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Original Article

Background: Although many lifestyle factors affect the risk of development of gynecological 
malignancies in women, some are unanimously accepted as important factors while others are 
not. Aims: The aim of the study was to determine the association of certain important lifestyle 
factors and development of gynecological carcinomas in patients attending a tertiary care 
hospital in eastern India. Materials & Methods: Administering an "11- point" lifestyle risk 
factor questionnaire individually to 87 cases of gynecological malignancies and 87 control 
subjects, the study population was classified as "high risk" and "low risk". Association between 
the risk factors and the malignancies has been calculated. Results: Age > 40 years (odds ratio 

2(OR) = 8.88), menopause (OR = 5.83), BMI > 40 kg/m  (OR = 4.30), absence of regular moderate 
physical activity (OR = 5.44), absence of OCP usage (OR = 9.48), high carbohydrate intake (OR = 
2.01), and intake of high saturated fat (OR = 2.41) were the important lifestyle risk factors 
associated with the development of the gynecological malignancies. Majority (77.78%) of 
patients with ovarian carcinoma and all (100%) patients of carcinoma cervix belonged to the 
"low risk" groups, while majority (85%) of the patients of carcinoma endometrium belonged 
to the "high risk" group. Majority (96.55%) of the control subjects belonged to the "low risk" 
group. The difference of the risk categorization between the two groups was significant for 
patients with ovarian carcinoma (P < 0.01) and endometrial carcinoma (P < 0.001), but not for 
patients with carcinoma cervix (P = 0.56). Conclusions: Significant differences between the 
cases and the controls exist in terms of seven lifestyle risk factors out of the eleven considered 
in our study. Majority of the patients of endometrial carcinoma belongs to "high risk" group, 
while majority of the patients of ovarian and cervical carcinoma belongs to "low risk" group.
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1. Introduction
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Gynecological cancers pose a huge burden both in the 

developed as well as in the developing countries of the world [1,2]. 

In India about 50–60% of all cancers among women occur mainly in 

the cervix uteri, corpus uteri, ovaries and breast [1]. Recent studies 

have found that about 77.7% of new cases of common gynecological 

cancers occur in the developing countries [2]. Such cancers not only 

cause physical suffering with increased morbidity and mortality, 

but  also create economic burden both at the individual level and at 

the level of the government [2].

Many lifestyle factors influence the risk for development of 

gynecological malignancies in women [3,4]. These include dietary 

habits, obesity, use of oral contraceptive pills (OCP), childbearing, 

advancing age and alcoholism among others. These can potentially 

be modified to reduce the risk of such malignancies [3-5]. In the 

present study, we have compared the lifestyle risk factors between 

the control subjects and the patients of gynecologic malignancies 

attending a tertiary care hospital in eastern India after assessing 

the presence and absence of certain lifestyle risk factors in the 

individual subjects and determined their association with the 

development of this group of diseases. 

2.1. Study Population and study design: In order to determine if 

the exposure of certain lifestyle factors is associated with the 

development of gynecological malignancies, we followed a 

retrospective case-control study design approach [6]. It was 
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2. Materials and methods:
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approved by the Institutional Ethics Committee of Institute of Post-

Graduate Medical Education and Research. After explaining the 

whole study, informed consent from every participant or her close 

relative was obtained. Newly diagnosed confirmed cases of invasive 

carcinoma cervix, carcinoma ovary and carcinoma endometrium 

admitted to the Department of Obstetrics and Gynecology were 

included in the study. The control subjects were chosen from those 

without any gynecological malignancy attending the clinic. Since 

age has been analyzed as a risk factor in our study, we did not match 

the cases and controls for age [6]. Additionally, those with 

dysfunctional uterine bleeding, cervical erosion, benign ovarian 

cyst, low grade squamous intraepithelial lesion (LSIL), high grade 

squamous intraepithelial lesion (HSIL), genital tuberculosis, 

human papilloma virus infection, pregnancy and/or already 

receiving therapeutic intervention for malignancy were excluded 

from the study. A total of 87 controls and 87 cases fulfilling all the 

above-mentioned criteria were included in the study.

