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Abstract – Objective: Ovarian cancer is the most dreadful gynecological malignancy among females 
worldwide, with worst prognosis and non-effectiveness of its screening markers yielding false negative 
cases. The aim of the present study was to investigate the clinicopathological and epidemiological profile of 
ovarian cancer patients in Kashmir ethnicity.

Patients and Methods: The present observational cross-sectional study was conducted on 50 ovar-
ian cancer patients who reported to the Department of General Surgery and Medical Oncology, SKIMS, 
Srinagar, from 2017 to 2019 and on 50 healthy female volunteers as age-matched controls. The clini-
copathological and epidemiological profiles of the ovarian cancer patients were compared with those of 
normal controls. A detailed description of clinico-pathological, epidemiological, and etiological data was 
obtained from the in-patient record and questionnaire method and analyzed by Student’s t-test to esti-
mate statistically significant differences between cases and controls. The blood samples were assessed 
for CA-125 levels. p ≥ 0.05 differences were considered statistically significant.  

Results: Of the 50 ovarian cancer patients, the most affected (48%) age group was 44–59 years. The 
majority (64%) of the patients belonged to stages III and IV of the disease. Abdominal distension and 
pelvic pain were the most frequent symptoms observed in 46% and 44% of cases, respectively. Using 
Pearson’s correlation coefficient, we observed a significant negative correlation of risk of ovarian cancer 
with menarcheal age and a highly significant positive correlation with menopausal age, age at marriage, 
BMI, and CA125 in ovarian cancer patients.  

Conclusions: Most of the patients presented in an advanced stage of the disease and had CA125 levels of 
500 U/ml. Awareness must be raised among women regarding the symptoms, warning signs, and risk factors of 
ovarian cancer because doing so will facilitate the early diagnosis of the disease.
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INTRODUCTION

Among different gynaecological cancers, ovarian 
cancer (OC) is one of the most mysterious malig-
nancy and the second leading cause of mortality 
in females all over the world 1. According to glob-
al research published by the International Feder-
ation of Gynaecology and Obstetrics (FIGO), the 

prevalence of OC is increasing in younger wom-
en, although various investigations have outlined 
menopausal women as being the most affected 
group 2,3. The reasons for the increased incidence 
of OC in younger women are controversial. Its 
uniqueness in enclosing unclear signs and symp-
toms in early as well as advanced stages, a non-re-
liable screening tool, and no known premalignant 
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Controls were age-matched to samples from pa-
tients with Stage 1- 4 OCs.

Study Participants and Eligibility Criteria

An informed written consent was obtained from all 
the enrolled participants in their local language be-
fore their enrollment in the present study. Inclusion 
criteria for cases were as follows: (a) patients with 
complete histological documentation; (b) known 
surgery information; (c) both operated and non-op-
erated patients; (d) patients without any cardiac 
complications; (e) patients eligible for neoadjuvant 
treatment or inoperable; (f) patients metastatic at 
presentation; and (g) patients mentally fit to give in-
formed consent. Exclusion criteria were (a) patients 
identified with tubo-ovarian masses, pelvic inflam-
matory disease  (PID), and ectopic pregnancies on 
ultrasound; (b) Patients whose specimen turned out 
to be benign on histopathological examination.

Assessment measures 
and data recording

After proper counseling and using the question-
naire method, socio-demographic parameters 
like age (in years), area of residence, educational 
status, occupation, age at marriage, and number 
of marriages were taken from participants, along 
with risk factors like familial history, contracep-
tion, parity, menarcheal age, weekly aerobic phys-
ical activity, sleeping pattern, menopausal age, 
diet pattern, smoking history, parity, and BMI.

Assays

Peripheral blood samples were obtained from all 
controls and all the cases for the measurement 
of CA125 concentrations. The concentrations of 
CA125 were measured and confirmed by a one-
step Sandwich Immunoassay (Biogenix Cancer 
Antigen-125 Kit). A CA125 concentration  of 35 
U/ml was defined as abnormal.

Statistical analysis

The results of the present study were reported as a 
mean standard deviation. The Student’s t-test was 
used to estimate statistically significant differenc-
es between groups. p≥ 0.05 differences will be 
considered statistically significant. When the test 
yielded p ≥ 0.05, the relevant data was considered 
to be statistically significant. 

stage underscores the importance of identifying 
risk factors for early diagnosis, prevention, and 
perhaps a step towards illustrating its aetiology 4. 

