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Abstract

Objectives: The present study evaluated the changes in serology and human immunodeficiency virus (HIV) 
testing behaviors over a 10‑year period in a center in India. Methods: We used clinical data collected at the 
antenatal clinic from 2002 to 2011. The key outcomes were: (1) Proportion of women who opted for HIV test 
and those who tested positive; (2) proportion of male partners who came in for HIV test and those who tested 
positive; and (3) proportion of women who opted for continuation of pregnancy or for medical termination of 
pregnancy. Results: We tested 11,452 women for HIV over the 10‑year period from 2002 to 2011. The proportion 
of women who opted for HIV testing was 72.0% (95% confidence interval [CI]: 70.7–73.4%). The acceptance 
of test increased from 35.9% (95% CI: 31.7–40.4%) in 2002 to the peak of 82.6% (95% CI: 78.6–86.8%) 
in 2009 (P < 0.001). The overall HIV prevalence over the decade was 0.70% (95% CI: 0.55–0.87%). The 
prevalence high at 1.11% (95% CI: 0.23–3.24%) in 2002 and reduced to 0.37% (95% CI: 0.12–0.87%) in 
2011 (P < 0.001). Only 0.57% of male partners tested for HIV over this time period. Conclusion: Strategies 
to improve acceptance of testing in pregnant women should be included in the Indian guidelines. The male 
partners do not get tested. Thus, this component needs to be strengthened ‑ by targeted interventions for 
male spouses ‑ to make the program more effective.
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INTRODUCTION
It is estimated that about India has about 2.09 
million cases of people living with human 
immunodeficiency virus (HIV)/AIDS in 2011. Even 
though the incidence of new cases has reduced 
over the past few years, the total number of cases 
is relatively high.[1] India predominantly has a 
concentrated HIV epidemic. Thus, although the 

overall HIV adult prevalence in 2011 was 0.27%, 
in certain high‑risk groups the estimated prevalence 
was very high. For instance, in the year 2010–2011, 
the prevalence was 2.67% in female sex workers 
was 2.67%, 4.43% in men who have sex with men, 
7.14% in people who injected drugs, and 8.82% in 
male‑to‑female transgendered people.[1] The main 
route of transmission ‑ unprotected sex ‑ accounts for 
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nearly 89% of the total new infections. The second 
most common route of transmission, accounting for 
5% of the cases is a parent to child transmission.[2]

The first National AIDS Control Programme (NACP) 
in was launched in 1992 for prevention and control 
of HIV in India. The Prevention of Parent to Child 
Transmission (PPTCT) was initiated in 2002 under 
NACP‑II.[1,2] The main components of the program 
were aimed at (1) Primary prevention of HIV 
in women; (2) avoid unintended pregnancies in 
HIV‑infected women; (3) prevent transmission of 
HIV infection to the baby; and (4) support women 
and children living with HIV.[3] Even though the 
initial treatment strategy was single dose nevirapine, 
the current recommendations include providing 
antiretroviral therapy (ART) to all infected 
women).[1,3] In fact, the NACP has converged its 
program with the National Health Mission (NHM) 
to improve the reach to all pregnant women. The 
current recommendations include an essential 
package for PPTCT services; some of the components 
are: Counseling; “family centric approach;” provision 
of ART; institutional delivery; counseling and 
support post delivery; follow‑up and care of the 
baby; and treatment of associated conditions (such as 
sexually transmitted infections).[3]

India, with more than 15,000 PPTCT centers, tests 
about 8.83 million women annually, and the program 
was integrated with the NHM to provide HIV testing 
services to all antenatal women.[3] However, only 
53% of pregnant women use skilled child care, 
and the total estimated proportion of coverage of 
the pregnant women who have been tested for HIV 
was 23% in 2010.[3,4] Even though, there has been 
an improvement in women availing the Integrated 
Counselling and Testing Centres,[5] studies have 
identified certain shortcomings such as low coverage 
of the PPTCT program, poor follow‑up of the mother 
and baby, low proportion of institutional deliveries, 
inadequate counseling services, poor laboratory 
facilities, and resistance to medications.[6‑10]

The present study was designed to study the 
changes in serology and HIV testing behaviors over 
a 10‑year period in a PPTCT center in a tertiary care 
center in India. We also assessed the public health 
implications of these changes on the PPTCT program 
in the country.

