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ABSTRACT

Introduction: Sexually Transmitted Diseases (STDs) are very
common in the sexually active young Indian women particularly
in rural areas because of poor genital hygiene.

Aim: The present study was carried out to compare the
prevalence of different STDs in the urban and rural population
of Lucknow, Uttar Pradesh.

Materials and Methods: The present prospective observational
study was conducted in 2369 rural women attending camps in
126 villages of West Lucknow between May 2013 and March
2017 undergoing cervical cancer screening and in 38,478
urban women attending Gynaecology Outpatient Department
(OPD) of KG Medical University, Lucknow, Uttar Pradesh, India,
between April 1971 to November 2005 in which the data were
collected retrospectively. Statistical analysis was performed
with SPSS version 18.0 and the results were subjected to chi-
square test.
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Results: The incidence of Candida albicans was higher in rural
women (4.7 %) as against 1.1% seen in urban cohorts. The trend
was reverse with Trichomonas vaginalis, the incidence being
high (2.9%) in the Urban women than 1.0% in the rural group.
The viral STDs were rarely seen in both the groups ranging from
0.1% to 0.6%. Association of Squamous Intraepithelial Lesions
(SILs) of the cervix with non-viral STDs was more pronounced in
rural women than in their urban counterparts while this was very
high with viral STDs in both the groups. All the STDs except
HSV were commonly seen in younger sexually active women
between 21-30 years. Leucorrhoea was commonly associated
with all STDs in both groups but the incidence was almost
double in rural women.

Conclusion: All the STDs examined were commonly seen in
younger women between 21-30 years mostly with symptoms of
leucorrhoea. Hence, cytological screening is felt mandatory in
such women to rule out any STD infection.
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INTRODUCTION

Many types of STDs infest human female genital tract; some are
non viral like Candida albicans (fungus), Trichomonas vaginalis
(protozoan) and Chlamydia trachomatis (bacteria), while others are
viral like HPV and HSV. While some of them produce symptomatic
changes in the genital tract like vaginal discharge, others like viral
STDs are commonly associated with pre-malignant and cancerous
changes in the cervix. In recent years, HPV has been widely
implicated in the process of cervical carcinogenesis and in fact, it is
now well established that HPV is a causal factor in the development
of cervical intraepithelial neoplasia and invasive carcinoma [1-4].
HSV has been commonly found under pre-malignant and malignant
conditions of cervix and synergism of action of both these viruses
has been suggested to play role in the malignant transformation of
the cervical epithelium [5]. Since we have sufficient data of cervical
cytology in the urban and rural population of Lucknow, it was
thought worthwhile to compare the incidence of different STDs in
these two cohorts and different pre-disposing factors related to the
cervical carcinogenesis. The comparative data obtained from the
extensive analysis of the findings in the two cohorts are presented
in this study which has been scarcely attempted.

MATERIALS AND METHODS

A prospective observational study was conducted in which screening
of cervical smear of women for early detection of carcinoma cervix in
the urban and rural population of Lucknow was done. Ethical clearance
was obtained from the Ethical Committee of the Era’s Lucknow
Medical College and Hospital, Lucknow before starting the rural cancer
screening program. Informed consent forms were also obtained from
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these women attending the camp during the rural cervical cancer
screening. Cervical cytology smears were screened for detection of
the STDs in the urban population of Lucknow and rural population
of West Lucknow. The urban screening was opportunistic in women
attending OPD of Queen Mary’s Hospital, of KG Medical University,
Lucknow, the rural screening was planned in women counselled for
attending the camps. The number of urban women screened was
38,478 between a span of 35 years (April 1971-November 2005)
while 2369 rural women were cytologically examined who attended
the camps organised between May 2013 to March 2017 in the 126
villages of West Lucknow. Only women between the ages of 21-60
years were included in the study and those who have undergone
the hysterectomy were not included. In each case, a scrape smear
was taken from the squamocolumnar junction of cervix prior to each
speculum examination and fixed in absolute alcohol. The cervical
smears were stained according to Papanicaclaou’s technique and
cytopathological changes observed were graded according to the
Bethesda system of reporting cervical smears of 1993 [6]. In the urban
screening, prior to this, WHO classification of 1973 was followed [7].
There is no significant difference between these two classifications and
cytology reports made according to the WHO classification between
1971 to 1992 have been rearranged according to the Bethesda
system of reporting. The cervical smears were also evaluated for
individual presence of Candida albicans in the form of hyphae or
spores [Table/Fig-1] and Trichomonas vaginalis in the trophozoite form
[Table/Fig-2] and also for any cytomorphological changes produced
by the viral STDs-HPV (koilocytosis) [Table/Fig-3] and HSV (ground
glass appearance of nuclei) [Table/Fig-4]. The women attending the
camps were given the cytology reports and treatment according to the
type of STD detected in the cytology smears.
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STATISTICAL ANALYSIS

The statistical analysis of the data was carried out by the chi-square
test (SPSS version 18.0).