Worldwide, OC is the 8th most common can-
cer, constituting 3.4% of all female cancers, and 
the eighth leading cause of cancer death, consti-
tuting 4.7% of all cancer-related deaths across all 
sites 5. In India, OC is estimated to be the third 
most common cancer among women, constitut-
ing 6.6% of all cancer cases among females 6. In 
Kashmir, data collected from population-based 
cancer registries between 2010 and 2018 regis-
tered 1,019 (2.94%) incident cases of OC with a 
mean age of 50 ± 12.85 years 7.

The risk factors for OC are ambiguous, and 
the proper understanding of the aetiology has 
remained elusive 8. The increase in the OC risk 
is attained by the repeated exposure to the acute 
pro-inflammatory environment over the repro-
ductive years of females, radiation and asbestos 
exposure, familial predisposition to ovarian and/
or breast cancer, red meat consumption, hormone 
replacement therapy, an increase in the Body 
Mass Index (BMI), increasing age, and nullipari-
ty 9, 10. These risk factors act as ‘increasing medi-
ators’ for OC.

The OC is considered the “silent killer” due 
to its asymptomatic nature. It is a prerequisite 
to have an efficient screening technique for the 
early detection of this deadly asymptomatic neo-
plasm, which must be of high sensitivity and 
specificity 11. Transvaginal sonography (TVS) 
and the Cancer Antigen 125 (CA125) marker are 
the tools that are widely used for the detection of 
this fatal disease 12.

In Kashmir, only a handful of published studies 
have evaluated the clinicopathological character-
istics of OC patients 7,13. Therefore, the aim of the 
present study was to evaluate the clinico-patho-
logical and demographic profiles of OC patients 
in Kashmir. The study might help a large subset of 
young females to understand the complexity and 
early detection of this dreadful disease, which 
may eventually lead to proper management and a 
good outcome, therefore preserving their fertility.

PATIENTS AND METHODS

Study design and setting

This observational cross-sectional study was 
conducted on 50 OC patients , admitted and 
treated in the Department of General Surgery 
and Medical Oncology, SKIMS, Soura, Srinagar, 
from 2017 to 2019, and 50 controls. The control 
group consisted of 50 healthy female volunteers. 
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Risk factors

All the cases and controls in the present study 
were non-vegetarians, and the differences in eat-
ing habits between the two groups were not signif-
icant. The results also showed that the majority of 
cases (52%) were overweight, followed by twen-
ty-one cases (42%), which had normal weight, 
two cases (4%) were obese, and the least number 
of cases (2%) were underweight (18.5 kg/m2). On 
the contrary, the majority of controls (78%) had 
normal weight, followed by six controls (12%) as 
overweight; four controls (8%) were underweight, 
and only one control (2%) was obese. The dif-
ference in the mean value of BMI (at the time of 
diagnosis) in cases as compared to controls was 
statistically significant (Table 3).

The present study also found only two cases 
and a control with a smoking habit, as smoking 
is uncommon among Kashmiri women, and there 
was no significant difference between the two 
groups. This finding is consistent with previous 

RESULTS

Demographic characteristics

The present study included 50 OC patients and 50 
healthy female volunteers from Kashmir, India. The 
distribution of OC patients and controls according 
to age is given in Table 1. The most affected age 
group of women with OC was 44-59 years, with a 
mean age of 47.56 ± 15.07. The least affected age 
groups were 75+ years and 15-29 years, account-
ing for 4% and 12% of all patients, respectively. 
There was a non-significant difference in mean age 
in OC patients (47.56 ± 15.07) as compared to the 
control group (48.02 ± 16.21). Most of the patients 
were from rural backgrounds, and the majorities 
had lower educational attainment and were house-
wives. Most of the patients were married (Table 2). 
As far as dwelling, marital status, educational at-
tainment, and occupation are concerned; there was 
no statistically significant difference at p ≥ 0.05 be-
tween the cases and controls.

TABLE 1. Distribution of ovarian cancer patients and controls according to age interval.

