

were selected based on attendance at 6 week and 9 month immunizations at participating 

health facilities. Although more than 90% of children in Kenya receive their 6 week 

immunizations and 87% receive their 9 month measles vaccination (Kenya National Bureau 

of Statistics, 2015), this sample does not include the subset of potentially most at-risk infants 

who do not attend MCH clinic. In addition, ~6-7% of women refused infant HIV testing, a 

group that may be at higher risk for HIV. Results were similar in sensitivity analyses 

including infants of unknown status as HIV-positive or HIV-negative. Utilization of PMTCT 

services was based on self-report and clinical record, when available. Maternal and paternal 

demographic data and partner HIV disclosure was based on maternal self-report and may be 

subject to social desirability bias. The national PMTCT-MCH survey used PPS sampling to 

select medium to large clinics in seven of the eight regions in Kenya; the North Eastern 

region was excluded due to security issues. However, its sparse population (an estimated 2% 

of women aged 15-49 years) (NASCOP, 2012), limits the impact of excluding this region. 

Both surveys excluded small clinics (<500 first ANC visits per year), and thus are not 
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representative of small facilities. Facility size was based on all ANC visits and did not 

account for the number of HIV-infected women at each site. Finally, our sample size of HIV-

infected mothers nationally was small, limiting precision of estimates.

In summary, in this pair of surveys, clinics in Nyanza appear to have attained the PMTCT 

target of <5% in 2013 even before wide implementation of Option B+. In contrast, the 

national MTCT estimates suggest the need for better coverage and completion of the 

PMTCT cascade. Lessons from high HIV prevalence settings, such as Nyanza, in terms of 

optimizing HIV disclosure and adherence of ARVs may be of value for lower prevalence 

settings. While resources are increasingly allocated to high HIV prevalence regions, our data 

suggest the need to consider additional community and facility-level support in low 

prevalence settings, where persistent gaps in PMTCT ARV adherence and completion may 

undermine the attainment of PMTCT goals.
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Figure 1. 
Flow chart describing enrollment of mother-infant pairs and infant HIV infection status in 

the national PMTCT-MCH Survey (left) and PMTCT-Nyanza Survey (right), Kenya. 

Proportions are weighted to account for study design. DBS, Dried blood spot; PMTCT, 

Prevention of mother-to-child transmission of HIV; MCH, Maternal and child health.
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Table 1

Maternal and infant characteristics by infant HIV status, among HIV-exposed infants attending 6 week and 9 

month immunization visits

NATIONAL PMTCT-MCH SURVEY PMTCT-NYANZA SURVEY

Weighted % or Mean (95% CI)
(n=188)

% or Mean (95% CI)
(n=276)

Maternal characteristics

Maternal age, mean 28.7 (27.6, 29.8) 27.9 (27.3, 28.4)

Married or cohabiting 82.4 (74.2, 88.4) 84.4 (80.2, 87.9)

Education ≥ Secondary 40.4 (31.7, 49.8) 30.8 (25.0, 37.3)

Running water in home** 24.4 (16.3, 34.9) 8.7 (4.7, 15.4)

Primigravida 12.3 (8.1, 18.2) 10.5 (6.6, 16.4)

Number of living children, mean 2.7 (2.5, 2.9) 3.0 (2.7, 3.3)

Planned pregnancy 57.6 (28.3, 66.5) 55.1 (44.2, 65.6)

4 or more ANC visits 56.4 (47.5, 64.9) 55.8 (49.2, 62.2)

Gestational age at 1st ANC (weeks), mean 22.5 (21.3, 23.6) 22.0 (21.0, 23.1)

Vaginal delivery 89.4 (83.2, 93.6) 91.3 (87.7, 93.9)

Preterm delivery (<37 weeks) 32.9 (19.6, 49.5) 21.6 (12.1, 35.5)

Non-facility delivery 19.3 (12.7, 28.1) 17.0 (10.4, 26.7)

HIV-specific characteristics

HIV diagnosis in pregnancy 40.4 (31.2, 50.4) 36.2 (29.1, 44.1)

Last CD4 count, cells/mm3**

≥350 41.7 (32.1, 51.8) 52.9 (44.3, 61.2)