[Table/Fig-1]: Cervical smear: Candida albicans-hyphae and spores (Pap, 40X).

[Table/Fig-2]: Cervical smear: Trichomonas vaginalis-trophozoites (Pap, 40X).

[Table/Fig-3]: Cervical smear: Human papillomavirus: koilocytes (Pap, 40X).

[Table/Fig-4]: Cervical smear: Herpes simplex virus: ground glass appearance of
nuclei (Pap, 40X).
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RESULTS

The four types of STDs namely: Candida albicans, Trichomonas
vaginalis, Human Papillomavirus (HPV) and Herpes Simplex Virus
(HSV) were detected in cytology smears during cervical cancer
screening in the rural and urban population of Lucknow. The
women screened in both the cohorts ranged from 21-60 years.
The incidence of four STDs microorganisms in the two cohorts
of 2369 rural and 38,478 urban women is given in [Table/Fig-5].
The statistical analysis revealed highly significant difference in the
incidence of Candida and Trichomonas infection in the urban and

Rural population Urban population
STDs Number of . Number of .
Incidence Incidence
cases cases
Candiida albicans 112 4.7% 440 1.1%
Trichomonal infection 24 1.0% 1130 2.9%
HPV 12 0.5% 192 0.5%
HSV 3 0.1% 108 0.28%

[Table/Fig-5]: Incidence of different STDs in urban and rural population screened.

rural population (y?=215.05; p<0.0001 and %?=30.08; p<0.0001)
respectively. However, the difference in the incidence of HPV and
HSV was insignificant in the two populations (3?=0.003; p=0.960
and %2=1.95; p=0.162 respectively).

Association of the four STD microorganisms with SIL in the two
cohorts are shown in [Table/Fig-6]. The relation with SIL was more
pronounced in the rural women being 23.2% with Candida as against
8.4% in urban women and the difference was significant (y?=13.35;
p<0.001). However, in case of trichomonal infection, SIL incidence
was almost similar in both the cohorts (16.6% in rural women as
against 11.8% in their urban counterparts) and the difference was
insignificant (x?=0.516; p=0.473). The concomitant occurrence of
the cytomorphological changes produced by the two viral STDs
with SIL was higher in both the cohorts ranging from 33.3% to
75% in rural women and 31.7% to 36.1% in the urban population.

Rural population Urban population
STDs Number Incidence Number of Incidence
of cases of SIL cases of SIL
Candida albicans 112 26 (23.2%) 440 37 (8.4%)
Trichomonal infection 24 4 (16.6%) 1130 134 (11.8%)
HPV 12 9 (75%) 192 61 (31.7%)
HSV 3 1(33.3%) 108 39 (36.1%)

[Table/Fig-6]: Association of SIL with different STDs.

However, the incidence of HPV infection was significantly different
between the two populations (x?=9.36; p=0.0002). The incidence
of HSV infection in the two cohorts showed insignificant difference
(x?=0.01; p=0.921).

The relation of STDs with age had also been analysed and shown
in [Table/Fig-7]. The incidence of the four STD microorganisms
showed no significant difference in the two cohorts in the different
age groups.

Association of the four STD microorganisms with gynaecological
symptoms has been investigated and shown in [Table/Fig-8].
Leucorrhoea was the most common symptom seen in the women
of both cohorts who were infected with both viral and non-viral
STDs. However, incidence of Candida and Trichomonas was almost
double in the rural group than in their urban counterparts (68.7%
as against 37.7% with Candida and 79.1% as against 42.03%
with Trichomonas). The difference in the incidence of Candida and
Trichomonas was significant among the two groups (x°=34.86;
p <0.001) and (3?=13.23; p=0.003) respectively. The trend was
reverse with viral STDs, the incidence being higher in the urban than
in the rural women but the difference was statistically insignificant
with both HPV and HSV in the leucorrhea patients. All the STDs
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Candida albicans Trichomonas vaginalis Human papillomavirus Herpes simplex
AR Rural (112) Urban (440) Rural (24) Urban (1130) Rural (12) Urban (192) Rural (3) Urban (108)
<20 years 5 (4.4%) 16 (3.6%) - 43 (3.8%) 3(1.5%)
21-30 years 46 (41.1%) 219 (49.7%) 16 (66.6%) 529 (46.8%) 4 (33.3%) 62 (32.2%) 3(2.7%)
31-40 years 48 (42.8%) 168 (38.1%) 6 (25.0%) 474 (41.9%) 4 (33.3%) 65 (33.8%) 1(33.3%) 41 (37.9%)
Beyond 40 years 13 (11.6%) 37 (8.4%) 2 (8.3%) 84 (7.4%) 4 (33.3%) 62 (32.2%) 2 (66.6%) 64 (59.2%)

[Table/Fig-7]: Relation of STDs with age.