Age 	                          Cases		                              Control		  p- value
  Interval
  (years)	             Frequency	 Mean	              Frequency	 Mean

	 Number	 Percentage		  Number	 Percentage
15-29	 6	 12%	 47.56 ±	 7	 14%	 48.02 ±	 0.102
30-44	 1	 22%	 15.07	 10	 20%	   16.21		
45-59	 24	 48%		  21	 42%		
60-74	 7	 14%		  9	 18%		
75+	 2	 4%		  3	 6%		
Total 	 50	 100%	 -	 50	 100	 -	 -

TABLE 2. Distribution of ovarian cancer patients and controls according to demographic parameters.

Variables	 Characteristics	                Cases		                  Controls	   	 χ2	 p-value

		                       Frequency		                    Frequency

		  Number	 Percentage	 Number	 Percentage
Area	 Rural	 34	 68%	 32	 64%	 0.06	 0.80
	 Urban	 16	 32%	 18	 36%	 0.12	 0.73
Marital status	 Married	 46	 98%	 46	 98%	 0	 1
	 Single	 4	 2%	 4	 2%	 0	 1
Education 	 Illiterate 	 34	 68%	 30	 60%	 0.25	 0.61
	 ≤ High school	 5	 10%	 6	 12%	 0.90	 0.34
	 ≥Higher
	 secondary school	 11	 22%	 14	 28%	 0.36	 0.54
Occupation	 Student	 3	 6%	 5	 10%	 0.50	 0.47
	 Govt. employee	 2	 4%	 1	 2%	 0.33	 0.56
	 Working	 14	 28%	 16	 32%	 0.13	 0.71
	 Housewife	 31	 62%	 28	 56%	 0.15	 0.69
Total 		  50	 100%	 50	 100%	 -	 -
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non-significant difference was reported in cases 
and controls with respect to menarcheal age.

Eighteen cases (72%) and fourteen controls 
(56%) in the present study had their age of meno-
pause between 46 and 50 years, followed by seven 
cases (28%), and eleven controls (44%), having 
menopause at 40 to 45 years. The differences in 
the age of menopause between the cases and con-
trols were also not significant.

Symptoms

The OC subjects differed significantly from the 
control group for all six symptoms except for the 
urinary complaints, which were similar in both 
groups (Table 4).

CA-125 tumour marker

All the cases and controls used for the present 
study were assessed for the CA125 U/ml mark-
er. In the present investigation, 78% of the cases 

studies that have reported low rates of smoking 
among women in the Kashmir Valley 14. Howev-
er, future studies with larger sample sizes may be 
needed to confirm these results and explore po-
tential differences in smoking behavior among 
subgroups of Kashmiri women. In the present in-
vestigation, the familial history of cases and con-
trols up to third degree (3°) was taken into con-
sideration. Of the 50 cases included in the present 
study, fourteen cases (28%) and of the 50 controls, 
three (6%) had a family predisposition to cancer. 
The differences between cases and controls were 
highly significant (p ≥ 0.05). While elucidating 
the role of parity with OC, the present study found 
no significant difference in parity between the 
two groups. Also, non-significant differences in 
cases and controls were found while establishing 
the use of contraceptives between the two groups. 
In the present study, thirty-three cases (66%) and 
thirty-four controls (68%) had menarcheal ages 
between 10 and 15 years, followed by ten cases 
(20%) and eleven controls (22%), with menarche-
al ages >15 years, and seven cases (14%), and five 
controls (10%), with menarcheal ages 10 years. A 

TABLE 3. Distribution of ovarian cancer patients and controls according to the risk factors.

Variables	 Characteristics	                Cases		                  Controls	   	 χ2	 p-value

		                       Frequency		                    Frequency

		  Number	 Percentage	 Number	 Percentage
Diet pattern	 Non-vegetarian	  50	  100%	 50	 100%	 0	 1
BMI (kgm-2) 	 Underweight	 1	 2%	 4	 8	 1.8	 0.179
  at the time 	   (<18.5 ) kgm-2	
  of diagnoses	 Normal	 21	 42%	 39	 78	 5.4	 0.02
	   (18.5-24.9) kgm-2	
	 Overweight	 26	 52%	 6	 12	 12.5	 0.00
	   (25-29.5) kgm-2

