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Abstract

Objectives: To examine the association of HIV-1 disease progression with pregnancy and live birth incidence in a cohort of HIV-1-positive women in Dar es Salaam, Tanzania, and to identify other determinants of fertility in this population.

Design and Methods: Clinic-based prospective cohort study of HIV-1-infected women followed for up to 6 years and Cox proportional hazards models.

Results: The multivariate pregnancy rate ratio (RR) comparing women at clinical stage II with women at stage I was 0.56 (95% confidence interval [CI]: 0.39, 0.82), and the pregnancy RR for women at stage III or IV compared with women at stage I was 0.24 (95% CI: 0.16, 0.36), controlling for independent predictors of pregnancy incidence. Pregnancy rates were lower among older women, unmarried women, women who had revealed their HIV status to someone, and women who had living children from their most recent pregnancy. The association of HIV-1 clinical progression with a decline in pregnancy incidence was not explained by weight loss, menstrual dysfunction, or nutritional status.

Conclusion: Pregnancy and live birth rates decline dramatically with progression of HIV-1 disease. This decline is not explained by observed social, behavioral, or biologic factors.

Although many studies have indicated that HIV-infected women experience lower pregnancy and live birth rates than uninfected women,1-5 it seems that women at early clinical stages of infection may experience fertility rates comparable to those of uninfected women.5,6 In fact, there has been little research aimed directly at examining the association between HIV disease progression and fertility. Early follow-up studies in Zaire and the United States observed lower fertility among women with advanced disease compared with women with asymptomatic infection,7,8 but sample size and data limitations precluded control for potential confounders of this association. A small cross-sectional study in Cote d'Ivoire did not find a significant association between disease stage and fertility.9 More recently, a community-based study found an inverse association between disease progression and the prevalence of pregnancy in multivariate analysis. This study used a cross-sectional design and broadly categorized HIV-1-positive women as symptomatic or asymptomatic. Using a prospective cohort study design, none of these studies was able to explore the possible biologic mechanisms of the association between disease progression and fertility or the other factors that independently predict fertility among HIV-infected women. Insights into these associations may enhance our understanding of the natural history of the disease and fertility patterns among infected women.

We seek to shed light on the association between HIV-1 disease progression and fertility by analyzing the association between clinical stage of disease and the incidence of pregnancy and live birth. Multivariate analyses are used to control for other predictors of fertility to study these associations. We also seek to identify other determinants of pregnancy and live birth incidence in this population. These analyses are based on observations of HIV-infected attendees of antenatal clinic services in Dar es Salaam, Tanzania, using a prospective cohort study design.
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METHODS

The data for this cohort study were originally collected for a randomized trial aimed at studying the effects of vitamin supplementation on HIV-1 disease progression and vertical transmission.10 One thousand seventy-five eligible women were recruited in antenatal clinics between April 1995 and July 1997. Eligible HIV-1-positive women were pregnant, at 12 to 27 weeks of gestation, and residing in Dar es Salaam. These analyses are limited to women who were 15 to 39 years old at the time of recruitment.

At the start of the original study, all women were counseled on the risks of HIV transmission to uninfected partners through unprotected sexual transmission and the risk of vertical transmission during pregnancy and breast-feeding. All women were offered a referral to a family planning clinic for contraception. Follow-up data on women's visits to the family planning clinics were not available.

Investigators collected information on women's age, educational level, marital status, source of income, birth histories, middle upper arm circumference (MUAC), and their partners' educational level and income at baseline. Information on marital status was updated annually; information on whether women notified anyone regarding their HIV status was updated semiannually. Laboratory blood tests, including T-lymphocyte counts, were conducted at baseline and reassessed semiannually. Changes in weight, breast-feeding status, and child survival were updated monthly. The study protocol called for infants from the index pregnancy to be tested for HIV infection 6 weeks after birth and at 3-month intervals thereafter.

