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INTRODUCTION
Exocrine pancreatic cancer (PC) is the 12th most common cancer in the 

world with 338,000 new cases diagnosed in 2012.1 The incidence of PC is 
approximately 30% to 50% higher in men than in women.1 PC has the high-
est mortality to incidence ratio among all cancers, with a 5-year survival rate 
of less than 5%.1 Although about 35% of cases could be attributed to tobacco, 
obesity, heavy alcohol drinking, diabetes, and chronic pancreatitis2,3, the etiology 
of this deadly cancer is largely unknown. Several epidemiological studies have 
suggested an inverse association between female reproductive factors and the risk 
of PC but the findings are not conclusive.4,5 Estrogen and progesterone receptors 
both have been found in normal and cancerous pancreatic tissue inconsistently6,7 
and the role of androgen is not recognized very well.8 Thus, we tested the 
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ABSTRACT

BACKGROUND
Pancreatic cancer (PC) is a deadly disease with a 5-year survival of less than 5%.  Worldwide 

PC incidence rates are lower among women than men. While this suggests a protective role for 
steroid hormones in PC risk, results from epidemiological studies are not consistent.

METHODS
153 new incident PC cases and 202 controls were recruited from a prospective case–control 

study, running in a referral center for endoscopic ultrasonography during 2011-2017. A structured 
valid and reliable questionnaire was used for data collection by a few trained interviewers. Odds 
ratios and 95% confidence intervals for reproductive factors and PC were estimated using logistic 
regression methods.

RESULTS
 Mean age (SD) of the cases and the controls were 63.18 (11.4) and 63.37 (12.0) years, respec-

tively. Age at menarche, age at menopause, number of parity, gravidity, and abortion were not 
associated with PC risk.

CONCLUSION
This study does not support the hypothesis that menstrual and reproductive factors are associ-

ated with PC risk. 
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association between menstrual and reproductive factors 
and PC by conducting  a case-control study.

MATERIALS AND METHODS
This case-control study was approved by the Insti-

tutional Review Board of Digestive Disease Research 
Center, Tehran University of Medical Sciences (IRB 
number: IRB00001641, Federal wide Assurance num-
ber: FWA00015916). The methods of cases and controls 
recruitment were extensively explained before and are 
briefly described here.9 Cases (those with pathology 
proven pancreatic adenocarcinoma) and controls (those 
with normal pancreas and no other cancer) were selected 
from the patients who referred for endoscopic ultrasonog-
raphy (EUS) to a university affiliated hospital (Shariati 
Hospital) in Tehran, Iran, from January 2011 to January 
2017. A structured valid and reliable questionnaire was 
used for data collection by a few trained interviewers.10 
Weight and height were measured and body mass index 
(BMI) was calculated, using the weight before involun-
tary weight loss. BMI was categorized according to the 
WHO classification to: underweight (BMI < 18.5), normal 
(BMI: 18.5 - 24.9), overweight (BMI: 25 - 29.9), and obese 
(BMI over 30).11

The American Joint Committee on Cancer (AJCC) 
TNM staging system was used for PC staging by EUS 
and other imaging that the patients already had.12

Data are expressed as mean ± SD or frequency and 
percentage, as appropriate. Differences in frequencies 
between the cases and controls were evaluated by simple 
contingency table analysis (Fisher exact test probability 
test and χ2 test) using the STATA software, version 12.0 
(Stata Corp, College Station, TX, USA). Unconditional 
logistic regression models were computed to test asso-
ciations between cancer status and reproductive factors. 
Contingency tables were constructed yielding χ2 P values, 
Fisher exact P values, crude odds ratio (OR), and 95% 
confidence interval (95% CI). Multiple logistic regression 
models were analyzed with cancer status as the dependent 
variable and other variables as the covariates to test for 
confounding and effect modification.

RESULTS
153 new incident PC cases and 202 controls were re-

cruited in the study. Mean age (SD) of cases and controls 
were 63.18 (11.4) and 63.37 (12.0) years respectively. 
Table 1 compares the potential risk factors of pancreatic 
cancer for cases and controls.

Only one of the cases had ever used opium and alcohol. 
So we did not include these risk factors of PC in our 
analysis. Overall, 10 cases (6.54%) compared with 18 
controls (8.9%) had ever smoked cigarette, resulting in 
an OR: 1.06 (95% CI; 0.45 - 2.46).  

78 cases (50.99%) and 45 (22.28%) controls had 

Table 1: Comparison of the cases and controls for age, diabetes-related conditions, body mass index, and cigarette smoking

Characteristics
Case Control P-value 

OR (CI 95%)
N=153 N=202 P

Age at diagnosis (Mean±SD) 63.18±11.44 63.37±12.08 0.885 0.99 (0.98-1.01)

Body mass index (N [%]) Normal 37 (24.18%) 81 (40.10%) 1.00

Overweight 38 (24.83%) 76 (37.62%) 1.09 (0.63-1.89)

Obese 78 (50.99%) 45(22.28%) <0.001 3.79 (2.22-6.47)

Diabetes (N [%]) No 114 (74.51%) 168 (83.17%) 1.00

Yes, diagnosed 2+ years ago 39 (25.49%) 34 (16.83%) 0.046 2.04 (1.25-3.32)

Cigarette smoking (N [%]) Never 143 (93.46%) 184 (91.9%) 1.00

Ever 10 (6.54%) 18 (8.91%) 0.883 1.06 (0.45-2.46)

Opium (N [%]) Never 152 (99.35%) 198 (98.02%) 1.00

Ever 1 (0.65%) 4 (1.98%) -* -*

Alcohol (N [%]) No 152 (99.35%) 202 (100%) 1.00

Yes 1 (0.65%) 0 (0.00%) -* -*

* Not calculable     
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obesity resulting in OR: 3.79 (95% CI; 2.22 - 6.47). 39 
(25.49%) cases and 34 (16.83%) controls had two years 
or longer duration of diabetes, prior to pancreatic cancer 
diagnosis resulting in OR: 2.04 (95% CI; 1.25 - 3.32). 