2.2. Medical case-history: A well-designed case record proforma 

was filled up for every patient while taking the case-history. The 

following points were recorded in all the case record proforma:  age, 

parity, occupation, socio-economic status, menstrual history, 

obstetric history, personal history, medical and surgical history, 

treatment history, allergic history of the patient, relevant 

investigations and histopathological confirmation of each patient. 

Detailed general and systemic physical examinations of the cases 

and control subjects were done. 

2.3. Body mass index (BMI) measurement: The height (in m) 

and weight (in kg) of the subjects were measured using standard 

techniques and noted systematically. For every subject, BMI was 
2estimated using the expression weight (kg) / height (m ).

2.4. Lifestyle risk factor questionnaire: An identical "11-point 

questionnaire" for each subject, as agreed by the team of experts 

from the Departments of Gynecology, Radiotherapy and 

Biochemistry, was filled up to determine the lifestyle risk 

stratification in the patients and the controls [Table 1]. If a subject 

had more than 5 (five) affirmative answers, she was classified as 

"high risk"; if not, she was classified as "low risk". To determine the 

intake of fat, fiber and carbohydrate, a modified food frequency 

questionnaire (FFQ) was administered face-to-face by the 

interviewer to individual subject following established method [7].

2.5. Statistical analysis: Values have been represented as means 

± standard deviation (SD), or as percentages. Comparison of 

individual lifestyle factors between the patients and the control 

subjects has been performed using Fisher's exact test (two-tailed) 

using Statistica (StatSoft Inc., Tulsa, Oklahoma, USA) and GraphPad 

Prism (GraphPad Software Inc., San Diego, California, USA) 

software. Value of P < 0.05 indicates statistically significant 

difference between the groups. Using two-by-two contingency 

table, odds ratio (OR) has been calculated to compare the relative 

odds of the occurrence of the malignancy under study, to determine 

whether a particular exposure is a risk factor, and also to compare 

the magnitude of the risk factors for that outcome [8,9]. OR >1 

indicates exposure associated with higher odds of outcome [8].

3. Results:

3.1. Comparison of lifestyle risk factors between the cases and 

the controls: [Figures 1-2] and [Table 2] show the comparison of the 

distribution of the lifestyle risk factors between cases and controls. 

Age > 40 years was present in 68/87 (78.16%) of the patients as 

compared to 25/87 (28.74%) of the controls (OR = 8.88; P < 0.001). 

Menopause was present in 51/87 (58.62%) of the patients as 

compared to 17/87 (19.54%) of the controls (OR = 5.83; P < 0.001). 

BMI > 40 was there in 21/87 (24.14%) of the patients as compared 

to 6/87 (6.90%) of controls (OR = 4.30; P = 0.003). Absence of 

regular moderate physical activity was present in 25/87 (28.74%) 

of cases as compared to 6/87 (6.90%) of the controls (OR = 5.44; P < 

0.001). There was absence of OCP usage in 77/87 (88.51%) of cases 

as compared to 39/87 (44.83%) of controls (OR = 9.48; P < 0.001). 

High carbohydrate intake was prevalent in 54/87 (62.07%) of cases 

as compared to 39/87 (44.83%) of controls (OR = 2.01; P = 0.03). 

There was high intake of saturated fat in 35/87 (40.23%) of cases as 

compared to 19/87 (21.84%) of controls (OR = 2.41; P = 0.01). The 

differences of other lifestyle risk factors such as nulliparity, 

smoking/tobacco use, alcohol, low dietary fiber intake were not 

statistically significant between the cases and the controls [Table 2].