	 Obese	 2	 4%	 1	 2	 0.33	 0.56
	 (≥30) kgm-2

Mean		  	 27.60 ± 3.68		  22.64 ± 3.27	 -
Smoking		  2	 4%	 1	 2%	 0.34	 0.55
  habit	
Familial		  14	 28	 3	 6	 7.12	 0.00
  predisposition	
Parity	 Nullparity	 5	 10.9%	 3	 6.5%	 0.50	 0.47
	 Uniparity	 10	 21.7%	 9	 19.6%	 0.05	 0.82
	 Multiparity	 31	 67.4%	 34	 73.9%	 0.14	 0.70

Contraception	 	 8	 16%	 11	 22%	 0.47	 0.49
Age at 	 <10 years	 7	 14%	 5	 10%	 0.32	 0.57
  menarche	 10-15 years	 33	 66%	 34	 68%	 0.01	 0.92 
  (years)	 >15 years	 10	 20%	 11	 22%	 0.04	 0.84
Age at 	 40-45 years	 7	 28%	 11	 44%	 0.89	 0.34
  menopause	 46-50 years	 18	 72%	 14	 56%	 0.50	 0.47
	 >51 years	 0	 0%	 0	 0%	 -
 Total 	 50	 100%	 50	 100%	 -
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Distribution of OC patients according
to their diagnosed stage and histological 
subtype

In the present study, the majority of cases had ma-
lignant pathologies at the time of presentation, as 
shown in Table 7. The distribution of OC patients 
according to their diagnosed stages and histolog-

had a CA125 tumour marker value of ≥ 500 U/ml, 
and all controls reported a CA125 value between 
0 and 35 U/ml, thus reporting a significant dif-
ference in the mean value of the CA125 tumour 
marker between the cases and controls (Table 5).

Diagnosed stage

The distribution of OC patients according to their 
diagnosed stage is shown in Table 6. The majority 
of cases (64%) belonged to stages III and IV of the 
disease at the time of presentation.

TABLE 4. Distribution of ovarian cancer subjects and controls according to the symptoms.

Symptoms	                                 Cases		                            Controls	   	 p-value

	                               Frequency		                            Frequency

	 Number	 Percentage	 Number	 Percentage
Pelvic pain	 22	 44%	 11	 22%	 0.02
Abdominal distention	 23	 46%	 04	 08%	 0.00
Vaginal bleeding	 07	 14%	 03	 06%	 0.18
Urinary symptoms	 03	 6%	 02	 04%	 0.65
GI symptoms	 10	 20%	 06	 12%	 0.27
Ascities	 17	 34%	 02	 04%	 0.000
Leg edema	 12	 24%	 01	 02%	 0.00
Total	 50	 100%	 50	 100%	  -

TABLE 5. Distribution of ovarian cancer patients and controls according to CA125 (U/ml) value.

CA125 	                          Cases		                              Control		  p- value
  Value
 	              Frequency	 Mean	              Frequency	 Mean
			   2599.33 ±			   11.18 ±
	 Number	 Percentage	 1909.85	 Number	 Percentage	 5.44
60 to >35 U/ml	 4	 8%		  50	 100%		
35-100 U/ml	 6	 12%		  -	 -		
101-299 U/ml	 1	 2%		  -	 -		
300-499 U/ml	 4	 8%		  -	 -		
≥500 U/ml	 35	 70%		  -	 -		
Total 	 50	 100%	 -	 50	 100	 -	 -

TABLE 6. Distribution of ovarian cancer patients according 
to their diagnosed stage.

Stage 	                            Frequency

	 Number 	 Percentage 
		
Stage I	 8	 16%
Stage II	 10	 20%
Stage III	 14	 28%
Stage IV	 18	 36%
Total V	 50	 100%

TABLE 7. Classification of ovarian cancer patients based 
on the type’s tumors.

Type of 	                            Frequency
  ovarian
  cancer	 Number 	 Percentage 
		
Benign	 3	 6%
Malignant	 36	 72%
Borderline	 1	 2%
Granulosa 	 1	 2%
Sertoli leydig cell tumor 	 2	 4%
Fibroma 	 2	 4%
Dysgerminoma 	 2	 4%
Endometroid carcinoma 	 2	 4%
Ovarian clear cell 	 1	 2%
  carcinoma 
Total 	 50	 100%
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ferences between the two groups were significant, 
as shown in Table 10.

