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Materials and methods: A total of 1319 females of age groups ranging from 14 years to 85 years
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Results: The prevalence of painful micturition, white discharge per vagina, and pelvic pain in

Human papillomavirus (HPV)

the age group 25–44 years was found to be 22.1%, 21%, and 8%, respectively, and the

were included in the present study and analyzed for symptoms and risk factors for cervical
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distribution of symptoms was statistically associated ( p < 0.05) with age. Chances of

Screening

developing painful micturition were signiﬁcantly related to age group 45–54 years

Women's health/gynecology

(AOR = 2.5; 95% C.I.: 1.4–4.5), while the likelihood of developing pelvic pain was signiﬁcantly
related to the females of age groups of below 25 years (AOR = 8.4; 95% C.I.: 1.4–12.1) and
25–34 years (AOR = 7.9; 95% C.I.: 1.7–8.3). Pelvic pain was also independently related to the
abnormal age of menarche (≤11 or ≥16 years) (AOR = 3.6; 95% C.I.: 1.6–8.5) concerning
the standard age of start.
Conclusions: Findings of the study indicate that there is lack of awareness about the key risk
factors for cervical cancer among women that pointed out the issue of limited knowledge
which may work as an obstacle in health services utilization.
© 2016 INDIACLEN. Published by Elsevier, a division of RELX India, Pvt. Ltd. All rights
reserved.

1.

Introduction

With 0.49 million new cases, cervical cancer is seventh leading
cancer overall and ranked fourth in women throughout the

globe and is responsible for more than 0.24 million deaths per
year in 2013.1 Approximately 90% of cases, as well as deaths
from cervical cancer, occurred in developing countries.2 It is
ranked as the third most common cancer overall, and the
second most common cancer in the female population in India
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causing approximately 0.12 million new cases and 68,000
deaths per year.1
The cervical cancer is much more prevalent among women
of low socio-economic status as well as among rural women in
India.3 The estimated age-standardized cervical cancer incidence and mortality rates were reported to be 30.7 and 17.8 per
100,000 women respectively, and peak incidence was observed
among older women.4 Ganjewala,5 indicated that the cervical
cancer alone represents 34% out of all carcinoma prevalence in
some parts of Uttar Pradesh and Madhya Pradesh. The
national cancer registry program (NCRP) reported highest
incidence of cervical cancer in Uttar Pradesh in 2009 with a
total of 17,367 cases that increased to 18,692 in 2012.6
Numerous epidemiological studies in present and past have
signiﬁcantly contributed to understanding about cancerassociated symptoms and risk factors.5
It is a well-known fact that persistent infection with human
papilloma virus (HPV) of speciﬁc high-risk types is the
signiﬁcant cause of development of almost all types of cervical
cancers and their precancerous lesions.7 The infection also
being precipitated by other exogenous or endogenous cofactors, which includes but not limited to sexual habits,
reproductive history, other sexually transmitted diseases,
smoking, nutritional deﬁciencies and genetic susceptibility,
acting in conjunction with HPV may be necessary for the
disease progression.8,9
It has been established that different socio-demographic
and reproductive factors can inﬂuence the participation in
screening programs related to cervix cancer. Some of them are
the age of individual, education, marital status, income, a
number of children alive, present use of contraception, region,
lack of awareness about cervical cancer screening and its
prevention, personal and lifestyle factors, etc.10
A hospital based study showed that the risk factors
which lead to developing cervical cancer includes multiparty, long-term use of oral contraceptives, use of copper-T for
continuously more than 5 years, sexually transmitted
diseases, HIV infection, smoking/tobacco chewing, genital
warts, poor hygienic conditions, reproductive tract infections and low intake of fruits and vegetables due to low
socio-economic status.11 The common symptoms included
hemorrhage, leucorrhoea, cachexia and pain (knee, leg and
back) and other symptoms might be painful and frequent
micturition, incontinence of urine, painful defecation and
pruritus because of vaginal discharge.6 There was no
conclusive evidence that suggests association of use of oral
contraceptives with cervical cancer.12 According to some
reports, the age of women is not a prognostic factor in
carcinoma of the cervix.13 Other authors have noted
decreased survival in women younger than 35 or 40 years,
who have a greater frequency of poorly differentiated
tumors.14 It was also reported that early age at ﬁrst
intercourse, history of multiple sexual partners, and a
higher number of pregnancies are risk factors.6
Cervical cancer prevention programs have failed to meet
their objectives due to logistical, ﬁnancial, and social problems.15 Major barriers to screening uptake include lack of
awareness about the disease, lack of attitude toward the
concept of prevention, the geographical and economic
inaccessibility to health care, the poor quality of health care

delivery services and a lack of support from family members
including husband.16

2.