3.2. Comparison of risk categorization between the cases and 

the controls: When the risk categorization according to "11-point 

questionnaire" was compared, a significant lesser number of 

patients (71.26%) than that of control subjects (96.55%) in the 

"low risk" groups was observed (P < 0.001) [Table 3]. Moreover, 

77.78% of patients of carcinoma ovary were classified as "low risk" 

as compared to 96.55% of controls (P = 0.002) [Table 3]. All patients 

of carcinoma cervix (100%) were classified as "low risk" [Table 3]. 

85% of the patients with carcinoma endometrium were classified 

as "high risk" as compared to 3.45% of the controls (P < 0.001) 

[Table 3].

Figure 1: Percentage distribution of cases and controls with 

response "Yes" to the individual questions of the 11-point 

questionnaire: Bar diagram showing the percentage of subjects with 

(patients/cases) or without (control) gynecological malignancies with 

response "Yes" to the 11-point lifestyle risk factor questionnaire which 

was administered to determine the lifestyle risk stratification in the 

patients and the controls as described in the methods.
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Figure 2: Percentage distribution of cases and controls with response "No" to the individual questions of the 11-point questionnaire: 

Bar diagram showing the percentage of subjects with (patients/cases) or without (control) gynecological malignancies with response "No" 

to the 11-point lifestyle risk factor questionnaire that was administered to determine the lifestyle risk stratification in the patients and the 

controls as described in the methods.
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Table 2. Comparison of lifestyle risk factors between cases and controls:
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4. Discussion:

In the present study, a retrospective case-control study has been 

performed to evaluate the role of lifestyle risk factors in common 

gynecological malignancies. 87 cases of gynecological malignancies 

(carcinoma endometrium, carcinoma cervix and carcinoma ovary) 

were evaluated using a structured interview and an "11-point" 

lifestyle risk factor questionnaire incorporating effects of age, 

menopause, OCP usage, physical activity, smoking, alcohol intake, 

nulliparity and diet (dietary fiber, carbohydrate, saturated fat). The 

study demonstrated that age > 40 years, menopause, BMI > 40 
2kg/m , absence of regular physical activity, absence of OCP usage 

and high dietary intake of carbohydrate and fat were important 

lifestyle risk factors associated with development of the common 

gynecological malignancies. 

Age plays a very important role in the development of 

gynecological cancers. In our study the mean age of such diseases is 

50.68 years [Table 2]. Sarkar et al had found the mean age of the 

patients with gynecological malignancies as 45.8 years [10]. The 

latter study also focussed at finding the mean age of occurrence of 

the types of gynecological cancers separately. They found that the 

mean age of patients with endometrial cancer was 53.0 years while 

the mean age of ovarian cancer patients was 43.3 years [10]. They 

had also shown that more than two-third of the patients (78 out of 

113 patients or 69.0%) were in the age group of 35-64 years while 

maximum number of the patients (43 patients or 38.0%) were in 

the age group of 35-49 years [10]. Another study pointed out that 

nearly half (44.6%) of the gynecological malignancy cases occurred 

between the ages of 35 and 49 years [11]. Yet another study had 

shown that the largest proportion (70.0%) of gynecological cancers 

occurred in 40-69 years age group [12]. Siyal et al had reported that 

the average age of the patients with gynecological cancer was 46.5 

years and the peak age group was in the fourth decade [10,13]. 

Hence it is clear that although the mean age of occurrence of 

gynecological malignancies varied in different population, they all 

showed increased incidence with advancing age.

 Menopause also plays a vital role in the development of 

gynecological malignancies. In a different study [14], about 30% of 

ovarian neoplasms in post-menopausal women were found to be 

malignant as compared to 7% in premenopausal age group. 

Menopause after 52 years of age increased the risks of endometrial 

carcinoma by 2.4 times when compared with women with 

menopause before 49 years [15]. The reason for this might be 

prolonged exposure to progesterone deficient cycles in this age 

group [15]. In our present study, we also found that majority 

(58.62%) of the patients of gynecological malignancies are post-

menopausal.