Candida albicans Trichomonas vaginalis Human papillomavirus Herpes simplex
Symptoms Rural (112) Urban (440) Rural (24) Urban (1130) Rural (12) Urban (192) Rural (3) Urban (108)
Leucorrhea 77 (68.7%) 166 (37.7%) 19 (79.1%) 475 (42.03%) 3 (25%) 34 (17.7%) - 17 (15.7%)
Menstrual disorders 3 (2.6%) 2 (0.4%) 3 (12.5%) 12 (1.06%) 1(8.3%) 16 (8.3%) - 17 (15.7%)
Contact bleeding 12 (2.7%) - 18 (1.5%) - - - 8 (7.4%)
Post menopausal bleeding - - - 6 (3.1%) - 4 (3.7%)

[Table/Fig-8]: Relation of the STDs with gynaecological symptoms.

[Table/Fig-9]: Relationship of the STDs with clinical lesions of cervix.

Candida albicans Trichomonas vaginalis Human papillomavirus Herpes simplex
Clinical lesions of cervix
Rural (112) Urban (440) Rural (24) Urban (1130) Rural (12) Urban (192) Rural (3) Urban (108)
Erosion cervix 17 (15.1%) 114 (25.9%) 3(12.5%) 302 (26.7%) - 46 (23.9%) - 24 (22.2%)
Hypertrophied cervix 1(0.9%) 65 (14.7%) 2(8.3%) 213 (18.8%) - 28 (14.5%) - 11 (10.1%)
Cervix bleeds on touch 2 (1.8%) 2 (0.4%) 1(4.1%) 26 (2.3%) 1(8.3%) 9 (4.6%) - 11 (10.1%)
Cervicitis 1(0.9%) 58 (13.1%) - 152 (13.4%) 1(8.3%) 14 (7.2%) - 24 (22.2%)

were also seen with different menstrual disorders and bleeding but
the frequency was not high. The only significant difference was
seen with Trichomonal infection (y°=33.97; p=0.001).

The relation between four STD microorganisms and clinical lesions
of cervix is shown in [Table/Fig-9]. All the STDs were commonly
seen with erosion and hypertrophic cervix. The viral STDs were
commonly seen in women with bleed on touch cervices. The
statistically high value was seen only with Candida in the two
cohorts in the case of hypertrophied cervix and cervicitis (y°=6.34;
p<0.001 and %?=14.92; p<0.001 respectively).

DISCUSSION

In the present study, the incidence of Candida albicans was higher
than that of Trichomonas vaginalis in the rural population while in
the urban women; trichomonal infection was more common than
Candida. Results were in concordance with Misra JS et al., [8,9].
Some investigators like, Srivastava M et al., Nikumbh DB et al.,
and Arora BB et al., on the contrary, had reported high incidence
of Trichomonas vaginalis in rural women than Candida [10-12]
However, the incidence of Candida and Trichomonas have been
found very low by the present investigators ranging from 1.1%
in the urban population to 4.7% in the rural women in the case
of Candida and 1.0% in the rural as against 2.9% in the urban
women for Trichomonas vaginalis. Sethwala ND, et al., have
reported a high incidence of 10.3% of candidal infection among
female sex workers in Surat [13]. Fule SR et al., have also found
12.1% candidal infection in the rural women of Karnataka [14].
Barouti E et al., have also reported 11% of candidal infection in
Iran [15]. A very high incidence of Candida has been reported
in Turkey by Guduco N et al., [16]. However, Bukhari MH et al.,
have also found a low incidence of Candida (3.0%) in Pakistan
like in the present study [17].

As regards trichomonal infection, its high incidence (8.5%) was
reported by Madhivanan P et al., in Karnataka [18] Abreu AL et
al., have also found Trichomonas vaginalis the most prevalent STD
(11.6%) and its co-infection with high risk-HPV increased the risk
of Atypical Squamous Changes of Undetermined Significance
(ASCUS) cytology and High grade Squamous Intraepithelial Lesions
(HSILs) of cervix [19]. On the contrary, Verteramo R et al., have not
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found any correlation between TV and HPV infection [20]. Mendez
C et al., have also seen 31% of trichomonal infection in the cervical
smears in their series of women studied [21] However, Leuv SL et
al., have seen 9.1% of TV infection in their cases studied [22].