Women were scheduled for monthly visits with a physician and nurse from the study team; in December 1997, the protocol was revised to call for visits with a physician every third month. Physicians examined women for clinical signs of pregnancy and HIV progression. Nurses measured women's weight and administered a questionnaire asking about other signs and symptoms of illness experienced in the prior month. In the months when a woman was checked by a physician as well as by a nurse, we were able to reassess the woman's clinical stage of disease using a modified version of the World Health Organization's (WHO) recommended staging system (see Cited Here...).11

Beginning in June 1997, women also reported the date of their last menstrual period (LMP) during their visit with the nurse. This information was used to determine whether women experienced menstrual dysfunction, defined as menstrual cycles longer than 40 days in length. We did not include menstrual irregularities that occurred during lactation or during the use of hormonal contraception among incidents of menstrual dysfunction.

We measured the extent of weight loss, if any, that women experienced during the course of the study. Because follow-up began immediately on completion of a pregnancy, we used the first weight measure taken at least 6 months postpartum as the baseline weight and compared this with subsequent measurements to assess the extent of weight loss during follow-up.

Any changes in marital status and notification of others of participants HIV status were assumed to have occurred at the midpoint between the date at which the new status was reported and that of the most recent prior report.

Pregnancies were identified if (1) the physician recognized a pregnancy during a clinical examination and recorded fetal movement and heart sounds or (2) the woman reported the date of pregnancy completion and the outcome of the pregnancy (live birth, stillbirth, or fetal loss) to a member of the study team. Of the 309 identified pregnancies, 235 were recognized during a clinical examination and 74 were based on women's reports of the dates and outcomes of the pregnancies.

The date of conception was estimated using the woman's reported date of her LMP before conception. When this information was missing, the date of conception was estimated using information on the date of pregnancy completion and type of pregnancy outcome, assuming that all live births had a gestational period of 280 days, stillbirths lasted 200 days, and spontaneous and induced abortions ended after 80 days. In the absence of this information, physicians' assessments of gestational age during clinical examination were used to estimate date of conception. The dates of 211 conceptions were estimated using the reported date of the LMP, 92 were based on the date the pregnancy was completed and the outcome of the pregnancy, and 6 were based on clinical examinations.

We used women's reports of the date of pregnancy completion and the pregnancy outcome to identify live births during follow-up. Of the 309 pregnancies that were recorded, 250 resulted in a reported live birth before the end of follow-up.

We used a prospective cohort study design to examine the association of HIV disease stage with (1) the time to conception of the next clinically recognized pregnancy and (2) the incidence of the next live birth. In separate models, we measured disease progression using clinical stage of disease, CD4 cell count, weight loss, menstrual dysfunction, and MUAC, all measured as time-varying covariates. We used a Kaplan-Meier survival curve and log-rank test to compare the time to pregnancy by clinical stage of disease and Cox proportional hazards models to study multivariate associations of disease stage and other factors with pregnancy and live birth rates. Multivariate models included variables that were significantly associated with the outcome in univariate models. They also included variables representing the woman's educational level and her partner's education as controls for socioeconomic status. We used the likelihood ratio test to test for first-order interactions in our models.

To explore whether the association between clinical disease progression and lower pregnancy incidence was a result of the mediating effects of weight, nutritional status, and menstrual function, we examined whether the measures of effect of clinical stage were attenuated when these potential intermediate factors were added to the multivariate models.

The person-time at risk for pregnancy was assumed to have begun with the completion of the index pregnancy. We additionally constructed models in which the person-time at risk for pregnancy was considered to begin after completion of exclusive breast-feeding and a set of models in which person-time at risk began after completion of exclusive or partial breast-feeding.

Observations on a woman ended when she experienced the outcome of interest (pregnancy or live birth), when she died, when she was last assessed for clinical stage of disease, or at the end of follow-up, whichever came first. For the purpose of these analyses, follow-up ended on September 30, 2001. Observations with missing data were retained in the analyses using the missing indicator method.12

Of 1075 HIV-infected pregnant women originally randomized, 5 were excluded from analysis because they were more than 39 years old, 6 died, and 40 dropped out of the study before or immediately after delivery of the index pregnancy. The remaining 1024 women contributed 32,079 person-months of observation to the analyses of pregnancy rates and 35,415 person-months to the analyses of live birth rates between June 1995 and September 2001.

