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Abstract 
The objective of the study is to understand the relationship between HIV status, fertility and utilisa-
tion of maternal care services in India using the NFHS 2005-2006 data. The mean number of children 
ever born (a measure of fertility) is substantially higher among HIV-negative women than among the 
HIV-positive women (2.8 and 2.1 respectively). Ten-year age specific fertility rates (ASFR) were cal-
culated, there is no noticeable difference in pattern of ASFR between HIV-positive and HIV-negative 
category of women observed though the ASFRs were substantially lower among the HIV-positive 
women. The total fertility rate (TFR) among HIV-positive women (0.84) is substantially lower at one 
third of the TFR among HIV-negative women (2.78). The proportion of HIV-positive pregnant women 
utilising ANC services is 92 percent compared to 78 percent among HIV-negative women, who have 
alive birth during the 5-year preceding the survey. Similarly, the proportion of HIV-positive women 
(67%) delivering their babies in an institution is also much higher than among HIV-negative women 
(40%). This study concludes that the effort of the government to integrate ART services with mater-
nity care services is likely to have benefited the HIV positive mothers. 
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1. Introduction 
The Millennium Development Goal 5 on improving maternal health calls for reducing maternal mortality by in-
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creasing the institutional deliveries and access to reproductive health care services including antenatal care [1]. 
In India, women who received at least three antenatal visits for their last pregnancy and medical assistance at 
delivery increased between 1992 and 2006, from 44% to 51% and from 35% to 49%, respectively [2]. The in-
crease though small is attributed to the Janani Suraksha Yojna launched by the National Rural Health Mission, 
which promotes both antenatal care services and institutional deliveries [3]. 

In addition to regional, urban rural and income variations [4]-[6] in utilisation of maternal health care, indi-
vidual factors such as age, religion, education level, caste [7] and health care level factors such as availability 
and accessibility of health care [8] affect the utilisation of health services. Among the individual factors, fertility, 
and parity of the mother are also considered as factors that determine the utilisation of the health facility [8]. 
While there are studies which illustrate on these in general population, few studies in India and elsewhere talk 
about the fertility and utilisation of health services among women by HIV status. 

Studies from high HIV prevalent countries which have attempted to understand fertility behaviour among the 
HIV positive women do not conclusively say about the difference in terms of pregnancy intentions or desires by 
HIV serostatus [9], however few studies suggest a reduced desire [10] [11]. The decreased desire could be due 
to their apprehensions about their own health and upbringing of the child. Nevertheless, due to the importance 
and status a woman gets in the society in terms of her being pregnant or not pregnant, any differences in preg-
nancy cannot be attributed to the HIV status [12]. Recent studies also suggest that Anti Retroviral Therapy 
(ART) has increased opportunities and hopes for women wanting to be pregnant [13]. Few studies examine the 
relationship between HIV status and actual fertility [14] and this is majorly due to limitation in the availability 
of prospective data that can establish the relationship of HIV status on fertility [12]. A study in Vietnam sug-
gests the positive association between awareness of HIV status and abortion [15], though giving the variation in 
cultural practices from place to place, the findings cannot be generalised. Few studies also suggest that women 
who are HIV positive seldom go to the health care provider due to reasons such as stigma and health care pro-
vider’s negative attitude towards HIV positive women [16]. Contrary to this, studies examining the utilization of 
maternal health care services by HIV status illustrate an increasing utilisation of health care by the HIV positive 
compared to the negative [17] [18], majorly due to link of these services to the Ante Retroviral Treatment. 

In India, though several studies have been carried out to understand the behavioural pattern including repro-
ductive behaviour of the HIV infected population majorly among high-risk groups i.e., Female sex workers, 
Men having Sex with Men, Injecting Drug Users and long distance truck drivers who are clients of sex workers 
[19]-[22]. Nevertheless few studies in India look specifically into the utilisation of maternal health services or 
fertility and reproductive health by HIV status. This is majorly due to absence of specific data pertaining to this. 

In India, though NACO estimates that about 0.8 million women are HIV positive, majority of them are un-
aware of their HIV status [23]. NACO has in-fact identified this as one of the major challenges in addressing the 
issues of prevention of HIV in India. Under the NACP-IV, this is targeted as one of the major issues and volun-
tary testing and treatment is being promoted vehemently (NACO). 

In this paper, we examine the relationship between HIV status, ANC utilisation and fertility among women in 
India. The specific objectives of this paper are to analyze and study the differentials in some of the key maternal 
and child health related indicators among HIV-positive and HIV-negative women in India including: 1) fertility 
pattern, 2) ANC utilisation, 3) delivery and post-natal care seeking and 4) experience of miscarriages. 

