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Abstract. Background: Trichomonas vaginalis infection is the most common curable sexually transmissible infection
(STI) worldwide. The present study describes the burden and correlates of T. vaginalis infection among young reproductive
age women in Mysore, India. Methods: Between November 2005 and March 2006, sexually active women aged
15–30 years were recruited from low-income peri-urban and rural neighbourhoods of Mysore, India. Participants were
interviewed and offered a physical examination and testing for T. vaginalis, bacterial vaginosis, vaginal candidiasis,
Neisseria gonorrheoea and herpes simplex virus type-2 antibodies. Results: Of the 898 participating women, 76 had a
T. vaginalis infection (8.5%, 95% confidence interval [95% CI]: 6.7–10.5%). Nearly all (98%) participants were married
and most reported their spouse as their main sex partner. The mean age at marriage was 16.9 years (s.d. 2.9 years) and
two-thirds of the sample reported having first sexual intercourse before the age of 19 years. Risk factors independently
associated with T. vaginalis infection included early age at first intercourse (adjusted odds ratio [OR] 2.09; 95%
CI: 1.09–4.00), concurrent bacterial vaginosis (OR 8.21; 95% CI: 4.30–15.66), vaginal candidiasis (OR 2.40; 95%
CI: 1.48–3.89) and herpes simplex virus type-2 infection (OR 3.44; 95% CI: 1.97–6.02). Conclusion: The burden of
T. vaginalis infection at 8.5% is relatively high among a community sample of young reproductive aged women. Because
this infection increases the risk of HIV transmission and is associated with adverse pregnancy outcomes, there is a need for
increased screening and treatment of this easily curable sexually transmissible infection in India.
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Introduction

According to the World Health Organization, Trichomonas
vaginalis is the most common curable sexually transmissible
infection (STI) worldwide, with ~170million to 190million
new cases each year.1,2 T. vaginalis infection is usually found
concomitantlywith other STIs, including chlamydia,3 gonorrhoea,
syphilis,4 and herpes simplex virus type-2 (HSV-2) and is thought
to be a sensitive marker of high-risk sexual behaviour.2,5–7

Recent research suggests that T. vaginalis infection may also be
an important cofactor for HIV transmission and acquisition.8,9

In addition, T. vaginalis infection has been associated with
adverse pregnancy outcomes such as premature rupture of
membranes, preterm delivery and low birthweight.2,10–12

Studies in India have shown the prevalence of T. vaginalis
infection ranged from 1.2% to 28.5% across a variety of
populations including obstetric and gynaecology clinic
attendees,13 STI clinic attendees,14 commercial sex workers,15

and community-based populations.16–18 Previous studies
estimated that 50–70% of T. vaginalis infection may be

asymptomatic, complicating treatment and prevention
efforts.10,19 In addition, research suggests that higher number of
lifetime sex partners, concurrent infection with other STIs, lower
education, and older age are risk factors for T. vaginalis infection.

While T. vaginalis infection is considered an indicator for
high-risk sexual behaviours, in India, the bulk of infections are
among otherwise low risk populations. There is a dearth of data
on the prevalence and risk factors for T. vaginalis infection
among women in India. In the present paper we investigate the
prevalence and epidemiological correlates of T. vaginalis
infection among young married women in Mysore, India.

Methods
Study population
From November 2005 to March 2006, young sexually active
non-pregnant women were recruited from low-income peri-
urban and rural neighbourhoods of Mysore city using extensive
community education and outreach. A detailed description of
the recruitment process is described elsewhere.20 In brief,
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women were invited to visit the reproductive health clinics at
Church of South India Holdsworth Memorial Hospital and
Chitra’s Hospital to participate in a prospective cohort study
examining the relationship of vaginal infections and HSV-2
acquisition. To be included in the study, participants had to be
between 15 and 30 years of age; reporting vaginal intercourse at
least once in the previous 3 months; willing to undergo a pelvic
examination; and planning to remain in the area for at least
6 months. The institutional review boards of the University of
California,Berkeley, andAshaKiranaHospital,Mysore, approved
the study.