Materials and methods

2.1.

Study samples

The purpose of screening camps was to spread awareness
regarding the risk factors and symptoms related to the
gynecological cancer among females of unscreened population of western parts of Uttar Pradesh and eastern Rajasthan.
The main reason behind selecting these areas was the higher
number of reported patients with cervical cancer from the
region.5 Before the screening camps, a small one-to-one
interaction was done at the selected places to make sure
the maximum availability of females to approach camps on
the speciﬁed dates. The participants were the individual
females of all age group who came to screening camp
voluntarily on day of survey. No speciﬁc criterion was set
for the selection of females to the screening. However, the
females with any serious illness and those who had not given
consent were excluded from the screening program. A pilot
study was also conducted to pretest the questionnaire in
selected study areas of western Uttar Pradesh prior to carrying
out the screening camps. The results of the pre-testing
provided useful information helpful in improving the clarity
of questions for ﬁnalization of the questionnaire. The internal
consistency of the questionnaire was estimated to be 78%
using Cronbach's alpha that indicated a good level of
reliability.

2.2.

Data collection

A total of 26 screening camps were organized at different
places in western Uttar Pradesh and eastern Rajasthan during
period of April 2015 to June 2015. A pretested, designed, and
self-administrable questionnaire was used to collect the
information from participants regarding risk factors and
symptoms of cervical cancer. The study participants were
interviewed by trained health workers who were sensitized
and trained in basic cancer screening under supervision of
qualiﬁed medical graduates and randomly cross checked by
medical doctors. Data of 1319 females of all age groups ranging
from 14 years to 85 years were analyzed for symptoms and risk
factors for cervical cancer. The study variables included age,
marital status, age at marriage, age at menarche, age at
menopause, age at ﬁrst childbirth, abortion, oral contraceptive
pill (OCP) consumption, ovulation induction, hormone replacement, any breastfeeding, painful micturition, vaginal
bleeding, rectal bleeding, vaginal discharge and regarding
pain.

2.3.

Statistical analysis

All scale variables were presented as mean  SD and categorical with respective proportions. Data of risk factors namely
current age, age at marriage, age at menarche and age at
menopause, etc. were analyzed to quantify the magnitude of
association with the prevalence of common symptoms of
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cervical cancer. Statistical tests such as chi-square and
Student's 't' were applied to examine the association and
differences wherever applicable. Multivariable logistic regression analysis was applied to estimate the adjusted odds ratios
(AOR) with respect to reference category for comparison and
magnitude of the association. Data were entered and coded in
MS Excel (version 2007) and analyzed using IBM SPSS 21.0
(Armonk, NY, USA).

married (86.3%). The average age at menarche was nearly
fourteen years (13.8  1.1 years), age at marriage was twenty
years (19.9  2.3 years), age at ﬁrst childbirth was twentytwo years (22.2  2.8 years), and age at menopause was fortyﬁve years (45.4  2.8 years). Out of the total participated
women, more than ﬁfty percent of eligible women were
pregnant at least once (54.9%), having one living child (64.7%),
and no abortions (85%) at the time of screening.

3.2.

3.

Results

3.1.