The study protocol was approved by the Research and Publications Committee of Muhimbili University College of Health Sciences, the Ethical Committee of the National AIDS Control Program of the Tanzanian Ministry of Health, and the Institutional Review Board of the Harvard School of Public Health.
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RESULTS

A total of 1024 women were followed for an average of 31.3 months each. Information on HIV disease stage at the time of conception was available for 287 of the 309 pregnancies that were reported during the period of follow-up. Forty-two pregnancies occurred among women at clinical stage I, 148 occurred while women were in stage II, 95 occurred while women were in stage III, and 2 pregnancies occurred while women were in stage IV of the disease. Because of the small number of events in stage IV, we considered person-time spent in stages III and IV together in a single category in further analyses.

Table 1 displays the distribution of the women in the study according to their most recent clinical stage of disease and other health-related and sociodemographic characteristics. Women with advanced disease were older (P < 0.001), had more live births before the start of the study (P < 0.001), were more likely to experience a fetal loss or child death from the index pregnancy (P < 0.001), and were more likely to have revealed their HIV serostatus to a friend or relative during follow-up (P < 0.001). Disease progression was not associated with the educational level of the woman or her partner, her level of financial independence, or her marital status.

[image: Table 1]TABLE 1. Descriptive Characteristics of the Sample by Clinical Stage of Disease at Last Visit



Figure 1 displays the Kaplan-Meier estimates of the time to pregnancy by the woman's clinical stage of disease. Women at clinical stage II experienced a longer time to pregnancy compared with women at stage I (P = 0.0009), and women at stages III and IV experienced the greatest delays in time to pregnancy compared with women at stage II (P < 0.0001) or stage I (P < 0.0001).

[image: Figure 1]FIGURE 1. Kaplan-Meier survival estimate of time to pregnancy by HIV stage.



In univariate analyses, the pregnancy hazard ratio comparing women at clinical stage II with women at stage I was 0.53 (95% confidence interval [CI]: 0.37, 0.75; Table 2), and the hazard ratio for women at clinical stage III or IV was 0.19 (95% CI: 0.13, 0.28). In multivariate analyses controlling for independent predictors of fertility, including age, education, partner's level of education, source of income, number of prior live births, marital status, outcome of the index pregnancy, whether the woman had revealed her HIV status to others, and the randomization arm, the association between clinical stage of disease and fertility remained strong. Women at stage II of the disease experienced a relative pregnancy rate of 0.56 (95% CI: 0.39, 0.82) compared with women at clinical stage I, and women at stages III and IV experienced a relative pregnancy rate of 0.24 (95% CI: 0.16, 0.36) compared with women at clinical stage I.

[image: Table 2]TABLE 2. Univariate and Multivariate Pregnancy RRs Among HIV-Positive Women in Dar es Salaam, Tanzania



The association between disease stage and pregnancy incidence varied between women who had lost the child from the index pregnancy and those who had not. Among women with a surviving child from the index pregnancy, the risk of another pregnancy declined to 0.61 (95% CI: 0.34, 1.08) at stage II and to 0.35 (95% CI: 0.20, 0.64) at stage III or IV compared with women at stage I (results not shown). Among women who had delivered a live child from the index pregnancy who subsequently died, the decline in pregnancy incidence with disease progression was more precipitous. The pregnancy risk ratio (RR) associated with clinical stage II was 0.26 (95% CI: 0.13, 0.50), and the RR at stage III or IV was 0.07 (95% CI: 0.03, 0.16) (P < 0.001, test for interaction). The association between disease stage and pregnancy risk did not vary by levels of the other covariates in the model and did not change over time after taking into account this interaction.