Data collection
All women provided signed informed consent at enrolment, and
trained interviewers collected information in the following
domains, using a standardised questionnaire in Kannada or
Urdu.

* Sociodemographic variables included age, education,
religion, marital status, monthly household income,
occupation, and availability of a toilet at home.

* Reproductive and sexual health variables included past
history (lifetime and prior 3 months) and current
complaints of excess vaginal discharge, genital sores,
burning or itching in the genitalia indicative of
reproductive tract infections; contraceptive use; unprotected
vaginal, oral and anal sex in prior 3 months and lifetime;
number of sex partners in the past 3 months and lifetime; years
with partner; condom use with partner (ever and last sex act)
and lifetime drug and alcohol use.

* Partner characteristic variables include age, education,
occupation, drug and alcohol use in lifetime and past
3 months, number of other sex partners in the past, having
other concurrent sex partners, and travel away from home.

Specimen collection
A trained study clinician performed a pelvic examination to
collect three vaginal swabs, two vaginal smears, and an
endocervical swab. In addition, serum was collected for the
detection of HSV-2 antibodies. Women were treated according
to the US Centers for Disease Control and Prevention treatment
guidelines.21 Women diagnosed with an STI were given
additional medication for their partners.

Laboratory assessment
Diagnostic testing was completed in laboratories at Holdsworth
Memorial Hospital and Vikram Hospital in Mysore. Saline
wet-mount preparations of vaginal fluids were examined
microscopically in the clinic for motile Trichomonads, clue
cells, and yeast cells within 5min of collection. Vaginal fluid
specimens were cultured for Trichomonas vaginalis using
InPouch TV culture kit, (Biomed Diagnostic, White City,
OR, USA), and read daily for 5 days for the presence of
trichomonads. Vaginal specimens were also cultured for
Candida species (Biomed Diagnostic), and endocervical
swabs were cultured for Neisseria gonorrhoeae in modified
Thayer Martin medium (Biomed Diagnostic). Gram-stained
vaginal smears were assessed for bacterial vaginosis (BV) by

two trained independent technicians using the Nugent score.22

Screening for HSV-2 antibodies was performed using an
IgG type-specific enzyme-linked immunosorbent assay
(ELISA) according to the manufacturer’s directions (Focus
Technologies, Cypress, CA, USA). Testing for HIV, syphilis
and chlamydia were not done due to funding limitations.

Data analysis
Data were analysed using Stata 9.0 (Stata Corporation, College
Station, TX, USA). The prevalence of infection and 95%
confidence intervals (CI) were estimated. Women were
defined to be positive for T. vaginalis infection if they had
positive wet-mount microscopy results and/or a positive
T. vaginalis culture. They were defined to be negative for
T. vaginalis infection if they had negative wet-mount
microscopy results and a negative T. vaginalis culture.
Descriptive analyses were conducted using Pearson c2 or
Fisher’s-exact test for categorical variables and t-test for
continuous variables that are normally distributed.

The following variables were selected a priori to examine
their association with T. vaginalis infection: sociodemographic
variables such as the number of other people in household
earning money, total monthly income, and amount of total
household income provided by respondent were analysed as
continuous variables; availability of toilet at home and alcohol
use were analysed as dichotomous variables; and age, years of
education, occupation and religion were examined as categorical
variables. Reproductive and sexual health variables such as age
at first sex, number of sex partners, tubectomy, having children,
current complaints of abnormal vaginal discharge, genital
itching, and burning with urination were analysed as binary
variables. Condom use with the person’s partner was analysed as
a categorical variable as ‘always’, ‘sometimes’ and ‘never’.
Among partner characteristic variables, age and years of
education were analysed as continuous variables; alcohol use
as a dichotomous variable; and occupation and having other
concurrent sex partners as categorical variables. Laboratory
diagnosed infections included vaginal candidiasis, and HSV-2
infection were examined as binary variables and bacterial
vaginosis was analysed as categorical variable as negative
(0–3), intermediate (4–6), or positive (7–10) by Nugent Score.