In this study, we have found that the number of nulliparous 

women, number of subjects with history of smoking and alcohol 

intake, and number of women with absence of high dietary fiber in 

diet are similar (Ps = 0.05, 0.37, 0.06, 0.17) in cases and controls, 

suggesting that no risk of gynecological malignancy is associated 

with these factors in our study population [Table 2]. In contrast to 

these findings, some earlier studies have reported reduced risk 

against gynecological malignancies in multiparous women 

[3,16,17]. The probable underlying reasons suggested were fewer 

ovulations, less ovarian stimulation by gonadotrophins, or 

progestin-induced apoptosis[16]. Similarly on one hand, some 

researchers have found statistically significant decrease in the risk 

of endometrial cancer among smokers compared to never-smokers 

[18] while some on the other has observed increased risk of 

endometrial cancer with cigarette smoking in premenopausal 

women [19]. The finding that the risk of endometrial cancer in 

smokers was reduced up to 50% had been attributed to the 

increased hepatic estrogen metabolism [20]. A large cohort study 

showed a significant increase in risk of mucinous ovarian cancer in 

current smokers as compared to non-smokers and supported the 

fact that risk of carcinogenesis by smoking depended on the 

histologic features of the cancer [21]. The effect of alcohol intake on 

gynecological cancer is unclear. Some studies suggested an 

increased risk and others did not [3,22]. Some researchers found 

weak association of alcohol consumption with the risk of 

endometrial cancer [23]. Studies have postulated that a diet rich in 

carbohydrate and fat caused these malignancies while high dietary 

fibers prevented their occurrence [24]. There has also been 

evidence that total vegetable intake, especially green leafy 

vegetables, is associated with reduced risk of ovarian cancer [24]. 

However, one study has shown that consumption of vegetables and 

fruits were not associated with ovarian cancer [25]. That high 

intake of fruits and vegetables are not protective of ovarian cancers 

has been shown in another study as well [26]. Interesting fact that 

possible benefit against ovarian cancer may come from vegetable 

consumption rather than from fruit consumption has been 

reported in the literature [27]. Diets low in fat, high in fiber, and rich 

in legumes (especially soybeans), whole grain foods, vegetables, 

and fruits reduce the risk of endometrial cancer [28]. Greater intake 

of carbohydrates has been associated with increased risk of 

endometrial cancer [29].

Risk of ovarian and endometrial cancer has been seen earlier to 

be reduced with OCP use [3,30]. Data regarding combined OCP 

usage in the present or past indicates a significant reduction in the 

risk of certain gynecologic malignancies [3,31]. The OCP provides a 

substantial (50%) and long-lasting protective effect against ovarian 

and endometrial cancer, and is one of the best examples of 

chemoprevention available [3,31]. Studies have shown substantial 

reduced risks of endometrial and ovarian cancer in women taking 

OCP while there is a possible small increased risk of cervical cancers 

in such women [3,32]. However there have been conflicting results 

suggesting that the overall risk of invasive cervical neoplasia is not 

increased in OCP users [33]. Risk of ovarian and endometrial 

carcinomas are lesser but that of cervical cancer is more in parous 

women compared to the nulliparous [10]. 

2We have found that BMI > 40 kg/m  is a significant risk factor 

associated with the gynecological malignancies in our study 

population [Table 2]. In favor of this finding, there are some 
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5. Conclusions:
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can reduce endometrial cancer risk [37]. Another study has found a 

highly significant inverse association between vigorous physical 

activity in leisure time and cancer of the ovary [38].

It is evident from the study that various lifestyle risk factors are 

linked to the gynecological malignancies. The development of these 

cancers could be prevented if we implement simple population-

wide measures to promote certain healthy behaviors like reducing 

tobacco use, increasing physical activity, controlling body weight, 

improving dietary habits, planning reproductive lives, limiting 

alcohol consumption and using oral contraception.
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