We considered other measures of disease progression aside from clinical stage and tested their association with pregnancy incidence in separate models. A CD4 cell count of 250 cells/mm3 or less was also significantly associated with a lower incidence of pregnancy in multivariate models, excluding clinical stage (RR = 0.54, 95% CI: 0.36, 0.81). Women whose body weight fell by more than 10% during follow-up experienced a relative pregnancy rate of 0.45 (95% CI: 0.22, 0.92), and women with MUAC measurements less than or equal to 23 cm were 29% less likely to get pregnant during follow-up than women with MUAC measurements of at least 26 cm (RR = 0.71, 95% CI: 0.51, 0.99). Oligomenorrheic and amenorrheic women experienced a relative pregnancy rate of 0.04 compared with women who did not experience these forms of menstrual dysfunction (95% CI: 0.01, 0.17).

Other predictors of the incidence of pregnancy in multivariate analyses included age, marital status during follow-up, outcome of the index pregnancy, and whether the woman had shared her HIV status with anyone. The pregnancy RR was lowest among women aged 35 to 39 years at the start of follow-up compared with women who were 15 to 19 years old (RR = 0.10, 95% CI: 0.02, 0.43). Women who were married during the period of observation were 54% more likely to get pregnant than those who were single, divorced, widowed or in a nonmarital union (95% CI: 1.08, 2.20), and women who had told someone they were HIV-1-positive experienced a relative pregnancy rate of 0.73 (95% CI: 0.56, 0.96). The outcome of the index pregnancy was a strong predictor of pregnancy incidence. Women who experienced a spontaneous abortion or stillbirth during the index pregnancy were nearly 4 times more likely to get pregnant than women who had a living child from the index pregnancy (RR = 3.9, 95% CI: 2.6, 5.8), and child death was associated with a nearly 3-fold increase in the incidence of another pregnancy (RR = 2.8, 95% CI: 2.1, 3.6).

To explore whether the association between clinical disease progression and lower pregnancy incidence was a result of the mediating effects of weight, nutritional status, and menstrual function, we entered these variables in a model with clinical stage and the determinants of pregnancy listed in the primary model in Table 2. Clinical stage remained significantly and strongly associated with pregnancy incidence. Women at clinical stage II experienced a relative pregnancy rate of 0.57 (95% CI: 0.39, 0.84; P = 0.0004), and women at stages III and IV experienced a relative pregnancy rate of 0.26 (95% CI: 0.17, 0.40; P < 0.0001) (results not shown).

Information on HIV disease stage at the time of birth was available for 224 of the 250 live births that were reported during the period of follow-up. Twenty-three births occurred among women at clinical stage I, 115 occurred while women were in stage II, and 86 births were to women in stage III or IV.

In univariate analyses, the relative rate of a live birth comparing women at clinical stage II with women at stage I was 0.58 (95% CI: 0.37, 0.91; Table 3), and the RR for women at clinical stage III or IV was 0.22 (95% CI: 0.14, 0.35). After controlling for other independent predictors of fertility, the relative birth rate for women at stage II was 0.64 (95% CI: 0.39, 1.03), and women at stages III and IV experienced a RR of 0.26 (95% CI: 0.16, 0.43) compared with women at clinical stage I. A CD4 cell count of 250 cells/mm3 or less was also significantly associated with a lower incidence of birth in multivariate models, excluding clinical stage (RR = 0.36, 95% CI: 0.23, 0.56).

[image: Table 3]TABLE 3. Univariate and Multivariate Live Birth RRs Among Women in Dar es Salaam, Tanzania



As noted earlier, we additionally fit models in which the person-time at risk for a pregnancy was considered to begin after completion of exclusive breast-feeding or after completion of exclusive or partial breast-feeding. The results were not qualitatively affected by these alternate assumptions about the period of exposure to a pregnancy or live birth.
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DISCUSSION

Our prospective observations of a cohort of HIV-infected women in Dar es Salaam, Tanzania, indicate that clinical progression to WHO stages II through IV is independently associated with a large decline in the incidence of pregnancy and live births, even after controlling for independent predictors of fertility. This pattern was especially marked in women who had lost the child they had delivered at their most recent prior pregnancy. The association between disease progression and a lower pregnancy incidence persisted after additionally controlling for physiologic factors that may represent mechanisms of the association between disease stage and fertility, namely, weight loss, nutritional status, and menstrual dysfunction.