Logistic regression was used to calculate the crude and
adjusted odds ratios (OR) and corresponding 95% confidence
intervals for the association between T. vaginalis infection and
pre-selected variables. Risk factors found to be statistically
significant at the 0.1 level were entered in a multivariable
logistic regression model to further examine their association
with T. vaginalis infection.

Results

Of the 996 eligible women who agreed to participate in the
study, 898 completed all baseline procedures. Of those, 76
(8.5%, 95% CI: 6.7–10.5%) were diagnosed as having
T. vaginalis infection. The median age of women in the study
was 26 years (range: 16–30 years). Nearly all (98%) participants
were married and most (878) reported their spouse as their main
sex partner. Two-thirds of the sample reported having first
sexual intercourse before the age of 19 years. Most of the
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women had never used a condom (93.9%) or had used a condom
sometimes (2.1%). Reversible family planning methods were
uncommon, with a majority of women (63%) having had a tubal
ligation after their last delivery. The sociodemographic
characteristics of the study population are shown in Table 1.

Only 19 women reported having more than one sex partner in
their lifetime. The same number of women also reported using
condoms consistently, while the remaining reported never using
them or using them inconsistently. Most (86%) participants had
spouses who were older than themselves and who did not travel
or spend time away from home. About 42% of the study
participants said they did not know if their husband had other
sex partners. Finally, over half of the women’s husbands had less
than 7 years of education.

Overall, 54% of the women had at least one laboratory-
diagnosed reproductive tract infection with 8.5% having
T. vaginalis infection (95% CI: 6.7–10.5%). There were five
cases of T. vaginalis infections, diagnosed by saline wet-mount
examination, that were negative on culture. Among women with
culture-positive T. vaginalis infection, 41% were asymptomatic.
Those who had symptoms most frequently reported abnormal
vaginal discharge (37%), genital itching (18%), and a burning
sensation in the genitalia (16%).

Women with T. vaginalis infection were more likely to be
older, non-Muslim, having lower levels of education, having
undergone tubal ligation, reporting more than one sex partner
and married to a partner with no education as compared with
women without T. vaginalis infection. There was no significant
difference in the prevalence of T. vaginalis infection among
women complaining of abnormal vaginal discharge as compared
with women with no complaints of abnormal vaginal discharge
(P = 0.24). In addition, women with T. vaginalis infection were
more likely to have concurrent BV (19.4% v. 2.7%; P< 0.0001),
vaginal candidiasis (13% v. 6.4%; P < 0.001) or HSV-2
antibodies (22% v. 6.8%; P< 0.0001) as compared with those
without T. vaginalis infection.

Unadjusted analysis showed the odds of T. vaginalis
infection were 0.35 (95% CI: 0.18, 0.70) for Muslim women
as compared with Hindu women, and 0.48 (95% CI: 0.29, 0.80)
for women with a toilet at home as compared with those without.
The odds for T. vaginalis infection increased to 3.79 for women
who had more than one sex partner in their lifetime as compared
with women with only one partner. The odds also increased for
women who had a tubal ligation (1.71; 95% CI: 1.01, 2.91), and
whose age at first intercourse was less than 15 years (2.12; 95%
CI: 1.30, 3.67). The odds of T. vaginalis infection were 3.8 (95%
CI: 2.24, 6.7) among women who had HSV-2 antibodies as
compared with women without HSV-2 antibodies. The odds of
T. vaginalis infection were 8.8 (95% CI: 4.65, 16.8) among
women who were diagnosed with BV and 8.1 (95% CI: 4.12,
16.9) among women with an intermediate stage of BV as
compared with women who were negative for BV. Similarly,
the odds for T. vaginalis infection were 2.2 (95% CI: 1.35, 3.49)
for women with vaginal candidiasis as compared with women
without candidiasis.

