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Abstract: The aim of this study is to evaluate the significance of grand multiparous (GM) 

status in the mortality from cancers of the digestive system among a cohort of GM women in 

Taiwan during the period 1978–2008. The study cohort consisted of 144,922 women with at 

least five children (GM women) in the Taiwan Birth Register between 1 January 1978 and  

31 December 2003. Standardized mortality ratios (SMRs) for cancers of the digestive system 

including esophagus, stomach, colon, rectum, liver, and pancreas were calculated by dividing 

the numbers of observed cancer deaths to the expected numbers of deaths based on the rates of 

national female population. Among the 144,922 GM women, a total of 23, 220, 213, 92, 397, 

and 65 deaths were caused by cancers of the esophagus, stomach, colon, rectum, liver,  

and pancreas, respectively. The SMRs among GM women were 1.61 (95% confidence 

intervals (CI): 0.95–2.27) for esophageal cancer, 1.15 (95% CI: 1.00–1.31) for stomach cancer,  

1.07 (95% CI: 0.93–1.22) for colon cancer, 0.94 (95% CI: 0.75–1.14) for rectal cancer,  

1.18 (95% CI: 1.06–1.30) for liver cancer, and 0.79 (95% CI: 0.60–0.98) for pancreatic cancer.  

This study provides evidence that grand multiparity may confer a protective effect on the risk 

of death from pancreatic cancer. However, the results suggest that GM women may increase 

the risk of death from cancers of the liver and stomach. 
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1. Introduction 

A substantial body of experimental, clinical, and epidemiologic evidence indicates that endogenous 

hormones play a major role in the etiology of several human cancers, especially for hormone 

dependent cancers including cancers of the breast, ovary, and endometrium [1,2]. Pregnancy alters the 

levels of circulating hormones including estrogens, progestins and insulin-like growth factors IGF1 

and IGF2 [3]. These changes may control malignant transformation of reproductive organs [3,4].  

Men tend to have a higher incidence of colorectal cancer than women of a similar age [5].  

The difference between male-to-female incidence rates of gastric cancer is greatest during the 

reproductive ages, and the rates become more similar after menopause [6]. Men have a higher risk of 

liver cancer than women, with a ratio of between 2:1 to 4:1 [7]. Pancreatic cancer is about 50% more 

common in men than in women [8]. Men have a 7- to 10-fold higher incidence of esophageal 

adenocarcinoma and had a male:female ratio ranged from 3 to 4 for esophageal cell carcinoma [9].  

The gender-associated difference in incidence rates may be attributable to an as yet unidentified 

protective factor in women, such as female sex hormones [10]. It has been hypothesized that role of 

sex hormone in the etiology of cancers of the digestive system may be similar to that observed in 

hormone-related cancers (breast, endometrial, and ovary) [6,11–14].  

The term grand multiparity (GM) has been used to denote women who have previously given birth to 

five or more viable pregnancies [15]. The impact of larger number of pregnancies has been insufficiently 

explored [4]. The aim of this study is to evaluate the significance of GM in the mortality from cancers of 

the digestive system among a cohort of GM women in Taiwan during the period 1978–2008. 

2. Materials and Methods 

2.1. Data Source  

All births are compulsorily reported to the Taiwan Local Household Birth Registry,  

which is managed by the Ministry of Interior (MOI), within 15 days of delivery. The MOI has released 

computerized Birth Registration Database since 1978. The birth–related information obtained included 

birth date, single/multiple pregnancy, gestational age, infant gender, birth weight and parental 

information, including maternal age, marital status, educational levels, and maternal parity.  

Because most deliveries in Taiwan take place in either a hospital or clinic [16] and the birth certificates 

are completed by physicians attending the delivery and it is mandatory to register all live births at local 

household registration offices, the birth registration data are considered complete, reliable and accurate. 

These data have been used in our previous studies [17]. 

2.2. Study Cohort 

The study cohort consisted of 144,922 women with at least five children (GM women) in the  

Birth Register between 1 January 1978 (date of the computerized database on live births was released) 
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and 31 December 2003. The choice of 2003 was motivated to allow each subject to have been  

follow-up for at least five years (the mortality database data were available through 31 December 2008). 

A detailed description of this cohort has been published elsewhere [17]. 

2.3. Follow-up 

Each woman has her own unique personal identification number. Using their personal identification 

number, we tracked each woman to 31 December 2008, and their vital status was ascertained by 

linking records with the computerized mortality database, identifying the date of cause of any deaths. 

The International Classification of Disease, Injury, and Causes of Deaths (the 8th revision in 1978–1980 

and the 9th revision in 1981–2008) was used to code the cause of death. Since it is mandatory to 

register death certificates at local household registration offices, the mortality statistics in Taiwan were 

considered to be highly accurate and complete [17]. 

2.4. Statistics 

The person-years of follow-up for each woman was calculated from the date of the fifth childbirth 

to the date of death or 31 December 2008. Standardized mortality ratios (SMRs) were calculated to 

compare the mortality of cancers of the digestive system among the GM women to that of Taiwan’s 

entire female population. SMR is the ratio of the number of observed cancer deaths in the cohort to the 

number of expected cancer deaths in the cohort. The expected number of cancer death was calculated 

by multiplying a standard set of calendar year/age–specific rates among all Taiwanese women to the 

number of person-years in each stratum of the GM women cohort. The 95% confidence intervals (CIs) 

for the SMRs were also calculated and were based on the assumption that the number of observed 

cancer deaths follows a Poisson distribution [18]. Analyses were performed using the SAS statistical 

package (version 9.2, SAS Institute Inc., Cary, NC, USA). All statistical tests were two-sided. Values 

of p < 0.05 were considered statistically significant. 