When CD4 cell count, MUAC, and weight loss were each used in lieu of clinical stage as measures of disease progression, only women with the lowest CD4 cell counts and poorest anthropometric measures demonstrated compromised fertility rates.

Estimates of disease stage are based on clinical signs of progression and may therefore be imperfect measures of disease stage. Validation studies in similar settings found that clinical categories closely approximating the WHO staging system corresponded well with laboratory markers of disease stage and survival of HIV-infected subjects, however.5,13

Our measure of pregnancy incidence is vulnerable to misclassification in that we only have information on clinically recognizable pregnancies. If the incidence of preclinical pregnancy loss was greater among women at advanced stages of disease, our effect estimates might be biased away from a null association. The incidence of clinically recognized pregnancies might, however, be considered a distinct outcome from the incidence of all pregnancies.

Our findings of a decline in pregnancy and live birth rates with advancing disease are consistent with findings from other studies that have observed declines in fertility with progression of disease in HIV-infected women.3,7,14

We explored various biologic components of disease progression and their possible roles in the association between advancing disease and declines in fertility. Weight loss is a defining characteristic of disease progression, and we observed an independent association between extreme weight loss and lower pregnancy rates in this cohort. The association of weight loss with subfertility has also been observed elsewhere.15-17 Although excessive weight loss may play a role in declining fecundity with disease progression, it did not explain the declines in the incidence of pregnancy that we observed.

Investigations by others into whether HIV infection is associated with menstrual dysfunction have yielded inconsistent results.18-22 We found that the incidence of long menstrual cycles did not vary substantially between women at clinical stages I and II of HIV infection but did increase with progression to clinical stages III and IV. This factor did not, however, account for the association between disease progression and declines in fertility.

Our estimates of weight loss and the incidence of menstrual dysfunction are susceptible to some degree of misclassification. It is possible that these variables would have demonstrated a role in explaining the associations of interest if we had more complete and accurate information on their values in this population.

Use of reliable contraceptive methods was low in our cohort, and we found that levels of use did not vary significantly according to a woman's stage of disease. Nevertheless, we cannot rule out the possibility that increases in contraceptive use with advancing disease were not fully measured in the study and might explain, at least in part, the observed differentials in pregnancy risk by disease stage.

Factors that may be responsible for an association between disease progression and fertility decline but that we were unable to study in this population include preclinical pregnancy loss, changes in sperm motility and morphology in an infected partner, and changes in behavior (including a decrease in sexual activity with disease progression).

We observed that social factors seem to play an independent role in the incidence of pregnancy in this group of HIV-infected women as a whole. Women who were married, had recently experienced a fetal or child loss, or did not share their HIV status with anyone were most likely to experience a clinically recognizable pregnancy during the period after HIV diagnosis.

Additional studies could help to shed light on the behavioral and biologic dimensions of progression that are responsible for declining fertility during the course of disease progression in HIV-1-positive women. Research of this nature could improve our understanding of the natural history of HIV-1 infection and could inform estimates of the effect of the HIV-1 epidemic on fertility under changing conditions.
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  APPENDIX

  Criteria used to assign the clinical stage of disease include the following:

   Stage I: asymptomatic infection

   Stage II: (1) weight loss of 3% to 10%, (2) minor mucocutaneous manifestations, (3) prior or current herpes zoster infection, or (4) acute upper respiratory tract infection in the past month

   Stage III: (1) weight loss greater than 10%, (2) chronic diarrhea for at least 4 weeks, (3) prolonged fever for at least 4 weeks, (4) oral candidiasis, (5) oral hairy leukoplakia, (6) pulmonary tuberculosis, (7) severe bacterial infections, or (8) difficulty in swallowing for at least 1 week

   Stage IV: (1) weight loss greater than 10% with (a) prolonged fever and weakness for more than 4 weeks or (b) chronic diarrhea for more than 4 weeks, (2) herpes simplex infection; (3) extrapulmonary tuberculosis, or (4) Kaposi sarcoma

   Cited Here...