Factors that were significant in the unadjusted analysis were
included in a multivariable model to examine for confounding.
Those that remained independently associated with increased
relative odds of T. vaginalis infection included diagnosis of

concurrent BV (adjOR 8.21; 95% CI: 4.30, 15.66) or vaginal
candidiasis (adjOR 2.40; 95% CI: 1.48, 3.89); presence of HSV-
2 antibodies (adjOR 3.44; 95% CI: 1.97, 6.02) and lower age at
first intercourse (adjOR 2.09; 95% CI: 1.09, 4.00) (Table 2).

Table 1. Sociodemographic characteristics association with
Trichomonas vaginalis infections among 898 young reproductive age

women in Mysore, India
n.s., not significant

Characteristic Total T. vaginalis P-value
N % infection

N %

Age categories 0.001
15–20 years 57 6.4 5 8.7
21–25 years 367 40.9 13 3.5
26–30 years 474 52.8 58 12.2

Years of education 0.09
0 240 26.7 28 11.7
1–7 272 30.3 22 8.1
>7 386 43.0 26 6.7

Religion 0.005
Hindu 621 69.2 63 10.1
Muslim 258 28.7 10 3.9
Christian 19 2.1 3 15.8

Occupation 0.9
Housewife 673 74.9 56 8.3
Unskilled 175 19.5 15 8.6
Skilled 50 5.6 5 10.0

Occupation of the husband 0.43
Unskilled 391 43.5 31 7.9
Skilled 406 45.2 39 9.6
Skilled-drivers 101 11.3 6 5.9

Have toilet at home 0.004
Yes 391 43.5 39 9.9
No 507 56.5 37 7.3

Underwent tubal ligation 0.04
Yes 566 63.0 56 9.9
No 332 37.0 20 6.0

Age at first sex 0.04
<15 years 167 18.6 24 14.4
15–16 years 268 29.8 18 6.7
17–18 years 252 28.1 20 7.9
19–20 years 119 13.3 7 5.9
�21 years 92 10.2 7 7.6

Condom use 0.75
Never 843 93.9 71 8.4
Sometimes 36 4.0 4 11.1
Always 19 2.1 1 5.3

Number of sex partners 0.007
One 878 97.9 71 8.1
More than one 19 2.1 5 25.0

Herpes simplex virus-2 antibodiesA 0.0001
Present 100 11.3 22 2.2
Absent 782 88.7 53 6.8

Bacterial vaginosisA 0.0001
Positive (n.s. 7–10) 165 19.1 32 19.4
Intermediate (n.s. 4–6) 133 15.4 24 18.1
Negative (n.s. 0–3) 566 65.5 15 2.7

Vaginal candidiasis 0.001
Present 277 30.9 36 13.0
Absent 621 69.2 40 6.4

ADenominators differ because of missing data.
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Discussion

In this large sample of young married women, the prevalence of
T. vaginalis infection at 8.5% was relatively high compared with
studies among similar populations in India.16,17 Consistent with
the literature, almost half of the infections were asymptomatic,
posing a major challenge for control of an infection shown to be
associated with adverse pregnancy outcomes and acquisition of
HIV infection.2,7,12

In the present study, certain variables associated with
T. vaginalis infection in unadjusted analyses were similar to
those found in other studies. There was an increased odds of
infection with lesser years of education and the lack of a toilet,
likely proxies for lower socioeconomic status and poor access to
medical care.23,24 Additionally, as Kaestle and colleagues have
observed, younger age at first intercourse was associated with
higher odds of T. vaginalis infection as compared with older age

but the effect diminished with increasing age.25 Finally as
reported in many studies, there were increased odds of
T. vaginalis infection in women co-infected with other
reproductive tract infections.23,26–29 Unlike other studies,
however, data from the present study showed that women
who had undergone tubal ligation had increased odds of
infection as compared with women without tubal ligation and
Muslim women had reduced odds of infection as compared with
Hindu women, but both of these effects disappeared in
multivariable analysis. Furthermore, the present study did not
find any association of T. vaginalis infection with several
previously reported risk factors such as partner characteristics
including education, occupation, drug and alcohol use, and other
sex partners; women’s report of daily alcohol consumption and
infertility.23,30,31