METHODS
The present study is a secondary analysis of clinical 
data collected at the antenatal clinic (ANC) from 
2002 to 2011.

Study site
The study was conducted the Mahatma Gandhi 
Mission’s Medical College and Hospital, Aurangabad, 
Maharashtra, India. It is situated at a distance of 
about 350 km from the state capital Mumbai and has 
experienced rapid urbanization over the past decade. 
The hospital has all specialty and subspecialty 
departments and caters mostly to low‑middle and 
low‑income patients.

Study procedures and population
The PPTCT program at the MGM Medical College 
and Hospital was started in the year 2002. 
Aurangabad was classified a Category A (>1% 
prevalence in ANC) district based on the surveillance 
data.[11] In concordance with the National AIDS 
Control Organisation (NACO) program, we 
implemented the opt‑out policy of HIV testing. All 
women accessing antenatal care in the hospital 
were counseled about HIV testing using the group 
counseling method. We tested HIV in all consenting 
women. The posttest counseling was done in these 
women using one‑to‑one counseling technique. All 
women were also asked to discuss HIV with their 
spouses and get them tested in the center.

We discussed all the treatment and care options 
with HIV‑infected women. These included various 
options ‑ continuation of pregnancy or medical 
termination of pregnancy (MTP). In women who 
opted for continuation of pregnancy, we offered them 
therapy according to the NACO guidelines. These 
included: Single dose of nevirapine to the mother; 
elective caesarean section with no milking of cord; 
choice of feeding options; a single dose of nevirapine 
to the baby; and follow‑up of all children in the 
hospital.

Statistical analysis
The key outcomes in our analysis were: 
(1) Proportion of women who opted for HIV 
test (total number of women who had an HIV test/
total number of women who attended the ANC) and 
proportion of women who tested HIV positive (total 
number of women who tested HIV positive/total 
number of women tested); (2) proportion of male 
partners who came in for HIV test (total number of 
male partners tested/total number of women tested) 
and proportion who tested HIV positive (proportion 
of male partners who tested HIV positive/total 
number of male partners tested); and (3) proportion 
of women who opted for continuation of pregnancy 
or MTP (total number of women who continued with 
the pregnancy or opted for MTP/total number of 
women who tested HIV positive). We calculated the 
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proportions and their 95% confidence intervals (CIs) 
for each year and the trends were assessed using the 
Chi‑square test for trend. Data were analyzed using 
Stata Version 13 (StataCorp, College Station, Texas, 
USA).

The study was approved by the Ethics Committee at 
MGM Medical College, Aurangabad.

RESULTS
We tested 11452 women for HIV over the 10‑year 
period from 2002 to 2011. The total ANC attendance 
over the 10‑year period was 15901; thus, the total 
proportion of women who opted for HIV testing was 
72.0% (95% CI: 70.7–73.4%). The acceptance of test 
increased from 35.9% (95% CI: 31.7–40.4%) in 2002 
to the peak of 82.6% (95% CI: 78.6–86.8%) in 2009; 
the trend was statistically significant (Chi‑square 
for trend P < 0.001) [Figure 1]. However, there 
was a reduction in the proportion from 2009 to 

2011 [Figure 1]; this trend was also statistically 
significant (Chi‑square for trend P < 0.001).

The overall HIV prevalence over the decade was 
0.70% (95% CI: 0.55–0.87%). The prevalence 
was as high as 1.11% (95% CI: 0.23–3.24%) 
in 2002. It reduced over time: It was 0.86% 
(95% CI: 0.45–1.51%) in 2006 and as low as 
0.37% (95% CI: 0.12–0.87%) in 2011 [Table 1]. 
This reduction in proportion was statistically 
significant (Chi‑square for trend P < 0.001) 
[Figure 2]. In the year 2002, two of the three 
women who tested positive for HIV opted for 
MTP. However, the proportion of women who 
opted for MTP reduced over the 10‑year period. 
None of the women opted for MTP in the year 
2011 [Figure 3]. This reduction was statistically 
significant (Chi‑square for trend, P = 0.001). Only 
one woman (of three positive women) opted for 
delivery in the year 2002. However, all HIV‑infected 
women opted for delivery in the year 2011 
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Figure 1: Trends of the total antenatal attendance (ANC) and proportion of women who opted for HIV testing, 2002-11, Aurangabad, India
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Figure 2: Trends of the total antenatal women who opted for HIV test and proportion of women who were HIV infected, 2002-11, Aurangabad, India
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[Figure 3]; this trend was statistically significant 
(P = 0.001).