The incidence of SIL was higher with candidal infection (23.2%) in
rural population than in urban population (8.4%). It appears that
candidal infection remains undetected and untreated for long time
in the rural women due to lack of medical amenities which causes
inflammation, persistence of which for long duration may lead
to SIL changes in the cervix. In fact, Dalie F et al., have opined
that Candida causes protein degradation and enhances antigenic
response leading to the mucosal injuries and endogenous
invasion [23]. They have seen that the extent of damage incurred
is also determined by the inherent properties of epithelial cells
like state of maturity. Mayer P et al.,, have found that in the
endogenous fungal infection, tissue debris and accumulation of
free radicals enhances virulence of the organism and increases
the susceptibility of the host [24]. Hence, the association of
Candida with cervical lesions may be related to its inflammatory
effects. Kone ES et al., have found association of Candida with
HPV infection in 57.8% of cases showing a significant relationship
between the two STDs [25].

The trichomonal infection association with SIL was almost similar
in rural and urban population. As reported earlier, Abreue AL et
al., have also found correlation between Trichomonas vaginalis
and high risk-HPV increases the risk of ascus cytology and HSIL
[19]. Kone ES et al., have also reported HPV infection in 5% of the
Trichomonas vaginalis infested cases [25].

Both HPV and HSV infection have been found frequently
associated with SIL. This association was more pronounced in
rural population. A high occurrence of SIL with viral STDs shows
their strong affinity with cervical neoplasia. Epidemiological and
molecular investigations have unequivocally shown that high
grade HPV infection is the causal factor initiating the progressive
transformation that leads to the CIN into the cervical neoplasia.
Wohlmaster D et al., have found HPV-DNA in 20.7% of cytology
samples they have studied and have seen good correlation
between cytological changes like ascus, LSIL and HSIL and HPV
infection (28.0%) [26].
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Various studies of HSV-2 on the viral load, serological status and
co-infection with HPV have been performed [27,28]. However,
only a few studies have explored the correlation between HSV-
DNA and squamous cell carcinoma using PCR based methods
with variable results. Abreu AL et al., have found all cases of co-
infection with HPV and HSV-2 occurring specially with high risk-
HPV. The co-infection of high risk-HPV with HSV-2 contributed
a ten times higher increased risk of ascus cytology but no
increased risk to HSIL was observed. These results support the
‘hit and run’” mechanism which states that HSV-2 participates
in some initial phases of cervical carcinogenesis but does not
require its retention. Therefore, the HSV-2 is not detected
consistently in all cervical biopsies of cervical lesions/squamous
cell carcinoma which suggest that HSV may be necessary for
the initial transformation of cells but not for the squmous cell
carcinoma progression [29].

Vaginal discharge was the most common symptom associated
with different types of STDs. The non-viral STDs displayed high
percentage in leucorrhoea cases and this was more pronounced
in the rural women. It appears that as most of the rural women
are illiterate due to lack of knowledge regarding personal genital
hygiene; they harbour vaginal infection which remains persisted
for long time due to not being detected and treated. Wohimaster
D et al., have seen that 54% of women complaining of vaginal
discharge were positive for STD [26]. Other authors like Fule SR
et al., and Masand DL et al., have reported a low incidence of
Candida and Trichomonas in vaginal discharge cases among
rural women [14,30]. Khan SA et al., have also reported a low
incidence of Trichomonas infection with vaginal discharge in
Pakistan [31].

All the STDs except HSV were common in young sexually active
women between 21-30 years of age while HSV was mostly seen
after 40 years of age in the postmenopausal women. Barouti E et
al., have also found that the overall prevalence of STDs was greater
among reproductive age [15]. Leuv SL et al., have also found
26.3 mean age of trichomonal infection [22]. Madhivanan et al.,
have found a relatively high burden of T. vaginalis among young
reproductive aged women and have suggested that since the
Trichomonas infection increases the risk of HIV transmission and
is associated with adverse pregnancy outcome, there is a need
for increased screening and treatment of this easily curable STD
infection in India [18].

LIMITATION

The viral STDs have been seen to play possible role in the aetiology
of cervical cancer predominantly in its pre-invasive phase. Hence
the cytological detection of STDs should be made mandatory in
a cytological screening program for checking the persistence of
associated symptoms and onset of the SIL. However, the detection
of all these STDs made in the cytology smears should be confirmed
by the proper test. This was not possible in the present study both
in the urban and rural setup as the women mostly did not turn up
for follow-up.

CONCLUSION

This comparative study revealed a high incidence of Candida
albicans in rural women while Trichomonas vaginilis was found more
common in the urban women. Both these STDs were commonly
seen in the sexually active younger women between 21-30 years of
age and were mostly associated with persistent vaginal discharge.
Hence, detection of these STDs is necessary to cure vaginal
discharge and other associated side effects. In the rural women,
illiteracy and poverty have been the main reason of poor genital
hygiene causing persistent vaginal discharge.
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