In multivariable analysis, risk factors for T. vaginalis
infection included lower age at first intercourse, HSV-2
seropositivity, and the presence of concurrent BV or vaginal
candidiasis. Early age at first intercourse may simply be a proxy
for cumulative sexual exposure32 and high co-infection rates
with other reproductive tract infections (RTI)/STIs raises the
possibility that T. vaginalis infection may either increase
susceptibility for, or share common pathways with, these
other infections.33,34 It is worth noting that in the present
study, women with ‘intermediate’ stage BV by Nugent score
had similar odds for T. vaginalis infection compared with
women ‘positive’ for BV. This is an important observation
because women with ‘intermediate’ stage BV have
traditionally been ignored in treatment guidelines.

Our findings should be interpreted in light of the following
limitations. First, because our study sample was limited to
women who came from the communities where outreach and
education programs were conducted, findings may not be
generalisable to other populations. Second, self-reported
sexual behaviours may have been affected by response bias,
social desirability bias and poor recall. This is particularly true
with regard to the reported number of sex partners and sexual
risk behaviours among Indian women in healthcare settings
where there is often a perceived lack of confidentiality,
anonymity, or privacy. In spite of careful attention to gender
matching of interviewers with participants and provision of
private space for interviews, we believe it is likely that there
may be under-reporting of sexual risk behaviours in our sample.
Further research is warranted to assess the validity of self-
reported behaviours among women in India. Third, due to the
cross-sectional nature of this analysis, we are unable to analyse
the temporality of the associations between T. vaginalis
infection and other RTIs. Because there were no cases of
gonorrhoea detected and we did not test for chlamydia in our
sample, we are unable to examine the relationship of T. vaginalis
with these two infections. Additionally, because all participants
in the study were married, we were unable to examine
the relationship of T. vaginalis infection and marital status.
Finally, because partners were not interviewed, partner
characteristics including risk behaviours were gathered from
thewomenthemselves, leading toapotential formisclassification.

Despite these limitations, our study among a large population
of young married women showed a relatively high prevalence
of this treatable STI. Based on this and other community

Table 2. Select sociodemographic, reproductive health and laboratory
diagnosed infections associated with Trichomonas vaginalis infection

among young reproductive age women in Mysore, India
CI, confidence interval; OR, odds ratio

T. vaginalis infection
Characteristic Unadjusted

OR
95% CI Adjusted

OR
95% CI

Age categories
15–20 years RefA

21–25 years 0.38 0.13, 1.11
26–30 years 1.45 0.56, 3.78

Education (in years)
0 Ref Ref
1–7 0.67 0.37, 1.19 0.86 0.42, 1.76
>7 0.55 0.31, 0.96 0.69 0.33, 1.45

Religion
Hindu Ref Ref
Muslim 0.35 0.18, 0.70 0.87 0.39, 1.91
Christian 1.66 0.47, 5.85 1.63 0.36, 7.29

Own toilet
Yes 0.48 0.29, 0.80 0.60 0.32, 1.17
No Ref Ref

Underwent tubal ligation
Yes 1.71 1.01, 2.92 1.61 0.85, 3.07
No Ref Ref

Age at first sex
<15 years 2.12 1.30, 3.67 2.09 1.09, 4.00
�15 years Ref Ref

Number of sex partners
One Ref Ref
More than one 2.98 0.96, 9.24 2.54 0.51, 12.85

HSV-2 antibodies
Present 3.88 2.24, 6.72 3.08 1.56, 6.11
Absent Ref Ref

Bacterial vaginosis
Positive 8.84 4.65, 16.79 7.57 3.78, 15.14
Intermediate 8.09 4.12, 15.92 8.85 4.29, 18.26
Negative Ref Ref

Vaginal candidiasis
Present 2.17 1.35, 3.49 2.34 1.34, 4.10
Absent Ref Ref

ALogistic regression assigned odds ratio (OR) = 1.00 for the referent
category for each variable.
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samples,17,35 there may be as many as 14–22million T. vaginalis
infections among reproductive age women and 6–10million of
these infections may be asymptomatic. This takes on added
importance in a setting like India, which has as many as
3–4million preterm deliveries annually36 and an increasingly
feminised HIV epidemic37 – two important health outcomes
associated with T. vaginalis infection.