2. Data and Methodology 
Data used for the study is taken from third round of the National Family Health Surveys conducted during the 
years 2005-2006 (NFHS-3). NFHS is a large scale, multi -rounded household survey designed to provide esti-
mates of indicators of fertility, mortality, family planning, health, and nutrition of women aged 15 - 49 years at 
the national and state levels. In NFHS-3, biological parameters by blood tests for HIV and anaemia [2] were also 
collected. The necessary data required for this paper has been created by combining the HIV data records and 
the individual woman’s data. 

2.1. Measures 
To measure fertility, selected indicators i.e., age at first intercourse, mean number of children ever born (CEB), 
pregnancy wastage/termination and total fertility rate (number of children born per woman) are considered. To-
tal fertility rate is calculated from birth history information collected from all women aged 15 - 49 years. In or-
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der to examine the fertility among HIV positive and negative women, total fertility rate is calculated for births 
occurring during 5-year period preceding the survey and 10-year age grouping is prepared to have enough num-
ber of births included in the analysis to produce reliable fertility estimates, especially for the HIV-positive 
women. For understanding the utilisation of maternal health services, the following variables have been consid-
ered i.e., Ante natal Care, Assistance during delivery and Post natal check up. 

2.2. Statistical Analysis 
Cross tabulations and chi-square tests are used to examine the differentials in the utilisation of maternal health 
care services and experience of miscarriages among women according to their HIV status. The NFHS stratified 
random sampling needs weight to derive parameters estimates, so the HIV sample weights have been used in the 
analysis, however un-weighted numbers are provided for the HIV-positive cases. Odds ratios and 95% confi-
dence intervals were calculated. 

2.3. Sample Characteristics 
The NFHS-3, 2005-2006, collected information from 124, 385 women age 15 - 49 years and 74, 369 men age 15 - 
54 years. Of these, blood samples were collected from a representative sub-sample of 52,853 women and 52,804 
men. The numbers of cases reported in the tables are weighted and hence they may differ marginally from the 
un-weighted figures mentioned above. 

We have examined the percent distribution of women age 15 - 49 years by HIV sample status and wealth in-
dex. It is evident that a lower proportion of women belonging to the poorest quintile were tested for HIV com-
pared with those who are not tested (15 percent compared with 20 percent). However, a higher proportion of 
women from the middle and richer quintiles were tested for HIV compared with those not tested (45 percent vs. 
37 percent). These differences are lower if we apply the HIV sample weights. It is of interest to note that, a 
higher proportion of women belonging to the middle and richer quintiles are HIV-positive compared with other 
quintiles. For example, one-third of all HIV-positive women are from the richer wealth quintile. 

The distributions of all women age 15 - 49 years by marital status according to HIV sample status and HIV-
test result indicated that of women interviewed, 21 percent were never married and 75 percent were currently 
married. The remaining four percent were widowed, divorced or not living together with a man as if married. 
There is no substantial difference noticed in the distribution between those tested for HIV and those not tested 
for HIV with respect to marital status. However, as expected, among those tested for HIV, the marital status dis-
tribution among HIV-negative and HIV-positive women differ substantially. For example, less than four percent 
of the HIV-positive women are never married compared with 20 percent among those who are HIV-negative. 
Similarly, among those women who are not living together with a man as if married, a much higher proportion is 
HIV-positive (6 percent vs. 1 percent).  

3. Results 
The differentials in fertility among HIV-positive and HIV-negative women were examined by the mean number 
of children ever born (CEB). The results of the mean number of children ever born, and mean and median age at 
first intercourse by HIV status are presented in Table 1. From the table it is evident that the mean CEB is sub-
stantially higher among HIV-negative women compared with HIV-positive women (2.8 among HIV-negative 
women compared with 2.1 among HIV-positive women). The mean and median age at first intercourse is lower 
among HIV-positive women (mean 16.9 years and median 16.0 years) compared with HIV-negative women 
(mean 17.2 years and median 17.0 years). 