Characteristics of the study population

A total of 1319 females of all age group ranging from 14-85
years were screened for symptoms related to gynecological
cancer at different health camps in the western parts of Uttar
Pradesh and eastern Rajasthan. Background demographic and
prevalence of symptoms related were presented in Table 1.
The prevalence of gynecological symptoms such as painful
micturition was found to be 10.8% followed by white discharge
per vagina (7.7%), pelvic pain (2.9%) and post coital bleeding/
spotting per vagina (0.4%). The mean age of the females
was 41.3  14.1 years, and the majority of them were

Table 1 – Background profile of females screened for
gynecological cancer.
Background variables
Total female screened
Current age of females (years) (mean  SD)
Age at marriage (years) (mean  SD)
Age at menarche (years) (mean  SD)
Age at menopause (years) (mean  SD)
Age at ﬁrst child birth (years) (mean  SD)
Marital status
Unmarried
Married
Widow

Number

%

1319 (100)
41.3  14.1
19.9  2.3
13.8  1.1
45.4  2.8
22.2  2.8
122
1138
59

9.2
86.3
4.5

Number of pregnancies among married and widow women
(n = 1197)
85
Non pregnant
657
One time
282
Two times
Three times
139
34
Four or more times

7.1
54.9
23.6
11.6
2.8

Number of women having living children (n = 1112)
No child
77
720
One child
234
Two children
81
Three or more children

6.9
64.7
21.0
7.4

Number of women underwent abortions (n = 1112)
945
No abortion
142
Single abortion
25
Two or more abortions

85.0
12.8
2.2

Symptoms for gynecological cancer
Painful micturition
White discharge per vagina
Pelvic pain
Post coital bleeding/spotting per vagina

10.8
7.7
2.9
0.4

143
101
38
5

3

Association between factors and symptoms

The observed association between different symptoms and
factor variables are depicted in Table 2. The prevalence of
painful micturition, white discharge per vagina and pelvic pain
in the age group 25–44 years was found to be 22.1%, 21% and 8%
respectively and the distribution of symptoms was statistically
associated ( p < 0.05) with age. Married women had observed a
higher number of cases with the symptoms as compared to
unmarried/widow females. Prevalence of symptoms was
reported to be higher among the females who married ≤20
years of their age, and the distribution was statistically
signiﬁcant ( p < 0.05). The majority of females (n = 1237) started
their menstruation cycle at 12–15 years of age. The painful
micturition and pelvic pain were statistically related ( p < 0.05)
with the proportionate variation in menstruation cycle.
Prevalence of symptoms was found to higher among the
females having time interval between marriage and menarche
less than ﬁve years (14.6% for painful micturition, 10.4% for
white discharge per vagina and 4.7% for pelvic pain).
Prevalence of symptoms was reported to be higher 13.6%,
11.3% and 5.3% for painful micturition, white discharge per
vagina and pelvic pain respectively among the females who
married in 18–20 years of their age. However, the prevalence of
gynecological symptoms were not statistically related
( p > 0.05) with the age of menopause.
The proportion of symptoms was found to be higher among
the females who experienced one or two pregnancies, and it
was statistically signiﬁcant with painful micturition
( p < 0.001) and white discharge per vagina ( p < 0.05). Similarly,
females with one or two living children were also showing a
higher occurrence of symptoms and painful micturition
( p < 0.01) and white discharge per vagina ( p < 0.01) were
associated with the prevalence. The preponderance of females
(945 out of 1112 eligible women) was not undergone to any
abortion. However, their distribution was not showing any
association with the symptoms.

3.3.

Independent risk factors

Further, the multivariable logistic regression was used to
explore the independent risk factors for the occurrence of
symptoms related to gynecological cancer. Table 3 shows the
chances of developing painful micturition were signiﬁcantly
associated with age 45–54 years (AOR = 2.5; 95% C.I.: 1.4–4.5,
p = 0.01), abnormal age for start of menstruation cycle
(AOR = 5.1; 95% C.I.: 1.2–21.1, p = 0.03) and the females with
two or more living children (AOR = 1.6; 95% C.I.: 1.1–2.5,
p = 0.01) with respect to their reference category. Risk of
occurrence of white discharge per vagina was statistically
related to the different age groups as < 25 years (AOR = 6.4; 95%
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Table 2 – Comparison of different symptoms with risk factors of gynecological cancer.
Risk factor variables

Total

Symptoms for gynecological cancer related symptoms
Painful
micturition (%)

Age group (years) (n = 1319)
<25
25–34
35–44
45–54
≥55

144
275
348
261
291

13
30
39
41
20

Marital status (n = 1319)
Unmarried
Married
Widow

122
1138
59

(9.0)
(10.9)
(11.2)
(15.7)
(6.9)

p value

White discharge
per vagina (%)