Given the public health implications of T. vaginalis infection
in the mainstream reproductive age population, there is a need
rethink current public health policy on this easily treatable
STI. Existing strategies focus on high-risk populations,
ignoring the bulk of the disease burden in India. Furthermore,
treatment guidelines use syndromic management of RTI/STI,
an ineffective approach when almost half of T. vaginalis
infections are asymptomatic and there is no provision for
partner treatment. With increasing availability of simple and
inexpensive point-of-care tests for T. vaginalis infection, there is
a growing need for further evaluation and implementation of
point-of-care screening particularly in settings where young
women seek healthcare.

Funding

The Fogarty AIDS International Training and Research Program
(Grant 1-D43-TW00003–16) supported the study but had no
role in conducting the study or manuscript preparation. Focus
Technologies (Cypress, CA, USA) donated HSV-2 ELISA test
kits, BioMed Diagnostics (White City, OR, USA) donated TV,
NG, and candida growth medium for the study, and Cipla
Limited (Mumbai, India) donated oral Acyclovir. None of the
companies provided monetary funding or had any role in the
study.

Conflicts of interest

JDK has received funding for conducting research from Focus
Technologies. All other authors declare no conflicts of interest.

Acknowledgements

For their generous assistance on this project, the authors would like to thank
the following people and organisations: Directors of Asha Kirana Hospital
(Mothi Sarvode), Chitra’s Hospital (Mahesh Kumar), Church of South India
HoldsworthMemorial Hospital (SC Karat); Dr Chitra Karat, Dr Varalakshmi
Chandrasekaran and all the non-government organisations who assisted with
outreach programs; Focus Technologies, Biomed Diagnostics and Cipla
Limited for their generous donations; and the study individuals for their
participation.

References

1 World Health Organization. Global prevalence and incidence of
selected curable sexually transmitted infections. Overview and
estimates. Geneva: World Health Organization; 2001.

2 Schwebke JR, Burgess D. Trichomoniasis. Clin Microbiol Rev 2004;
17: 794–803. doi: 10.1128/CMR.17.4.794-803.2004

3 Chan L, Snyder HS, Verdile VP. A retrospective review of positive
chlamydial cultures in emergency department patients. Am J Emerg
Med 1996; 14: 406–09. doi: 10.1016/S0735-6757(96)90061-3

4 Chawla R, Bhalla P, Garg S, Meghachandra Singh M, Bhalla K,
Sodhani P, et al. Community based study on sero-prevalence of
syphilis in New Delhi (India). J Commun Dis 2004; 36: 205–11.

5 Hook EW 3rd. Trichomonas vaginalis–no longer a minor STD. Sex
Transm Dis 1999; 26: 388–9. doi: 10.1097/00007435-199908000-
00004

6 Shuter J, Bell D, Graham D, Holbrook KA, Bellin EY. Rates of and
risk factors for trichomoniasis among pregnant inmates in New York
City. Sex Transm Dis 1998; 25: 303–7. doi: 10.1097/00007435-
199807000-00006

7 Krieger JN, Alderete JF. Trichomonas vaginalis and trichomoniasis.
In: Holmes KK, Sparling PF, Mardh P-A, Lemon SM, Stamm WE,
Piot P, et al., eds. Sexually transmitted diseases. New York: McGraw
Hill; 1999. pp. 587–604.

8 McClelland RS, Sangare L, Hassan WM, Lavreys L, Mandaliya K,
Kiarie J, et al. Infection with Trichomonas vaginalis increases the risk
of HIV-1 acquisition. J Infect Dis 2007; 195: 698–702. doi: 10.1086/
511278

9 ter Meulen J, Mgaya HN, Chang-Claude J, Luande J, Mtiro H,
Mhina M, et al. Risk factors for HIV infection in gynaecological
inpatients in Dar es Salaam, Tanzania, 1988–1990. East Afr Med J
1992; 69: 688–92.

