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ABSTRACT
Cervicovaginal infections are common causes of morbidity among women of reproductive age. The major
etiological agents include Bacterial vaginosis (BV), Candida species, and Trichomonas vaginalis (TV). Although the
Papanicolaou (Pap) smear is primarily used for cervical evaluation, it also serves as a practical tool for identifying
infections and in�ammatory conditions, especially in resource-limited settings where culture and molecular tests
are not routinely available. Aim and objectives of the study are: 1) To determine the prevalence of BV, Candida,
and TV detected on conventional Pap smears; 2) To assess their seasonal variation. A two-year cross-sectional
study (January 2023–December 2024) was conducted at a tertiary care hospital in Udaipur, India. A total of 4860
satisfactory Pap smears from women undergoing routine gynecological screening were analyzed. Detection of BV,
Candida, and TV was based on cytomorphological features, and seasonal variation was evaluated across four
de�ned Indian seasons. Statistical analysis was performed using the Chi-square test, with p < 0.05 considered
signi�cant. Of 4860 smears, 1218 (25.1%) showed infections. BV was most frequent (58.8%), followed by Candida
(32.2%) and TV (9.0%). BV showed a signi�cant seasonal peak during the monsoon (p < 0.05), while Candida and
TV were distributed throughout the year. BV is the predominant cervicovaginal infection detected on Pap smears,
followed by Candida and TV. Seasonal surveillance may help identify temporal trends, enhance public health
awareness, and guide empirical treatment strategies.
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Introduction
Cervicovaginal infections are among the most common
gynecological problems affecting women of reproductive
age, contributing signi�cantly to outpatient visits and
adverse reproductive health outcomes[1]. These
infections are primarily caused by Bacterial vaginosis
(BV), Candida species, and Trichomonas vaginalis (TV),
each with distinct microbiological pro�les and clinical
presentations[2, 3]. BV is characterized by an imbalance
in the vaginal micro�ora, often associated with increased
pH and clue cell formation; Candida is a fungal pathogen
 

responsible for vulvovaginal candidiasis; and TV is a
�agellated protozoan transmitted predominantly
through sexual contact[4, 5].

The reported prevalence of these infections varies across
India, with BV ranging from 15% to 45%, Candida from
3% to 30%, and TV from less than 1% to about 8%,
depending on population characteristics, geographic
region, and diagnostic modality[6, 7]. In many resource-
limited settings, culture and nucleic acid ampli�cation
tests (NAATs) are not routinely available, making
cytological screening a valuable diagnostic adjunct.

The Papanicolaou (Pap) smear, while established as a
cost-effective tool for cervical cancer screening, can also
reveal cytological features of vaginal infections[8]. This
dual diagnostic role enhances its public health utility,
particularly when linked to preventive strategies in
primary care[9].

Given the potential in�uence of environmental and
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behavioral factors on infection rates, seasonal variation
in cervicovaginal infections warrants systematic
evaluation[10]. Such patterns may re�ect climatic effects
on pathogen proliferation, host susceptibility, and
health-seeking behavior, yet have not been widely
studied in cytology-based datasets in India[11].

The present study aims to determine the prevalence of
BV, Candida, and TV in women attending routine cervical
cancer screening using conventional Pap smears, and to
evaluate the seasonal distribution of these infections
over a two-year period.

Aim and Objectives:

1. To determine the prevalence of BV, Candida, and
TV detected on conventional Pap smears.

2. To assess their seasonal variation.

Material And Methods
Study design: 

This observational cross-sectional study was conducted
at a tertiary care centre in Udaipur, India, over a two-year
period from January 2023 to December 2024. 

Inclusion and exclusion criteria:

All satisfactory conventional Pap smears from women
aged 18 years and above, submitted for routine
gynecological screening during the study period, were
included. Smears reported as unsatisfactory for
evaluation, as per the Bethesda System 2014 criteria,
were excluded.

Sample size:

A total of 4860 satisfactory smears were included after
exclusion of unsatisfactory cases.