Pelvic
pain (%)

p value

0.001

5 (3.5)
14 (5.1)
10 (2.9)
7 (2.7)
2 (0.7)

0.025

0.020

17
35
29
10
10

10 (8.2)
131 (11.5)
2 (3.4)

0.091

5 (4.1)
96 (8.4)
0

0.018

0
38 (3.3)
0

0.002

Age at marriage (years) (n = 1198)
<18
146
655
18–20
342
21–24
55
≥25

24 (16.4)
74 (11.3)
29 (8.5)
6 (10.9)

0.088

17 (11.6)
65 (9.9)
11 (3.2)
3 (5.5)

0.001

9 (6.2)
25 (3.8)
3 (0.9)
1 (1.8)

0.005

Age at menarche (years) (n = 1319)
35
≤11
434
12–13
14–15
803
47
≥16

0
36 (8.3)
105 (13.1)
2 (4.3)

0.002

6 (17.1)
36 (8.3)
54 (6.7)
5 (10.6)

0.089

4 (11.4)
13 (3.0)
18 (2.2)
3 (6.4)

0.013

Duration between age at marriage and menarche (years) (n = 1197)
<5
364
53 (14.6)
0.042
706
67 (9.5)
5–9
127
13 (10.2)
≥10

38 (10.4)
51 (7.2)
7 (5.5)

0.101

17 (4.7)
20 (2.8)
1 (0.8)

0.072

Age at menopause (years) (n = 562)
<45
205
357
≥45

30 (14.6)
33 (9.2)

0.051

11 (5.4)
12 (3.4)

0.248

3 (1.5)
6 (1.7)

0.843

Age at ﬁrst child birth (years) (n = 1159)
18–20
398
514
21–24
247
≥25

54 (13.6)
58 (11.3)
21 (8.5)

0.143

45 (11.3)
40 (7.8)
9 (3.6)

0.002

21 (5.3)
15 (2.9)
1 (0.4)

0.001

Number of pregnancies among married and widow women (n = 1197)
85
0
0.001
Non pregnant
657
92 (14.0)
One time
282
26 (9.2)
Two times
Three or more times
173
15 (8.7)

2 (2.4)
64 (9.7)
16 (5.7)
14 (8.1)

0.033

1 (1.2)
27 (4.1)
5 (1.8)
5 (2.9)

0.231

Number of women having living child (n = 1112)
77
2 (2.6)
No child
720
104 (14.4)
One child
234
22 (9.4)
Two child
81
5 (6.2)
Three or more child

0.001

0
66 (9.2)
19 (8.1)
9 (11.1)

0.009

0
28 (3.9)
5 (2.1)
4 (4.9)

0.144

0.339

82 (8.7)
11 (7.7)
1 (4.0)

0.862

34 (3.6)
2 (1.4)
1 (4.0)

0.338

Number of women underwent abortions (n = 1112)
945
108 (11.4)
No abortion
142
21 (14.8)
Single abortion
25
4 (16.0)
Two or more abortions

(11.8)
(12.7)
(8.3)
(3.8)
(3.4)

p value

Bold values show either signiﬁcant p values or category total.

C.I.: 2.4–16.9, p = 0.02), 25–34 years (AOR = 4.4; 95% C.I.: 2.0–9.5,
p = 0.03) and 35–44 years (AOR = 2.6; 95% C.I.: 1.2–5.7, p = 0.01)
with reference to age ≥ 55 years. It was also associated with the
abnormal age of menarche (AOR = 2.0; 95% C.I.: 1.1–3.9,
p = 0.02) as compared with the normal age of start (12–15
years). The likelihood of developing pelvic pain was signiﬁcantly related to the females < 25 years (AOR = 8.4; 95% C.I.:
1.4–12.1, p = 0.04) and 25–34 years (AOR = 7.9; 95% C.I.: 1.7–8.3,
p = 0.03) of their age. Pelvic pain was also independently

related to the abnormal age of menarche (≤11 or ≥16 years)
(AOR = 3.6; 95% C.I.: 1.6–8.5, p = 0.03) concerning the standard
age of start.

4.