Correlation between the onset 
of OC and risk factors

The interrelationship of age, menarcheal age, 
menopausal age, BMI, and CA125 in OC pa-
tients as well as controls was worked out using 
Pearson’s correlation coefficient (r). In OC pa-
tients, there was a significant negative correla-
tion of age at diagnosis of OC with menarcheal 
age and a highly significant positive correlation 
with menopausal age, age at marriage, BMI, and 
CA125. There was a significant negative cor-
relation between menarcheal age and BMI and 
CA125. Moreover, in OC patients, there was a 
significant positive correlation of age at mar-
riage with BMI and CA125. There was a highly 
significant positive correlation between BMI and 
CA125 levels. In control group, there was a neg-
ative and non-significant correlation of age with 
menarcheal age and CA125, non-significant pos-
itive correlation with menopausal age and BMI. 
There was a non-significant negative correlation 
of menarcheal age with menopausal age, BMI and 
CA125 levels in a control group. In control group, 
there was a non-significant positive correlation 
of menopausal age with BMI and CA125. There 
was a non- significant negative correlation of BMI 
and CA125 in control group. The interrelationship 
among the above parameters is shown in Table 11.

ical subtypes is shown in Table 8. Of the stage I 
cases, three cases each had benign and malignant 
tumours, one had granulosa, and one had a Ser-
toli-Leydig cell tumour. Of the stage II cases, five 
cases had malignancy; one was a borderline case, 
followed by a Sertoli-Leydig cell tumour (1 case), 
dysgerminoma (1 case), endometrial cancer (1 
case), and clear cell cancer (1 case). Of the stage 
III cases, thirteen cases had malignant pathologies, 
and one was endometrial cancer. Of the stage IV 
cases, fifteen were malignant pathologies, followed 
by fibroma (2 cases) and dysgerminoma (1 case).

Aerobic activity and sleep pattern

An attempt to examine the weekly aerobic (phys-
ical) activity and sleeping pattern of OC patients 
prior to diagnosis and control was also done. The 
majority of cases (70%) and one control group 
(2%) had 1 hour of physical activity, with a high-
ly significant difference between the two groups. 
The least number of cases (2%) and forty-three 
controls (86%) were observed with > 3 h of phys-
ical activity prior to diagnosis, with highly sig-
nificant differences at p ≥ 0.05 between the two 
groups, as shown in Table 10.

The sleeping pattern of OC patients was dis-
turbed in forty cases (80% cases) and three con-
trols (6%), and the differences between the two 
groups were significant. The normal circadian 
rhythm was reported in only ten cases (20%), as 
compared to forty-seven controls (94%). The dif-

TABLE 8. Distribution of ovarian cancer patients according to their diagnosed stage and histological subtype.

Stage	 Benign	 Mali-	 Border-	Granulosa	 Sertoli	 Fibroma	 Dysger-	 Endo-	 Clear
		  gnant	 line		  ley dig		  minoma	 metroid	 cell	
					     cell			   cancer	 cancer
					     tumor		
	
Stage I	 3	 3	 0	 1	 1	 0	 0	 0	 0
Stage II	 0	 5	 1	 0	 1	 0	 1	 1	 1
Stage III	 0	 13	 0	 0	 0	 0	 0	 1	 0
Stage IV	 0	 15	 0	 0	 0	 2	 1	 0	 0
Total	 3	 36	 1	 1	 2	 2	 2	 2	 1

TABLE 9. Distribution of ovarian cancer patients according to their diagnosed stage.

Treatment regime 	                                 Frequency

	 Number 	 Percentage 
		
Total hysterectomy/ with bilateral salpingo-oophorectomy 
  with Chemotherapy and/ or Radiotherapy	 36	 72%
Only operated	 11 	 22% 
Non-operated and non-treated (at the time of sample collection)	 3 	 6% 
Total	 50	 100%
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A plethora of studies has found the impact of 
marital status on cancer prognosis. In this study, 
we didn’t find a significant impact of marital status 
on the incidence of OC. The results of the present 
study are in agreement with the study by Kvikstad 
et al19 which reported that there was no statistical-
ly significant difference between 12,237 married 
and 14,667 unmarried OC cases when compared 
to 26,075 married and 27,688 unmarried controls. 
Wang et al20 found that unmarried OC patients 
had a substantially higher risk of death after being 
diagnosed with OC.