Data collection: 

Patient demographic details (age), relevant clinical
history (including symptoms such as vaginal discharge),
and date of sample collection were retrieved from
laboratory records. Information on intrauterine
contraceptive device (IUCD) usage was not included in
this analysis.

Cytological evaluation: 

The smears were immediately �xed in 95% ethyl alcohol
for at least 15 minutes and stained using the
conventional Papanicolaou staining technique. The
procedure involved progressive nuclear staining with
Harris hematoxylin, differentiation, bluing, and
counterstaining with Orange G-6 (OG-6) and Eosin Azure

(EA-36 or EA-50). The slides were then dehydrated,
cleared in xylene, and mounted with DPX for microscopic
examination. BV, Candida, and TV were identi�ed based
on standard cytomorphological criteria, as described in
the Bethesda System. BV was diagnosed by the presence
of clue cells, characterized by squamous epithelial cells
with obscured borders due to adherent coccobacilli.
Candida infection was identi�ed by the presence of
pseudohyphae and/or budding yeast forms. Trichomonas
vaginalis was diagnosed by the identi�cation of
characteristic pear-shaped organisms with eccentrically
placed nuclei and cyanophilic cytoplasm on Pap-stained
smears Mixed infections were noted during evaluation
but were excluded from statistical prevalence
calculations in this study. A total of 762 mixed infection
cases were identi�ed and were excluded from pathogen-
speci�c prevalence estimates to avoid double counting
and ensure mutually exclusive comparisons across
infection groups.

Seasonal classi�cation: 

Cases were grouped into three Indian climatic seasons
based on the date of sample collection:

Winter: December – February

Summer: March – May

Monsoon: June – November

The classi�cation was based on regional climatic
patterns of Southern Rajasthan, where monsoon-
associated humidity commonly extends from June
through November 

Statistical analysis: 

Data were entered into Microsoft Excel and analyzed
using SPSS version 20. Categorical variables were
expressed as frequencies and percentages. The Chi-
square test was used to compare infection prevalence
across seasons. A p-value <0.05 was considered
statistically signi�cant.

Results
A total of 4860 satisfactory conventional Pap smear
samples collected over two years were included in the
study. Among these, 1218 cases (25.1%) demonstrated
cytological evidence of cervicovaginal infections.

The study population consisted predominantly of young
and middle-aged adults. Individuals aged 20–29 years
formed the largest group, accounting for 43.2% of cases,
followed by those aged 30–39 years at 30.9%.
Participants aged 40–49 years comprised 14.8% of the
population, while the youngest (<20 years) and oldest
(≥50 years) age groups represented the smallest
proportions, 6.2% and 4.9% respectively. Overall, over
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88% of the study population fell between 20 and 49 years
of age [Table. 1].

Table 1: Distribution of Study Population by Age
Group (n=4860)

Age Group (years) Number of Cases Percentage (%)

<20 300 6.2%

20–29 2100 43.2%

30–39 1500 30.9%

40–49 720 14.8%

≥50 240 4.9%

 

Bacterial vaginosis (BV) was the most frequently
identi�ed infection, found in 716 cases (58.8% of
infections), followed by Candida species in 392 cases
(32.2%), and Trichomonas vaginalis (TV) in 110 cases
(9.0%) [Table. 2].

Table 2: Prevalence of Cervicovaginal Infections
Among Positive Cases (n=1218)

Infection Number of Positive
Cases (n)

Percentage
(%)

Bacterial Vaginosis
(BV) 716 58.8%

Candida species 392 32.2%
Trichomonas
vaginalis (TV) 110 9.0%

 

Fig. 1: Pap smear showing clue cells
characteristic of bacterial vaginosis
(Pap stain, 100 x magni�cation)

Fig. 2: Pap smear showing
pseudohyphae and budding yeast forms
of Candida species (Pap stain, 100 x
magni�cation)

 

Fig. 3: Pap smear showing Trichomonas
vaginalis organisms (Pap stain, 100 x
magni�cation)

 