Discussion

Cervical cancer remained ﬁrst out of the leading cancers
among females in Indian Republic.17 Cervical cancer screening
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Table 3 – Multivariable logistic regression analysis for factors associated with gynecological cancer related symptoms.
Predictors of symptoms

Painful micturition

White discharge per
vagina

Pelvic pain

AOR

95% C.I.

AOR

95% C.I.

AOR

95% C.I.

1.2
1.6
1.6
2.5

0.4–3.5
0.9–3.1
0.9–2.9
1.4–4.5a

6.4
4.4
2.6
1.1

2.4–16.9a
2.0–9.5a
1.2–5.7a
0.4–2.2

8.4
7.9
4.0
4.1

1.4–12.1a
1.7–8.3
0.8–19.6
0.8–20.7

1.7

0.9–3.2

3.5

1.4–8.7

–

–

2.2
1.3
1.2

0.7–7.3
0.4–3.8
0.4–3.4

1.1
1.3
0.7

0.2–5.6
0.3–5.9
0.2–3.2

3.5
2.1
0.6

0.4–28.4
0.3–16.1
0.1–5.4

5.1

1.2–21.1a

2.0

1.1–3.9a

3.6

1.6–8.5a

Duration between age at marriage and menarche (years)
1.5
0.8–2.9
<5
0.9
0.5–1.8
5–9
≥10®

1.8
1.3

0.8–4.1
0.6–2.9

5.5
3.6

0.7–42.3
0.5–27.2

Age at 1st child birth (years)
18–20
21–24
≥25®

0.4–1.9
0.5–2.0

1.6
1.4

0.6–4.4
0.5–3.6

2.2
6.7

1.6–9.1a
0.9–7.1

Number of pregnancies among married and widow women
Up to one®
Two times
0.9
0.4–1.8
Three or more times
1.2
0.5–3.0

0.5
0.8

0.3–1.4
0.4–1.7

0.4
0.8

0.2–1.3
0.3–2.6

Number of women having living child
Up to one®
Two or more
1.6

1.1–2.5a

1.1

0.7–1.8

0.8

0.4–1.7

Number of women underwent abortions
No abortion®
Single abortion
1.4
1.6
Two or more abortions

0.8–2.3
0.5–4.7

0.9
0.5

0.5–1.8
0.1–3.8

0.4
1.5

0.1–1.7
0.2–11.6

Age group (years)
<25
25–34
35–44
45–54
≥55®
Marital status
Unmarried/widow®
Married
Age at marriage (years)
<18
18–20
21–24
≥25®
Age at menarche (years)
Normal age (12–15)®
Beyond normal (≤11 or ≥16)

0.9
1.0

AOR: adjusted odds ratio; C.I.: conﬁdence interval; ®: reference category.
p value < 0.05.

a

is one of the easiest and effective methods for identiﬁcation
and prevention. The present study highlights the factors
which inﬂuence the causal pathway between demographic,
reproductive factors with increasing risk of cervical cancer.
The common symptoms related to cervical cancer reported
in this study were painful micturition (10.8%) followed by
white discharge per vagina (7.7%) and pelvic pain (2.9%). A
hospital based study reported that the prevalence of 8.1% for
painful micturition, 36.3% for white discharge per vagina and
54.9% for pain in the lower abdomen.18 The reported
prevalence of these symptoms was lower than the study by
Gupta et al. from the same region except for painful
micturition.18 However, as per literature bleeding per vagina
is a most common symptom but here we did not ﬁnd any
signiﬁcant number. Differences in the occurrence of prevalence may be related to the relatively lesser sample size and