Table 2 shows adjusted and unadjusted results for no 
association between menstrual and reproductive factors 
and PC.

Table 3 shows that about 75% of PCs were located in 
the head of pancreas and most PCs were diagnosed in 
advance stages. 

DISCUSSION
The risk of developing PC increases with age. The 

average age at the time of PC diagnosis is 70 and most 

PCs are diagnosed at advance stage.1 Our results are 
comparable with worldwide data in these regards.1 A 
pooled analysis of multiple cohort studies, has shown a 
higher risk of PC among current smokers compared with 
never smokers (OR: 1.77, 95% CI 1.38 - 2.26). The risk 
is increased significantly with greater intensity, duration, 
and cumulative smoking dose.13 Although smoking is 
one of the most important risk factors for PC, cigarette 
smoking was not associated with an increased risk for 
PC in our population as we showed in our previous 
study.9 The present study supports the notion that having 
diabetes mellitus (more than two years prior to the diag-
nosis of PC) and obesity are significantly associated with 
increased incidence of PC.14,15 

Female steroid hormones are hypothesized to play a 
protective role in PC risk. Menstrual and reproductive 
factors, including age at menarche and menopause and 
parity, were not associated with PC risk in The California 
Teachers cohort study.4 Combined data from two Italian 
case-control studies (285 cases and 713 controls) showed 
an OR: 0.46 (95% CI = 0.26 - 0.85) for women with four 
or more births compared with nulliparous. But other fac-
tors, including age at menarche and menopause, and 
abortion were not associated with PC risk.5 In a cohort 
of Norwegian women (449 PC cases), age at menopause 
showed a mild positive association with the risk of PC, 
but parity did not have such an associations.16 A meta-
analysis in 2013 suggested that higher parity was asso-
ciated with a decreased risk of PC.17 A recent study on 

Table 2: Comparison of the Cases and controls for reproductive factors (adjusted for smoking status, body mass index, and diabetes)

Reproductive Characteristics
Case Control Crude-OR 

(CI 95%)
Adj-OR 

(CI 95%)N=153 N=202 P

Gravidity (Mean±SD) 6.33±3.48 6.35±3.36 0.919 0.99 (0.93-1.05) 0.91 (0.64-1.30)

Live birth (Mean±SD) 5.47±2.97 5.47±2.86 0.998 1.00 (0.93-1.07) 1.09 (0.76-1.58)

Age at menarche (Mean±SD) 13.32±1.27 13.23±1.21 0.509 1.05 (0.89-1.25) 1.05 (0.88-1.26)

Age at menopause (Mean±SD) 57.43±19.23 55.23±16.36 0.231 1.00 (0.99-1.01) 1.00 (0.99-1.01)

Abortion (N [%]) 0 80 (52.29%) 101 (50.00%) 1.00 1.00

1 36 (23.53%) 55 (27.23%) 0.810 0.84 (0.51-1.41) 0.91(0.48-1.73)

2+ 37(24.18%) 46 (22.77%) 0.98 (0.58-1.67) 1.14 (0.37-3.50)

Sterility history (N [%]) No 149 (97.38%) 194 (96.04%) 1.00 1.00

Yes 4 (2.61%) 8 (3.96%) 0.568 1.53 (0.45-5.19) 1.76 (0.48-6.45)

OCP* use (N [%]) No 119 (77.78%) 156 (77.20%) 1.00 1.00

Yes 34 (22.22%) 46 (22.80%) 0.902 0.97 (0.58-1.61) 1.07 (0.62-1.84)

*oral contraceptive pill  

Table 3: Tumor characteristics of women who developed incident 
pancreatic cancer

Tumor characteristics
Case

N=153

Location (N [%]) Head 113 (74.83%)

Body 33 (22.52%)

Tail 4 (2.65%)

Size (Mean±SD) - 33.93±0.93

Stage (N [%]) 0 2 (1.32%)

I 16 (10.60%)

II 83 (54.97%)

III 26 (17.22%)

IV 24 (15.89%)
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data from the Women’s Health Initiative (1003 cases of 
PC) shows that being parous vs. nulliparous  is associated 
with reduced risk (HR = 0.84, 95% CI 0.70 - 1.00), and 
women who had one to four births are at decreased risk 
compared with nulliparous women, whereas women who 
have more than five births have no decrease in risk.  Other 
reproductive factors and exogenous hormone use were not 
associated with PC risk in that study.18 Our results suggest 
that menstrual, reproductive, and hormonal exposures are 
unlikely to play a role in the risk for PC.
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