Keywords: HIV; clinical stage; pregnancy; live births; Africa; women
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Univariate RR Multivariate RR

Risk Factor No. Events (%)* (95% CI) P (95% CI) P

HIV stage

Stage | 42 (13.6) 1.00 1.00

Stage 11 148 (47.9) 0.53 (0.37, 0.75) 0.0003 0.56 (0.39, 0.82) 0.002

Stage IIT or IV 97 (31.4) 0.19 (0.13, 0.28) <0.0001 0.24 (0.16, 0.36) <0.0001
CD4 cell count (cells/mm?®)

>500 103 (33.3) 1.00 1.00

250-500 87 (28.2) 1.14 (0.85, 1.51) 0.37 1.06 (0.79, 1.43) 0.68

=250 34 (11.0) 0.57 (0.39, 0.83) 0.003 0.54 (0.36, 0.81) 0.003
MUAC (cm)

=26.1 73 (23.6) 1.00 1.00

23.1-26 112 (36.2) 1.01 (0.75, 1.36) 0.95 0.94 (0.70, 1.27) 0.68

=23 72 (23.3) 0.73 (0.53. 1.02) 0.06 0.71 (051, 0.99) 0.04
Weight loss

=3% of baseline weight 147 (47.6) 1.00 1.00

3%-10% of baseline weight 49 (15.9) 1.29 (0.93, 1.78) 0.12 1.32 (0.96, 1.83) 0.09

>10% of baseline weight 8 (2.6) 0.43 (0.21, 0.88) 0.02 0.45 (0.22, 0.92) 0.03
Menstrual dysfunction

No 239 (77.3) 1.00 1.00

Yes 2(0.6) 0.04 (0.01, 0.17) <0.0001 0.04 (0.01, 0.17) <0.0001
Age at baseline (y)

15-19 69 (22.3) 1.00 1.00

20-24 138 (44.7) 0.57 (0.43, 0.76) <0.0001 0.75 (0.55, 1.03) 0.08

25-29 76 (24.6) 0.35 (0.25, 0.48) <0.0001 0.63 (0.43, 0.94) 0.02

30-34 21 (6.8) 0.17 (0.10, 0.28) <0.0001 0.39 (0.21, 0.67) 0.002

35-39 2(0.6) 0.11 (0.03, 0.35) 0.0004 0.10 (0.02, 0.43) 0.002
Educational level

0-4 years 35(11.3) 1.00 1.00

5-8 years 244 (79.0) 1.09 (0.76, 1.55) 0.64 1.04 (0.72, 1.50) 0.84

9 or more years 27 (8.7) 0.70 (0.42, 1.16) 0.16 0.68 (0.39, 1.20) 0.18
Partner’s educational level

No education 55(17.8) 1.00 1.00

Low education 168 (54.4) 0.89 (0.65, 1.20) 0.44 0.96 (0.70, 1.33) 0.82

High education 64 (20.7) 0.78 (0.54, 1.12) 0.18 0.79 (0.54, 1.17) 0.23
Source of income at baseline

Fully or partly self-sufficient 64 (20.7) 1.00 1.00

Relies on partner for full support 242 (78.3) 1.42 (1.10, 1.84) 0.01 1.09 (0.82, 1.46) 0.54
Marital status during follow-up

Not married 38(123) 1.00 1.00

Married 211 (68.3) 1.59 (1.13, 2.25) 0.01 1.54 (1.08, 2.20) 0.02
Notified anyone of HIV status.