community/health camp based screening of the general
population rather than a hospital.
In the present study, the observed peak proportion of
various abnormalities was found to be in the reproductive age
group (18–44 years). The age below 35 years was more at risk
for developing white discharge per vagina and age group
25–44 years was at higher risk of complaining pelvic pain.
However, painful micturition was observed more frequent in
the age group 25–54 and post-menopausal age group (45–54
years) was independently related to the risk (AOR = 2.5) of
painful micturition. These results are in similar with earlier
studies.18,19 Although early marriage is not a risk factor for
cervical cancer. A large prospective cohort study from rural
South India reported that marital status and age at marriage
both were not associated with the development of cervical
cancer.19
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The time interval between age at menarche and marriage
was found to be a risk factor for cervical cancer in many
studies.20,21 A study by Natphopsuk et al.22 showed that the
interval between age at menarche and ﬁrst sexual intercourse
<6 years resulted in a signiﬁcant increase in the risk for
cervical cancer with ORs ranging from 3.32–4.09 and the
respective adjusted OR range for the 4–5, and 2–3-year-old
groups were 4.1 and 2.9. However, in the present study, the
time interval between age at menarche and marriage showed
no association in the multivariate regression analysis for the
difference <5 years despite the high prevalence of symptoms
may be due to small size.
The present cross-sectional study is also in agreement with
those results. Age at marriage may be considered as a
surrogate determination of age at ﬁrst intercourse in the
Indian scenario. Moreover, some case–control studies reported
that convincing evidence of risk for cervical cancer associated
with ﬁrst sexual intercourse in an earlier age (<20 years).18,23,24
Stone et al. have also pointed out that ﬁrst intercourse before
reaching to age 15 years is a risk factor for cervical cancer.25
Even despite the fact that age at marriage did not produce a
signiﬁcant association with symptoms, our estimated odds
ratios in line with previously reported studies and it may be
considered as a proxy measure of age at ﬁrst sexual
intercourse.
The abnormal age of menarche (≤11 or ≥16 years) was found
to be a potential risk factor for the development of symptoms
as painful micturition (AOR = 5.1, 95% C.I.: 1.2–21.1, p = 0.03),
white discharge per vagina (AOR = 2, 95% C.I.: 1.1–3.9, p = 0.02)
and pelvic pain (AOR = 3.6, 95% C.I.:1.6–8.5, p = 0.03) in the
present study that further increases the hazard of cancers
including breast, epithelial ovarian cancer etc.26,27 other than
cervical cancer. Therefore, it may be concluded that the
unusual age of start of menstrual cycle could lead to increasing
the risk of several types of cancer. In our study females having
≥2 children have approximately two fold risk (AOR = 1.6, 95% C.
I.: 1.1–2.5, p = 0.01) of developing painful micturition.
Moreover, the number of pregnancies were not directly
associated with the likelihood of developing symptoms. A
case–control study from Chennai has also been showing the
increase in the risk of cervical cancer (OR = 7.3) among HPVpositive women with more child births in comparison of less.28
Multiparity might increase the risk of cervical cancer as
pregnancy encouraged the cervical changes that lead to the
development of cancer malignancy.29
Nearly 4% females out of the onetime pregnant (26/657) and
12.8% females out of the two times pregnant (36/282) have
been observed with no living child, and that was signiﬁcantly
related to the higher prevalence of symptoms ( p < 0.05).
Similarly, eighty-six out of the total females having one living
child (n = 720) underwent abortions (64 one time and 12 two
times), and it showed a signiﬁcant relation with symptoms
( p < 0.05). However, a total number of abortions were not
signiﬁcantly related to any symptoms in the multivariable
analysis.
Other socio-demographic risk factors may be education,
occupation and the family income of female as reported by
Thulaseedharan et al.19 in their study among the rural
population of southern India. However, these factors were
not assessed in the present study.

Numerous other studies have also pinpointed the signiﬁcance of socio-demographic, economic and reproductive
factors in planning to control cervical cancer.8,19,30 Improving
socioeconomic status and initiation of different screening
techniques results in decline the cervical cancer incidence and
mortality worldwide.31

5.

Conclusion

The study has focused primarily on the prevalence of
symptoms related to cervical cancer and its association with
various demographic and reproductive risk factors among the
screened women from the general population. Lack of
awareness was also experienced during the screening about
the key risk factors for cervical cancer among women that
pointed out the issue of limited knowledge as reported by
other studies. In this study, it was observed that higher age,
abnormal age at menarche, early child bearing age and giving
birth to two or more children might work as risk factors related
to gynecological cancer-related symptoms.

6.

Limitations

In the present study, data were analyzed of the females who
approached to screening camps. It may be possible that women
with high socioeconomic status are less likely to attend the
screening camp than with low socioeconomic status. Nonavailability of histopathological ﬁndings of the suspected
cases may also have restricted the estimation of cancer
prevalence. A small fraction of women reporting problems is
also a limitation in this study. Data related to the important risk
factors such as socioeconomic condition, diet habits, and long
term use of oral contraceptives and intra uterine device were
not obtained. In the subsequent rounds, the added important
factors and pathological facilities may improve the conﬁrmatory ﬁndings of cancer with additional clinical outcomes.