While establishing the association of education 
and occupation with OC in the present study, the 
majority of cases and controls were illiterate and 
housewives, with non-significant differences be-
tween cases and controls. This outcome could be 
illustrated by the fact that housewives lack a lon-
ger duration of weekly aerobic activity (busy with 
house chores) and are less likely to have a high 
level of cancer awareness as compared to work-
ing and educated females. A study led by Khan et 
al21 on 75 OC patients from Karachi reported 52% 
of patients as uneducated and 25.3% as above the 
higher secondary level, and concluded that uned-
ucated women are at higher risk of getting OC due 
to their lack of understanding of the enormity of 
this disease. The results of the present study are in 

DISCUSSION

In the present study, the most affected age group of 
women was 44–59 years, with a mean of 47.56 ± 
15.07. There was a non-significant difference in 
mean age in OC patients (47.56  ± 15.07) as com-
pared to the control group (48.02 ± 16.21). Our study 
is in concurrence with many other studies that also 
found that the risk of OC increases with ageing and 
peaks between 50 and 80 years of age 15,16.

In the present study, there were non-significant 
differences in the number of cases and controls 
hailing from rural and urban areas; however, the 
majority of OC patients were from rural back-
grounds. Our findings are in line with a study by 
Li et al17 who have shown that rural residents are 
at a higher risk of developing cancer as compared 
to urban ones, as urban residents get more privi-
leges on healthcare benefits, medical services, and 
health education. The unaffordable and expen-
sive medical expenditure results in a difference 
in healthcare utilization between the two groups. 
On the contrary, a study on the Utah population 
from the USA carried out by Park et al18 reported 
1,661 patients as a total number of women diag-
nosed with OC, among whom only 11.8% were 
from rural regions and had diverse characteristics 
as compared with metropolitan residents.

TABLE 10. The aerobic activity and sleep pattern of ovarian cancer patients and control group.

Variables	 Characte-	                Cases		                  Controls	   	 χ2	 p-value
	   ristics
		                       Frequency		                    Frequency

		  Number	 Percentage	 Number	 Percentage
Weekly hours of	 ≤1 hour	 35	 70%	 1	 2%	 32.10	 0.00	
  (physical activity)	 >1hr to ≤2 hr	 12	 24%	 2	 4%	 7.14	 0.00
  prior to diagnosis	 >2 hr to ≤3 hr	 2	 4%	 5	 10%	 1.38	 0.24
	 >3 hr	 1	 2%	 43	 86%	 40.08	 0.00
Circadian rhythm	 Good	 10	 20%	 47	 94%	 20.12	 0.00
	 Poor	 40	 80%	 3	 6%	 31.85	 0.00
Total		  50	 100%	 50	 100%	 -

TABLE 11. Correlation between age, menarcheal age, age at marriage, menopausal age, BMI and CA125 in ovarian cancer 
patients and controls.

Ovarian	 Age	 Menarcheal	 Age at	 Menopausal	 BMI Kg/m2	 CA125 U/ml
  cancer	   (years)	 age in years	 marriage	 age in yrs		
Controls			   in years	
	
Age (years)	 -	 -0.274*	 0.598**	 0.270**	 0.285**	 0.301**
Menarcheal age	 -0.124	 -	 -0.136	 0.036	 -0.114	 -0.287*
Age at marriage	 0.204	 -0.136	 -	 0.049	 0.241*	 0.283*
Menopausal age	 0.070	 -0.116	 0.078	 -	 0.066	 0.146
BMI	 0.092	 -0.114	 0.115	 0.130	 -	 0.321**
CA125	 -0.030	 -0.087	 0.083	 0.126	 -0.024	 -
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age was found between cases and controls. Our 
findings are inconsistent with many studies sug-
gesting early menarche to be the high risk factor 
for OC 36,37.

The differences in the age of menopause be-
tween the cases and controls were not significant 
in our study. Our results are in line with the study 
conducted by Schildkraut et al38 which reported 
a non-significant difference between the age at 
natural menopause and the risk of OC. However, 
another study conducted by Moorman et al39 re-
ported a significant association between the OC 
risk and early menopause (premenopause). As 
per incessant ovulation theory, an increase in the 
number of ovulatory cycles increases the chanc-
es of OC 40. However, our study reported weak 
evidence regarding the association between OC 
risk and women with early menopause. Several 
reports have concluded that the natural meno-
pause occurs in women between the ages of 40 
and 46 in India, which can vary according to eth-
nicity 41,42.