Seasonal distribution analysis demonstrated the highest
detection rate of BV during the monsoon season (66.0%),
compared to winter (51.3%) and summer (58.5%).
Candida and TV infections showed less marked seasonal
variation. The association between season and BV
prevalence was statistically signi�cant (Chi-square test,
p < 0.05), indicating a possible in�uence of climatic
factors on the occurrence of bacterial vaginosis. No
statistically signi�cant seasonal variation was observed
for Candida or TV infections (p > 0.05) [Table. 3].
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Table 3: Seasonal Distribution of Cervicovaginal
Infections (n=1218)

Season Total
Infections

BV Cases
(%)

Candida
 Cases (%)

TV Cases
(%)

Winter 390 200
(51.3%) 130 (33.3%) 60 (15.4%)

Summer 410 240
(58.5%) 130 (31.7%) 40 (9.8%)

Monsoon 418 276
(66.0%) 132 (31.6%) 10 (2.4%)

 

Discussion
In the present study, out of 4860 satisfactory Pap smears,
25.1% showed evidence of infectious agents, with
Bacterial vaginosis (BV) being the most common (58.8%),
followed by Candida (32.2%) and Trichomonas vaginalis
(TV) (9.0%).

Ranjit et al.[12] found a 24.4% prevalence of BV among
symptomatic women, consistent with our study. The
signi�cant associations with douching and abnormal
discharge characteristics reaf�rm known behavioral and
clinical risk factors. Their observation that contraceptive
use involving anatomical sites increased BV risk further
supports the role of local vaginal environment
disruption.

Disha et al.[13] observed that Candida infections
accounted for approximately 30% of vulvovaginal
infections, a result that closely matches the 32.2%
prevalence in the current study, further supporting the
widespread occurrence of Candida as a signi�cant
pathogen in the female genital tract.

Vijaya et al.[14] reported a low prevalence of Trichomonas
vaginalis infection in their study population. Given that
the clinical presentation of trichomonal vaginitis often
overlaps with other sexually transmitted infections, they
emphasized the importance of laboratory con�rmation
for accurate diagnosis. According to their �ndings, both
wet mount examination and culture remain effective and
sensitive methods for detecting T. vaginalis.

Seasonal distribution analysis in the present study
demonstrated the highest detection rate of BV during the
monsoon season (66.0%), compared to winter (51.3%)
and summer (58.5%). This pattern aligns with the
�ndings of Sonti et al.[5], who also reported increased
detection of bacterial vaginosis during the rainy season,
with BV identi�cation reaching 24.9% in the monsoon
compared with lower rates in winter (14.7%) and summer
(11.8%). Their study similarly suggested that higher
humidity and environmental moisture during the
monsoon may promote alterations in vaginal micro�ora,
predisposing women to BV. Together, these results
reinforce the in�uence of seasonal climatic factors on BV

prevalence and highlight the need for heightened clinical
awareness during high-risk periods.

Overall, our �ndings corroborate previous Indian studies
emphasizing BV as the most prevalent cervicovaginal
infection, followed by Candida and Trichomonas vaginalis.
The observed seasonal trend further highlights
environmental and climatic in�uences on infection
patterns, particularly for BV.

Conclusion
The present study highlights that cervicovaginal
infections remain a signi�cant �nding on routine Pap
smears, with Bacterial vaginosis emerging as the most
prevalent, followed by Candida and Trichomonas
vaginalis. The marked seasonal variation observed in BV,
particularly its higher prevalence during the monsoon
season, underscores the in�uence of environmental
factors on infection dynamics. These �ndings emphasize
the dual utility of Pap smears—not only as a tool for
cervical cancer screening but also as a valuable method
for detecting common infectious agents in low-resource
settings. Incorporating seasonal surveillance into routine
screening programs can aid in identifying temporal
trends, enhancing public health awareness, and guiding
timely preventive and therapeutic interventions.

Limitations:

The present study has certain limitations, being a single-
center study, the �ndings may not be fully generalizable.
In addition, diagnosis was based solely on
cytomorphological �ndings without microbiological
culture or molecular con�rmation, which may affect
diagnostic accuracy.
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