Funding
The present study was based on screening camps funded by
Nayati Healthcare and Research Center, India under their
outreach program. However, funders have no role in writing
and submission of the manuscript.

Ethical approval
The screening was conducted after obtaining ethical approval
from the scientiﬁc advisory committee (SAC) of the Nayati
Healthcare and Research Centre. This study follows the
operational principles of the declaration of Helsinki and
adheres to the Belmont report principles. The local health
administrations of the selected area were also informed to
provide the necessary help during the camp. Informed consent
was obtained from the females came to the screening camp.
The beneﬁts and the purpose of screening were also informed
in the local language.

Please cite this article in press as: Dey S, et al. Level and determinants of precancerous symptoms of cervical cancer in unscreened
population of Uttar Pradesh and Rajasthan, India: A pilot study, Clin Epidemiol Glob Health. (2017), http://dx.doi.org/10.1016/j.cegh.2016.12.006

CEGH-173; No. of Pages 7
clinical epidemiology and global health xxx (2017) xxx–xxx

Conﬂicts of interest
15.

The authors have none to declare.
16.

Acknowledgements
Author(s) would like to acknowledge Ms Niira Radia and Dr R.K.
Mani, for their valuable suggestions and support during the
planning of study. Author(s) are also thankful to Col Suresh
Bhatt, Ms Mamata Dasgupta, and the outreach team who
collected the data.

17.
18.

19.

references
20.
1. Fitzmaurice C, Dicker D, Pain A, et al. The global burden of
cancer 2013. JAMA Oncol. 2015;1:505–527.
2. Arbyn M, Castellsagué X, de Sanjosé S, et al. Worldwide
burden of cervical cancer in 2008. Ann Oncol. 2011.
3. Nandakumar A, Ramnath T, Chaturvedi M. The magnitude
of cancer cervix in India. Indian J Med Res. 2009;130:219–221.
4. Senapathy JG, Umadevi P, Kannika PS. The present scenario
of cervical cancer control and HPV epidemiology in India: an
outline. Asian Pac J Cancer Prev: APJCP. 2011;12:1107–1115.
5. Ganjewala D. Prevalence of Cancers in Some Parts of Madhya
Pradesh and Uttar Pradesh in India. 2009.
6. Sarathi S, Hemavathy V, Vijayalakshmi R. Cervical cancer
kills one Indian women every 7 minutes. Int J Innov Res Dev.
2015;4:. ISSN 2278-0211.
7. Basu P, Roychowdhury S, Bafna UD, et al. Human
papillomavirus genotype distribution in cervical cancer in
India: results from a multi-center study. Asian Pac J Cancer
Prev: APJCP. 2009;10:27–34.
8. Sankaranarayanan R, Rajkumar R, Arrossi S, et al.
Determinants of participation of women in a cervical cancer
visual screening trial in rural south India. Cancer Detect Prev.
2003;27:457–465.
9. Stewart BW, Kleihues P. World cancer report. Lyon: IARC Press;
2003.
10. Basu P, Hassan S, Fileeshia F, et al. Knowledge, attitude and
practices of women in Maldives related to the risk factors,
prevention and early detection of cervical cancer. Asian Pac J
Cancer Prev: APJCP. 2013;15:6691–6695.
11. Peedicayil A, Thiyagarajan K, Gnanamony M, et al.
Prevalence and risk factors for human papillomavirus and
cervical intraepithelial neoplasia among HIV-positive
women at a tertiary level hospital in India. J Lower Genit Tract
Dis. 2009;13:159–164.
12. Green J, Berrington de Gonzalez A, Smith JS, et al. Human
papillomavirus infection and use of oral contraceptives. Br J
Cancer. 2003;88:1713–1720.
13. Delgado G, Bundy BN, Fowler Jr WC et al. A prospective
surgical pathological study of stage I squamous carcinoma
of the cervix: a Gynecologic Oncology Group Study. Gynecol
Oncol. 1989;35:314–320.
14. Dattoli MJ, Gretz 3rd HF, Beller U, et al. Analysis of multiple
prognostic factors in patients with stage IB cervical cancer:

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

age as a major determinant. Int J Radiat Oncol Biol Phys.
1989;17:41–47.
Sankaranarayanan R, Budukh AM, Rajkumar R. Effective
screening programmes for cervical cancer in low- and
middle-income developing countries. Bull World Health
Organ. 2001;79:954–962.
Coffey P, Arrossi S, Bradley J, Dzuba I, White S. Group ACIA.
Improving screening coverage rates of cervical cancer
prevention programs: a focus on communities. Cerv Cancer
Prev Issues Depth. 2004;4:.
Asthana S, Chauhan S, Labani S. Breast and cervical cancer
risk in India: an update. Indian J Public Health. 2014;58:5.
Gupta RK, Singh N. Morinda citrifolia (Noni) alters oxidative
stress marker and antioxidant activity in cervical cancer cell
lines. Asian Pac J Cancer Prev. 2013;14:4603–4606.
Thulaseedharan JV, Malila N, Hakama M, et al. Socio
demographic and reproductive risk factors for cervical
cancer – a large prospective cohort study from rural India.
Asian Pac J Cancer Prev: APJCP. 2012;13:2991–2995.
Louie KS, De Sanjose S, Mayaud P. Epidemiology and
prevention of human papillomavirus and cervical cancer in
sub-Saharan Africa: a comprehensive review. Trop Med Int
Health. 2009;14:1287–1302.
Babita. Kumar N, Singh M, Malik JS, Kalhan M. Breastfeeding
reduces breast cancer risk: a case–control study in North
India. Int J Prev Med. 2014;5:791–795.
Natphopsuk S, Settheetham-Ishida W, Pientong C, et al.
Human papillomavirus genotypes and cervical cancer in
northeast Thailand. Asian Pac J Cancer Prev: APJCP.
2013;14:6961–6964.
Biswas LN, Manna B, Maiti PK, Sengupta S. Sexual risk
factors for cervical cancer among rural Indian women: a
case–control study. Int J Epidemiol. 1997;26:491–495.
Mukherjee BN, Sengupta S, Chaudhuri S, Biswas LN, Maiti P.
A case–control study of reproductive risk factors associated
with cervical cancer. Int J Cancer. 1994;59:476–482.
Stone KM, Zaidi A, Rosero-Bixby L, et al. Sexual behavior,
sexually transmitted diseases, and risk of cervical cancer.
Epidemiology. 1995;6:409–414.
Li N, Franceschi S, Howell-Jones R, Snijders PJ, Clifford GM.
Human papillomavirus type distribution in 30,848 invasive
cervical cancers worldwide: variation by geographical
region, histological type and year of publication. Int J Cancer.
2011;128:927–935.
Jordan J, Arbyn M, Martin-Hirsch P, et al. European
guidelines for quality assurance in cervical cancer
screening: recommendations for clinical management of
abnormal cervical cytology, part 1. Cytopathology.
2008;19:342–354.
Franceschi S, Plummer M, Clifford G, et al. Differences in the
risk of cervical cancer and human papillomavirus infection
by education level. Br J Cancer. 2009;101:865–870.
Hinkula M, Pukkala E, Kyyrönen P, et al. A population-based
study on the risk of cervical cancer and cervical
intraepithelial neoplasia among grand multiparous women
in Finland. Br J Cancer. 2004;90:1025–1029.
Varghese C, Nair MK, Akiba S. Regional Cancer Centre,
Trivandrum, Kerala, India: a green park for epidemiological
studies. Asian Pac J Cancer Prev. 2000;1:157.
Mathew A, George PS. Trends in incidence and mortality
rates of squamous cell carcinoma and adenocarcinoma of
cervix – worldwide. Asian Pac J Cancer Prev: APJCP.
2009;10:645–650.

Please cite this article in press as: Dey S, et al. Level and determinants of precancerous symptoms of cervical cancer in unscreened
population of Uttar Pradesh and Rajasthan, India: A pilot study, Clin Epidemiol Glob Health. (2017), http://dx.doi.org/10.1016/j.cegh.2016.12.006

7