10 Swygard H, Sena AC, Hobbs MM, Cohen MS. Trichomoniasis:
clinical manifestations, diagnosis and management. Sex Transm
Infect 2004; 80: 91–5. doi: 10.1136/sti.2003.005124

11 Cotch MF, Pastorek JG 2nd, Nugent RP, Hillier SL, Gibbs RS,
Martin DH, et al. Trichomonas vaginalis associated with low birth
weight and preterm delivery. The Vaginal Infections and
Prematurity Study Group. Sex Transm Dis 1997; 24: 353–60.
doi: 10.1097/00007435-199707000-00008

12 Klebanoff MA, Carey JC, Hauth JC, Hillier SL, Nugent RP,
Thom EA, et al. Failure of metronidazole to prevent preterm
delivery among pregnant women with asymptomatic Trichomonas
vaginalis infection. N Engl J Med 2001; 345: 487–93.
doi: 10.1056/NEJMoa003329

13 Sharma AK, Ranjan R, Mehta G. Prevalence and determinants of
reproductive tract infections among women. J Commun Dis 2004;
36: 93–9.

14 Divekar AA, Gogate AS, Shivkar LK, Gogate S, Badhwar VR.
Disease prevalence in women attending the STD clinic in Mumbai
(formerly Bombay), India. Int J STD AIDS 2000; 11: 45–8.
doi: 10.1258/0956462001914896

15 Das A, Jana S, Chakraborty AK, Khodakevich L, Chakraborty MS,
Pal NK. Community based survey of STD/HIV infection among
commercial sex-workers in Calcutta (India). Part-III: Clinical
findings of sexually transmitted diseases (STD). J Commun Dis
1994; 26: 192–6.

16 George R, Thomas K, Thyagarajan SP, Jeyaseelan L, Peedicayil A,
Jeyaseelan V, et al. Genital syndromes and syndromic management of
vaginal discharge in a community setting. Int J STD AIDS 2004; 15:
367–70. doi: 10.1258/095646204774195191

17 Rathore M, Vyas L, Bhardwaj AK. Prevalence of reproductive tract
infections amongst ever married women and sociocultural factors
associated with it. J Indian Med Assoc. 2007; 105: 71–2.

18 Patel V, Weiss HA, Mabey D, West B, D’Souza S, Patil V, et al.
The burden and determinants of reproductive tract infections in India:
a population based study of women in Goa, India. Sex Transm Infect
2006; 82: 243–9. doi: 10.1136/sti.2005.016451

19 Wilkinson D, Abdool Karim SS, Harrison A, Lurie M, Colvin M,
Connolly C, et al. Unrecognized sexually transmitted infections in
rural South African women: a hidden epidemic. Bull World Health
Organ 1999; 77: 22–8.

20 Krupp K, Madhivanan P, Karat C, Chandrasekaran V, Sarvode M,
Klausner J, et al. Novel recruitment strategies to increase participation
and retention of women in reproductive health research: an Indian
experience. Global Public Health 2007; 2: 395–403. doi: 10.1080/
17441690701238031

Trichomoniasis in Indian women Sexual Health 343



21 Center for Disease Control and Prevention. Sexually Transmitted
Diseases Treatment Guidelines. MMWR 2006; Recomm Rep 2006;
55: 1–94.

22 Nugent RP, Krohn MA, Hillier SL. Reliability of diagnosing bacterial
vaginosis is improved by a standardized method of gram stain
interpretation. J Clin Microbiol 1991; 29: 297–301.