Did not notify anyone 103 (33.3) 1.00 1.00

Notified someone 141 (45.6) 0.56 (0.44, 0.73) <0.0001 0.73 (0.56, 0.96) 0.02
Number of live births

0-1 152 (49.2) 1.00 1.00

2-3 123 (39.8) 0.50 (0.40, 0.64) <0.0001 0.79 (0.59, 1.05) 0.10

4+ 28 (9.1) 0.26 (0.17, 0.39) <0.0001 0.61 (0.37, 1.02) 0.06
Fetal/child loss from baseline pregnancy

Living child 184 (59.5) 1.00 1.00

Fetal loss 37 (12.0) 4.68 (3.29, 6.66) <0.0001 3.90 (2.63, 5.79) <0.0001

Child death 86 (27.8) 2.60 (2.02. 3.36) <0.0001 2.76 (2.11, 3.60) <0.0001

*Numbers do not always add up to 100% because some observations were missing values for some covariates.

+Includes live births from the index pregnancy.

Clinical stage, CD4 cell count, weight loss, MUAC, and menstrual function were each included in a separate multivariate model with the other covariates in the table and
randomization arm. All other measures of association are based on a primary model, including clinical stage, the other factors in the table (except for CD4 cell count, weight loss, MUAC,
and menstrual function), and randomization arm.
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Univariate RR

Multivariate RR

No.
Risk Factor Events (95% CI) P 95% CI) P

HIV stage

Stage | 18 1.00 1.00

Stage II 117 0.58 (0.37, 0.91) 0.017 0.64 (0.39, 1.03) 0.07

Stage I1I or IV 87 0.22 (0.14, 0.35) <0.0001 0.26 (0.16, 0.43) <0.0001
CD#4 cell count (cells/mm?)

>500 101 1.00 1.00

250-500 65 0.83 (0.61, 1.13) 0.23 0.74 (0.54, 1.02) 0.07

=250 28 0.43 (0.28, 0.66) <0.0001 0.36 (0.23, 0.56) <0.0001

Clinical stage and CD4 cell count were each included in a separate multivariate model controlling for age, education of the woman
and her partner, source of income, number of prior live births, marital status, whether the woman told anyone of her HIV status, the
outcome of her index pregnancy, and randomization arm.
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Stage 1 Stage 11 Stage III
n (%)* n (%)* or IV n (%)* Pi

Age (v)

15-19 29 (19) 53 (15) 42 (9)

20-24 71 (47) 157 (44) 173 (36)

25-29 33(22) 101 (29) 167 (36)

30-34 16 (10) 3309 82 (17)

35-39 32 10 (3) 17 (6) <0.001
Education

0-4 years 22 (15) 40 (11) 65 (14)

5-8 years 114 (78) 270 (77) 366 (76)

9 or more years 10 (7) 42 (12) 50 (10) 0.42
Partner’s educational level

No education 25 (18) 59 (18) 64 (14)

Low education 85 (60) 190 (58) 264 (60)

High education 32(23) 78 (24) 114 (26) 0.68
Financial dependence on others

Fully or partly self-sufficient 3121 94 (26) 123 (26)

Relies on partner for full support 120 (79) 260 (73) 358 (74) 0.31
Number of prior live birthsi

0-1 67 (47) 155 (44) 135 (28)

2-3 54 (38) 165 (47) 237 (49)

4+ 23 (16) 30 (9) 109 (23) <0.001
Marital status at time of follow-up§

Not married 103) 23 (18) 16 (17)

Married 32 (97) 103 (82) 79 (79) 0.10
Notified anyone of HIV status§

Did not notify anyone 24 (38) 86 (36) 76 (21)

Notified someone 39 (62) 152 (64) 281 (79) <0.001
Fetal/child loss from index pregnancy§

Living child 103 (68) 253 (71) 355 (74)

Fetal loss 22 (15) 29 (8) 19 (4)

Child death 26 (17) 72 (20) 107 (22) <0.001
Total 152 (100) 354 (100) 481 (100)

iPearson x° test.

e-varying covariate.

uding births from index pregnancy.

*Some frequency distributions do not add up to 100% because of rounding.
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