The current pregnancy status of women age 15 - 49 years according to the current HIV and marital status is 
shown in Table 1. The proportion of women who are currently pregnant is substantially lower among HIV-positive 
women compared with HIV-negative women irrespective of their marital status. For example, among all women 
aged 15 - 49 years tested for HIV, more than five percent of the HIV-negative women are currently pregnant com-
pared with less than three percent among those HIV-positive. The differences are even higher for ever married and 
currently married women. Similarly, the proportion of women who had a live birth during the 5-year period pre-
ceding the survey is also lower among HIV-positive women compared with HIV-negative women (see Table 1). 
Forty-two percent of the HIV-negative women currently married had at least one live birth during the 5-year period 
preceding the survey while the same proportion is only 20 percent among the HIV-positive women. 
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Table 1. Characteristics of women age 15 - 49 years according to HIV-status, India, 2005-2006.                            

 
HIV Status All 

Sample Negative Positive 

Marital Status % % % 

Never married 20.4 3.5 20.3 

Married 74.8 66.1 74.8 

Widowed 3.2 22.6 3.3 

Divorced 0.3 1.7 0.3 

Not living together 1.3 6.1 1.3 

Total 100.0 100.0 100.0 

No. of women 53,216 115 53,331 

Age at first intercourse (in years)  
Mean 17.2 16.9 17.2 

Median 17 16 17 

Number of women* 41,156 108 41,265 

Mean number of children ever born (CEB) 2.83 2.08 2.83 

Number of women* 42,376 112 42,488 

Pregnant at the time of survey (%) 5.3 2.6 5.3 

Given birth during past 5 years 31.9 19.8 31.9 

All sample women 53,217 115 53,332 

Pregnant at the time of survey (%) 6.7 2.7 6.7 

Given birth during past 5 years 40.1 20.5 40 

Ever married women 42,376 111 42,487 

Pregnant at the time of survey (%) 7.1 3.9 7.1 

Given birth during past 5 years 42.0 20.0 42.0 

Currently married 39,825 76 39,901 
*Number of women reported are different because of case elimination due to missing or inconsistent information on age at first intercourse. 
 

Table 2 shows the TFR for the 5-year period1 preceding the survey for women age 15 - 44 years computed 
for different sub-groups of women based on whether tested for HIV or not, and, among those tested, by their 
HIV status. Ten-year age specific fertility rates are calculated and presented in the table due to the small number 
of HIV-positive women in the sample. There is no noticeable difference in pattern of ASFR between HIV-posi- 
tive and HIV-negative category of women though the rates were substantially lower for the HIV-positive cate-
gory. The TFR among HIV-positive women (0.84) is substantially lower at one third of the TFR among 
HIV-negative women (2.78). 

The proportion of HIV-positive pregnant women utilising ANC services is 92 percent compared to 78 percent 
among HIV-negative women, who had alive birth during the 5-year preceding the survey (Table 3). Sev-
enty-nine percent of HIV-positive women have sought ANC services from a doctor compared to 50 percent 
among HIV-negative women. Similarly, the proportion of HIV-positive women delivering their babies in an in-
stitution is also much higher than among HIV-negative women (67 and 40 percent, respectively) (Table 3). The  

 

 

15-year period preceding the survey and 10-year age grouping are used to have enough number of births included in the analysis to produce 
reliable fertility estimates, especially for the HIV-positive women. 
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Table 2. Total fertility rate (TFR) and age specific fertility rates for women age 15 - 44 years for the 5-year period preceding 
the survey by HIV-sample and HIV-status, India, 2005-2006.                                                        

Age 

All women1 HIV-sample women2 

HIV sample Non-HIV sample All  HIV-negative HIV-positive HIV Sample 

Age Specific Fertility Rate (ASFR) 

15 - 24 0.175 0.137 0.153 0.153 0.053 0.153 

25 - 34 0.115 0.098 0.105 0.107 0.026 0.107 

35 - 44 0.019 0.018 0.018 0.017 0.004 0.017 

TFR 3.09 2.52 2.77 2.78 0.84 2.77 

Note: 1. The rates for “all women” are calculated using the “national all women weight” and for the “HIV-sample women” the “national HIV sample 
weight” is used. 2. 10-year age groups are used to get a better estimate for the HIV-positive sample. 
 