23 Klinger EV, Kapiga SH, Sam NE, Aboud S, Chen CY, Ballard RC,
et al. A Community-based study of risk factors for Trichomonas
vaginalis infection among women and their male partners in Moshi
urban district, northern Tanzania. Sex Transm Dis 2006; 33: 712–8.
doi: 10.1097/01.olq.0000222667.42207.08

24 Weiss HA, Patel V, West B, Peeling RW, Kirkwood BR, Mabey D.
Spousal sexual violence and poverty are risk factors for sexually
transmitted infections in women: a longitudinal study of women in
Goa, India. Sex Transm Infect 2008; 84: 133–9. doi: 10.1136/
sti.2007.026039

25 Kaestle CE, Halpern CT, Miller WC, Ford CA. Young age at first
sexual intercourse and sexually transmitted infections in adolescents
and young adults. Am J Epidemiol 2005; 161: 774–80. doi: 10.1093/
aje/kwi095

26 Lo M, Reid M, Brokenshire M. Epidemiological features of women
with trichomoniasis in Auckland sexual health clinics: 1998–99. N Z
Med J 2002; 115: U119.

27 Uma S, Balakrishnan P, Murugavel KG, Srikrishnan AK,
Kumarasamy N, Anand S, et al. Bacterial vaginosis in women of
low socioeconomic status living in slum areas in Chennai, India. Sex
Health 2006; 3: 297–8. doi: 10.1071/SH06036

28 HaddowLJ,SullivanEA,Taylor J,AbelM,CunninghamAL,TabriziS,
et al. Herpes simplex virus type 2 (HSV-2) infection in women
attending an antenatal clinic in the South Pacific island nation of
Vanuatu. Sex Transm Dis 2007; 34: 258–61.

29 Garcia PJ, Chavez S, Feringa B, Chiappe M, Li W, Jansen KU, et al.
Reproductive tract infections in rural women from the highlands,
jungle, and coastal regions of Peru. Bull World Health Organ 2004;
82: 483–92.

30 Miller WC, Swygard H, Hobbs MM, Ford CA, Handcock MS,
Morris M, et al. The prevalence of trichomoniasis in young adults in
the United States. Sex Transm Dis 2005; 32: 593–8. doi: 10.1097/01.
olq.0000179874.76360.ad

31 Cotch MF, Pastorek JG 2nd, Nugent RP, Yerg DE, Martin DH,
Eschenbach DA. Demographic and behavioral predictors of
Trichomonas vaginalis infection among pregnant women. The
Vaginal Infections and Prematurity Study Group. Obstet Gynecol
1991; 78: 1087–92.

32 Aral SO, Holmes KK. Epidemiology of sexual behavior and sexually
transmitted diseases. In: Holmes KK, Mardh PA, Sparling FP, eds.
Sexually transmitted diseases. New York: McGraw-Hill; 1990.
pp. 127–44.

33 Martin HL, Richardson BA, Nyange PM, Lavreys L, Hillier SL,
Chohan B, et al. Vaginal lactobacilli, microbial flora, and risk of
human immunodeficiency virus type 1 and sexually transmitted
disease acquisition. J Infect Dis 1999; 180: 1863–8. doi: 10.1086/
315127

34 Moodley P, Connolly C, Sturm AW. Interrelationships among human
immunodeficiency virus type 1 infection, bacterial vaginosis,
trichomoniasis, and the presence of yeasts. J Infect Dis 2002; 185:
69–73. doi: 10.1086/338027

35 Nandan D, Gupta YP, Krishnan V, Sharma A, Misra SK.
Reproductive tract infection in women of reproductive age group
in Sitapur/Shahjahanpur District of Uttar Pradesh. Indian J Public
Health 2001; 45: 8–13.

36 Harish C. Prematurity – An unmet challenge. J Neonatol 2007; 21.
Available online at: http://www.jnnfi.org/jnnfi.aspx?target=ijor:jn&
volume=21&issue=2& article=editorial [verified September 2009].

37 National AIDS Control Organization. HIV Sentinel Surveillance
and HIV Estimation in India 2007. A Technical Brief; 2008.
Available online at: http://www.nacoonline.org/upload/Publication/
M&E Surveillance, Research/HIV Sentinel Surveillance and HIV
Estimation 2007_A Technical Brief.pdf [verified April 2009].

Manuscript received 6 April 2009, accepted 31 July 2009

344 Sexual Health P. Madhivanan et al.

http://www.publish.csiro.au/journals/sh