<350 14.0 (8.3, 22.8) 19.6 (15.0, 25.2)

Unknown 44.3 (32.2, 57.1) 27.5 (20.7, 35.6)

Partner HIV status**

 HIV-negative 29.7 (20.9, 40.3) 17.2 (11.7, 24.6)

 HIV-positive 34.8 (25.6, 45.2) 60.5 (51.8, 68.6)

 Unknown 35.6 (27.3, 44.7) 22.3 (16.3, 29.7)

Disclosed HIV status to partner** 76.6 (70.1, 82.1) 86.6 (79.8, 91.4)

Infant characteristics

Female 50.6 (44.2, 57.0) 52.2 (47.8, 56.5)

Birth weight (kg), mean 3.1 (3.0, 3.2) 3.3 (3.2, 3.3)

Currently breastfeeding 82.1 (72.6, 88.8) 89.8 (84.0, 93.7)

**
P-value <0.05; Data in the National PMTCT-MCH Survey are weighted to account for survey design and clinic-level clustering; data in the 

PMTCT-Nyanza Survey account for clinic-level clustering.
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Table 2

Correlates of infant HIV infection among HIV-exposed infants in the PMTCT-MCH and PMTCT-Nyanza 

Surveys, Kenya

NATIONAL PMTCT-MCH SURVEY PMTCT-NYANZA SURVEY

OR (95% CI) P-value OR (95% CI) P-value

Maternal Characteristics

 Maternal age, mean 0.95 (0.88, 1.02) 0.14 0.95 (0.79, 1.15) 0.59

 Married or cohabiting 4.15 (0.81, 21.39) 0.09 0.63 (0.14, 2.85) 0.54

 Education ≥ Secondary 0.89 (0.13, 5.91) 0.90 0.63 (0.15, 2.67) 0.52

 Running water in home 0.26 (0.05, 1.36) 0.11             – –

 Primigravida 0.57 (0.11, 3.00) 0.50 1.07 (0.10, 11.54) 0.96

 Number of living children, mean 0.93 (0.51, 1.71) 0.81 1.27 (0.73, 2.19) 0.39

 Planned pregnancy 0.77 (0.16, 3.69) 0.74 0.40 (0.10, 1.54) 0.17

 4 or more ANC visits 0.92 (0.21, 4.10) 0.91 0.38 (0.08, 1.76) 0.21

 Mean gestational age at 1st ANC, weeks 0.99 (0.92, 1.08) 0.91 0.99 (0.89, 1.11) 0.92

 Preterm delivery (<37 weeks) 1.26 (0.30, 5.34) 0.75 1.47 (0.34, 6.36) 0.59

 Non-facility delivery 1.24 (0.28, 5.51) 0.78             – –

 HIV diagnosis in pregnancy 2.20 (0.42, 11.54) 0.35 2.26 (0.63, 8.11) 0.20

 Last CD4 count, cells/mm3

  ≥350     Reference     Reference

  <350         –   – 0.53 (0.05, 5.86) 0.60

  Unknown 4.57 (0.81, 25.7) 0.08 1.16 (0.28, 4.76) 0.83

 Unknown CD4 cell count 6.16 (1.18, 32.11) 0.03 1.33 (0.34, 5.23) 0.68

 Non-disclosure of HIV status to partner 12.83 (3.02, 54.33) 0.001 5.67 (1.17, 27.39) 0.03

Infant Characteristics

 Female 4.99 (1.00, 24.86) 0.05 0.73 (0.16, 3.30) 0.67

 Birth weight <2.5 kg 2.52 (0.37, 16.93) 0.34 3.29 (0.22, 48.6) 0.37

 Birth weight, mean 0.79 (0.19, 3.26) 0.74 0.34 (0.08, 1.42) 0.13

 Currently breastfeeding 2.05 (0.22, 19.19) 0.53 0.90 (0.08, 9.82) 0.93

Data in the National PMTCT-MCH Survey are weighted to account for survey design and clinic-level clustering; data in the PMTCT-Nyanza 
Survey account for clinic-level clustering; CI, Confidence interval; PMTCT, Prevention of mother-to-child transmission of HIV; MCH, Maternal 
and child health; OR, Odds ratio
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