Only 0.57% of male partners tested for HIV over 
this time period. The proportion of male partners 
who opted for HIV testing was 0.73% (95% CI: 
0.09–2.67%) in 2002. There was a gradual reduction 
in this proportion over the 10‑year period [Figure 4]. 
The proportion of male partners who tested for HIV 
was as low as 0.22% (95% CI: 0.05–0.65%) in 2011; 
this reduction was statistically significant (Chi‑square 
for trend, P = 0.006).

Of the total 80 HIV‑infected women, 48 have 
delivered. Of these, 27 children have completed 
their 18 months of follow‑up (until the end of 
2011); all of these children tested negative for HIV. 
Furthermore, seven children were still being followed 
up until the end of 2011.

DISCUSSION
Thus, in our study, the prevalence of HIV among 
antenatal women reduced over the 10‑year period. 
Though, a high proportion of antenatal women 
opted for HIV testing; there was a decline in the 
proportion in the latter years. The proportion of 
spouses who underwent HIV testing was very low 
in our population.

In general, the trends of HIV prevalence have been 
similar to the overall state prevalence. For instance, 
the sentinel surveillance data show that the HIV 
prevalence in the ANC clinics in Maharashtra was 
1.15% in 2003. However, the proportion had reduced 
to 0.42% in the year 2010–11.[12] Even though 
these findings are encouraging, an important area 
of concern is the reduction in the proportion of 
women who opted for HIV testing. Such reductions 
in the proportion of ANC women opting for HIV 
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Figure 3: Trends of the total antenatal women were HIV infected, and proportion of those who opted for medical termination of pregnancy and 
continuation of pregnancy, 2002-11, Aurangabad, India
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Figure 4: Trends of the total antenatal women who opted for HIV test and proportion of spouses who tested for HIV, 2002-11, Aurangabad, India



Shiradkar, et al.: Trends in a PPTCT clinic in India

62 Indian Journal of Sexually Transmitted Diseases and AIDS 2016; Vol. 37, No. 1

test have also been reported from other parts of 
India.[8] The overall, however, of the proportion of 
women who opted for HIV testing was similar to 
that observed in other parts of the country.[7,13] It has 
been suggested that, though testing and management 
facilities are available in the PPTCT centers, many 
women experience discrimination by various 
stakeholders (such as healthcare personnel, family 
members, and the larger community).[14] In addition, 
women may feel that HIV‑positive status may bring 
shame to them or their family;[14] thus, they may 
be reluctant to undergo HIV test or access PPTCT 
services. Though counselors address individual level 
stigma and discrimination, systematic discrimination 
in healthcare settings needs to be addressed by 
incorporating various components of stigma and 
discrimination in HIV‑infected individuals and 
means to address them in the guidelines for PPTCT 
programs in India.

Another important finding observed in this study is 
that all HIV‑infected women opted for continuation 
of pregnancy in the latter years, whereas all 
HIV‑infected women had opted for MTP in earlier 
years. Though some pregnancies in HIV‑infected 
women may be unintended, it has also been 
observed that a high proportion of HIV women 
desires to have a child even if they already have 
children.[15‑17] Tibrewal and Goswami found that 
HIV‑infected women opted for MTP due to fear 
of transmission to the child.[18] Thus, increased 
awareness about HIV, availability of treatment for 
prevention of transmission, and availability of 
treatment options (including antiretroviral therapy) 
through government program for HIV care of infected 
children may have contributed to this change. Other 
issues that determine choices about pregnancy are 

the duration of HIV infection, economic status, 
and support from the family members.[16,18,19] For 
instance, Kanniappan et al. reported that women 
who were assured of family support and care of 
their infected children were more likely to opt to 
have a child.[19] Thus, pregnancy related choice in 
HIV‑infected women is as much a socioeconomic 
issue as it is a clinical issue; these areas should form 
an important component of the PPTCT policy.