The OC subjects differed significantly from 
the control group for all six symptoms except 
for the urinary complaints, which were similar 
in both groups. Abdominal distension and pelvic 
pain were the most frequent symptoms observed 
in 46% and 44% of cases, respectively. The re-
sults are in accordance with the study by Gajjar et 
al10 in which abdominal swelling, followed by ab-
dominal bloating, and pelvic pain were the high-
est scored symptoms. Another study by Olson et 
al43 reported bloating, fullness, and abdominal 
pressure in 70% of cases and 9% of controls; ab-
dominal pain in 52% of cases and 15% of controls; 
and a lack of energy (fatigue) in 43% of cases and 
in 16% of controls. The study investigated by 
Khan et al21 included 75 OC patients, who report-
ed abdominal pain (57.3%) to be the most com-
mon symptom, followed by abdominal distension 
(22.6%), urinary symptoms (5.3%), and vaginal 
bleeding (12%).

All the cases and controls used for the present 
study were assessed for the CA125 U/ml marker. 
Our present investigation reported a significant 
difference in the mean value of the CA125 tumour 
marker between the cases and controls. Our find-
ings are consistent with many earlier studies7,44,45.

The majority (64%) of cases belonged to stag-
es III and IV of the disease and had malignant 
pathologies at the time of presentation, similar to 
the findings reported in other Indian studies7,46,47. 
Lack of proper screening tests, delayed refer-
ral by the primary care physician, and chronic 
symptoms mimicking other common ailments are 
reasons for the late stage of presentation in these 
patients.

concurrence with other studies also that reported 
that women with low education or who are un-
educated are at higher risk of getting OC in their 
lifetimes 21,22.

All the cases and controls in the present study 
were non-vegetarians, and the differences in eat-
ing habits between the two groups were not sig-
nificant. Many studies have found a decline in the 
risk of OC with an increase in the consumption of 
vegetables and fruits and an increase in OC risk 
in high meat eaters 23-25. Therefore, it would be in-
teresting to conduct further research with a larger 
sample size that includes vegetarians to better un-
derstand the relationship between dietary habits 
and OC risk. Additionally, it may be useful to in-
vestigate other lifestyle factors that could contrib-
ute to the development of OC. Moreover, the re-
sults of the present study are in discordance with 
studies reported above because the majority of the 
population of Jammu and Kashmir is non-vege-
tarian and the sample size of the study was too 
small to draw any conclusions.

In the present study, a statistically significant 
difference in the BMI was found between the cas-
es and controls, indicating that increased BMI or 
obesity is a risk factor for OC. The results of the 
present study are in agreement with other studies 

26,27. According to the systematic analysis and re-
view by Tzenios et al28 and Del Pup et al29 there 
is an indispensable role for effective management 
of BMI in decreasing the incidence and mortality 
rates in OC patients.

In the present investigation, the familial his-
tory of cases and controls up to third degree (3°) 
was taken into consideration. We found that the 
family history of OC is associated with increased 
OC risk, as there were significant differences be-
tween cases and controls. Similar findings were 
also observed in other studies 30-32.

While elucidating the role of parity in OC, the 
present study found no significant difference in 
parity between the two groups. On the contrary, 
a US-based epidemiological study conducted by 
Vachon et al32 concluded that the increased risk 
of OC is seen in women with nulliparity as com-
pared to parous women.

Also, non-significant differences in cases and 
controls were found while establishing the use 
of contraceptives between the two groups. Only 
16% of the cases and 22% of the controls had tak-
en oral contraceptives. The results of the present 
study are in disagreement with most of the stud-
ies, which concluded that the use of contracep-
tives reduces the risk of OC 33-35.

The majority of cases in the current study had 
their menarche between the ages of 10-15 years; 
however, no significant difference in menarcheal 
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encourage early detection among our population 
to decrease the morbidity and mortality associat-
ed with this dreadful disease. This may also help 
young females by preserving their fertility. The 
findings of this study can be used to evaluate and 
design OC prevention programs.
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