Table 3. Pregnancy history, Delivery, ANC and PNC receiving among women age 15 - 49 years who had a live birth during 
past 5-years by HIV-status, India, 2005-2006.                                                                     

Percent of women experienced pregnancy wastage/termination 
HIV Status 

Negative Positive All 

Ever 15.0 19.0 15.0 

During 5-year preceding the survey 5.9 8.7 5.9 

Number of women 53,215 116 53,331 

Percent of institutional deliveries1     39.8     66.7     39.8 

Assistance during delivery    
Any health professional1 47.3 71.4 47.4 

Doctor1 36.1 63 36.1 

ANM/nurse/midwife/LHV 28.7 25 28.7 

Other health professional 1.4 3.6 1.4 

TBA1 40.5 17.9 40.4 

Relative/friend 42.4 29.6 42.4 

Other/none 0.5 0.0 0.5 

Number of births 23,998 27** 24,025 

Antenatal care provider    
Doctor1 50.4 79.3 50.5 

ANM/nurse/midwife/LHV 36.5 43.9 36.5 

Other health personnel 1.7 0.0 1.7 

Anganwadi/ICDS worker 4.4 2.8 4.4 

No antenatal care1 22 8.1 22 

During pregnancy had:    
Difficulty with daylight vision 6.3 2.9 6.3 

Difficulty with night blindness 8.9 7 8.9 
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Continued  

Convulsions not from fever 10.6 4.2 10.6 

Leg, body or face swelling1 26 47.1 26 

Excessive fatigue1 49.3 63 49.3 

Vaginal bleeding 4.8 2.7 4.8 

Received postnatal care    
Less than 4 hours 27.6 50 27.6 

4-23 hours 4.9 0 4.9 

1 - 2 days 5 4.5 5 

3 - 41 days 4.1 4.5 4.1 

DK/missing 1 4.5 1 

No postnatal care1 57.3 36.4 57.3 

Received with-in 42 days of delivery1 41.6 60.9 41.7 

Number of women 16,994 23** 17,017# 

**Un-weighted number is 49; 1Significantly different; Note: #The calculations refer to last live birth during past five years preceding 
the survey. 
 
proportion assisted during delivery by a health professional is also higher among HIV-positive women com-
pared with HIV-negative (71 percent among HIV-positive and 47 percent among HIV-negative). 

The differential in the postnatal care coverage among HIV-negative and HIV-positive women is also substan-
tial (42 percent and 61 percent, respectively). The differences are much higher for those receiving postnatal care 
within four hours of childbirth (Table 3). 

The differentials in the complications during pregnancy indicate that prevalence of leg or body or face swell-
ing and excessive fatigue is substantially higher among HIV-positive women compared with HIV-negative 
women (Table 3). For example, 47 percent of the HIV-positive women who had a live birth during 5-year pe-
riod preceding the survey reported leg, body or face swelling compared with 26 percent among HIV-negative. 
However, no significant differences were observed with respect to other problems during pregnancy such as dif-
ficulty in daylight vision, night blindness, etc. 

The experience of the pregnancy termination/miss-carriage among women according to the current HIV status 
was also analyzed and the results are presented in Table 3. The results suggest that a higher proportion of 
HIV-positive women experience pregnancy termination/miss-carriage than HIV-negative women. 

4. Discussion 
The results indicate that fertility among HIV-positive women is substantially lower than that of HIV-negative 
women. Though the TFR for the HIV-positive women is based on limited number of observations, a much lower 
TFR compared with HIV-negative women is indicative and conforms to earlier findings using population based 
data from Africa [24] [25]. Fertility is lower because of HIV infection or that women avoid pregnancy due to 
their HIV status. There is hardly any study carried out to understand the fertility pattern of HIV-positive and 
HIV-negative women in India or elsewhere using population based data, to further substantiate our claim. 

Further, the antenatal care coverage, proportion delivering in an institutional facility and postnatal care among 
HIV-positive women are significantly higher than that of HIV-negative women. This highlights the fact that the 
chances of seeking antenatal care from a qualified health professional by HIV-positive women are higher than 
that of HIV-negative women [17]. This could be due to the linkages of ART services with the maternity care or 
due to the motivation and counselling offered to these women. 

Similarly, a higher pregnancy termination among HIV positive women may either be due to HIV infection or 
due to women knowing their HIV status and hence terminating the pregnancy. This suggests the need to inves-
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tigate the relationship between HIV status and fertility further with new population based data sets to establish 
the linkages in detail. 

NFHS-3 data does not provide the opportunity to explore this due to limited HIV-positive cases. The few 
HIV-positive cases in the sample restrict the scope of attempting multivariate analyses. Therefore, in this paper, 
the analysis is limited to cross tabulations at national level, though state-wise differentials in the HIV prevalence 
are substantial. 

These limitations notwithstanding, the current study is among the first, to our knowledge, that uses NFHS 
data to understand fertility and ANC service utilisation by HIV status. While more work is needed for confirma-
tion, findings suggest that HIV positive women are more likely to use the ANC services. Hence, the effort of the 
government to integrate ART services with Maternity care services is likely to have yielded benefits. 
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