One of the most significant findings from our study 
was the poor attendance of the male partners in 
the PPTCT clinic. Less than 1% of male partners 
were tested in the PPTCT clinic; the proportion 
had significantly reduced over the past 10 years. 
Though, low male involvement has been reported 
globally,[20‑23] none of these studies found the 
involvement to be as low as our study. In general, 
HIV testing among male partners has been reported 
to be significantly higher in HIV‑infected women 
and in those whose men who had tested for HIV 
earlier.[24] A systematic review by Morfaw et al. 
found that reluctance to learn one’s HIV status and 
lack of time were two main barriers to access these 
services.[25] Apart from these factors, cultural norms 
that pregnancy is only woman’s affair and assuming 
that one’s status is same as that of the partner were 
important factors that prevented men from attending 
the ANC.[25] Interestingly, knowledge about routes 
of HIV transmission and HIV testing facilities in 
government hospitals were found to be associated 
with a willingness to test by male partners.[26] In 
addition, women themselves may be disinclined to 
discuss HIV testing and HIV status with the male 
partners; this may be due to fear of stigma, adverse 
labels, or domestic violence.[25,27] Thus, effective 
programs (such as couple counseling) to encourage 

Table 1: The HIV testing behaviours of women and spouses, and HIV serology in women, 2002‑11, 
Aurangabad, India

All Antenatal 
care attendees

N

Women who 
opted for HIV test

n (%)

% (95% confidence intervals)
Women who 

tested HIV positive
Spouses who 

opted for HIV test
All 15901 11452 (72.0) 0.70 (0.55-0.86) 0.58 (0.44-0.73)
Year

2002 755 271 (35.9) 1.11 (0.22-3.24) 0.74 (0.09-2.67)
2003 1007 758 (75.3) 1.19 (0.54-2.25) 1.06 (0.46-2.08)
2004 1224 865 (70.7) 0.92 (0.40-1.82) 0.92 (0.40-1.82)
2005 1676 1167 (69.6) 1.11 (0.59-1.90) 0.43 (0.14-1.00)
2006 1809 1389 (76.8) 0.86 (0.45-1.51) 0.72 (0.35-1.32)
2007 1860 1467 (78.9) 0.68 (0.33-1.25) 0.68 (0.33-1.25)
2008 1661 1350 (81.3) 0.59 (0.26-1.17) 0.59 (0.26-1.17)
2009 1913 1580 (82.6) 0.57 (0.26-1.08) 0.57 (0.26-1.08)
2010 2065 1265 (61.3) 0.24 (0.05-0.69) 0.24 (0.05-0.69)
2011 1931 1340 (69.4) 0.37 (0.12-0.87) 0.22 (0.05-0.65)

Chi square for trend <0.001 <0.001 0.006
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male participation should be designed and included 
in the PPTCT centers. It was earlier pointed out that 
the Indian PPTCT programs did not have specific 
strategies to include fathers in these centers. Though, 
a new strategy and policy document were released 
in 2013, it still does have any specific guidelines or 
methods for involving men in the PPTCT centers. It 
is quite possible that male partners may get tested 
at other sites (such as private clinics); but, there are 
no existing mechanisms to track these tests. Even 
the ANC data collected for regular monitoring do 
not reflect the male attendance in these centers. 
Thus, the program strategies need to be upgraded to 
include male partners and truly make it a prevention 
of “Parent” to child transmission.

We have not analyzed individual‑level data, 
and the variables were group level or ecologic 
level analysis. Thus, we could have individual 
level predictors ‑ a limitation of these analyses. 
Nonetheless, this study presents interesting 
trends over a 10‑year period. To the best of our 
knowledge, the data analyzed in the study are from 
the longest follow‑up period in an ANC after the 
initiation of the PPTCT program in India. The study 
has useful suggestions to improve the public health 
interventions in India. The PPTCT program, which 
provides probably the only chance for many women 
to get tested for HIV, needs to move beyond the 
clinical components and improve the psychosocial 
and counseling components. Strategies to improve 
acceptance of testing in pregnant women should 
be included in the PPTCT guidelines. In addition, 
even though focusing on the family is an important 
part of a package of essential services, there are no 
explicit guidelines on these.

CONCLUSION
Our data highlight that men do not get tested ‑ at 
least in the PPTCT program. Thus, lack of their 
inclusion is one of the main shortcomings of 
the program and needs to be strengthened ‑ by 
having specific targeted interventions for them and 
including the male partners in all the mass media 
campaigns to make the program more effective.
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