3. Results and Discussion 

A total of 3,452,977 person-years were observed among the 144,922 GM women during the  

follow-up period from the time of their fifth childbirth to December 31, 2008. The mean and median 

ages at the start of follow-up were 31.17 (SD = 4.91) and 31 years (range: 18–52 years), respectively. 

48.4% of the GM women were aged 30 years or below at the start of follow–up, 28.3% were aged 31–34 

years, 17.2% were aged 35–39 years, and 6.1% were aged 40 years or above. The average time of 

follow-up was 23.04 years (range: 0–29.92 years). Of the 144,922 GM women, 95,776 (66.1%)  

had five children, 30,159 (20.8%) had six children, and 18,987 (13.1%) had seven children or more. 

The GM women were nearly all married (96.9%) (Table 1). 

By the end of 2008, among the 144,922 GM women, 8,568 deaths (all-causes of deaths) occurred,  

a slightly exceeded the national average (expected deaths = 6,486.10) (SMR = 1.32, 95% CI = 1.29–1.35). 

The SMRs were 1.61 (95% CI: 0.95–2.27) for esophageal cancer, 1.15 (95% CI: 1.00–1.31)  

for gastric cancer, 1.07 (95% CI: 0.93–1.22) for colon cancer, 0.94 (95% CI: 0.75–1.14) for rectal 

cancer, 1.18 (95% CI: 1.06–1.30) for liver cancer, and 0.79 (95% CI: 0.60–0.98) for pancreatic cancer. 
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Significantly low mortality was found for cancer of the pancreas. However, increased mortality was 

found for cancers of the liver and stomach (Table 2). 

Table 1. Demographic characteristics of the study cohort. 

Variables Number of Subjects (%) 

Age at recruitment (fifth birth)  
<30 70,173 (48.42) 
31–34 41,054 (28.32) 
35–39 24,876 (17.17) 
40+ 8,819 ( 6.09) 

Parity  
5 95,776 (66.09) 
6 30,159 (20.81) 
7+ 18,987 (13.10) 

Marital status  
Married 140,497 (96.95) 
Not Married 4,425 (3.05) 

Years of schooling  
<9 years 133,939 (92.42) 
>9 years 10,983 (7.58) 

Table 2. Standardized mortality ratios of cancers due to the digestive system among grand 

multiparous women in Taiwan, 1978–2008. 

Cancer Sites  
(ICD-9 codes) 

Observed Expected SMR 95% CI 

Esophagus (150) 23 14.26 1.61 0.95–2.27 
Stomach (151) 220 190.74 1.15 1.00–1.31 

Colon (153) 213 198.27 1.07 0.93–1.22 
Rectum (154) 92 97.61 0.94 0.75–1.14 
Liver (155) 397 336.13 1.18 1.06–1.30 

Pancreas (157) 65 82.51 0.79 0.60–0.98 

The main findings of our study were that mortality from cancers of the liver and stomach among the 

GM women were 18% and 15% higher than among national reference women, who on average have 

about two children, respectively. Mortality from pancreatic cancer was decreased by 21%. 

Our study results support the hypothesis that multiparity reduces the risk of death from cancer of 

the pancreas [19–22]. Furthermore, it is likely that the protective effect of multiple pregnancies 

extends up to five or more births. Our findings of a reduced mortality from cancer of the pancreas 

among the Taiwan’s GM women is not in agreement with a recent Finnish study which was based on a 

cohort of 87,922 GM women and found the mortality among GM women was not decreased  

(SMR = 0.99, 95% CI: 0.89–1.08) [4]. An explanation for this discrepancy is difficult. One reason for 

this could be that the distribution of causes of death differs between Taiwan and Finland.  

To our knowledge, this is the largest cohort (n = 144,922 GM women) published to date to estimate the 
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impact and relative importance of grand multiparity on women’s pancreatic cancer mortality and is 

also the first in an Asian country.  

In the present study, we found a marked elevated risk of death from gastric cancer (15% higher than 

the national average), which is consistent with results from previous studies [23–25]. Some other 

studies, however, did not show any association between parity and risk of gastric cancer [26–31].  

Our data did not provide support for the hypothesis that estrogens confer a protective effect on the risk 

of gastric cancer [6]. On the other hand, it has been reported that estrogen stimulates the growth of 

gastric cancer cell lines [32], and there is evidence that pregnancy or delivery might accelerate the 

growth of gastric cancer [33]. Our finding of an increased risk of gastric cancer among GM women 

may plausibly be related to a short-term increase in risk after a delivery [31]. 

Mortality from liver cancer was 18% higher than the national average, which is in agreement with 

previous studies [23,34–36], but is not in agreement with some studies reporting decreased risk [37,38] 

and others reporting no association [4,39–41]. However, it should be noted that most previous studies 

examined a very limited number of case subjects, except for two studies conducted in Taiwan [37,38], 

making it very likely they involved inconsistent estimates as well as limited statistical power.  

Our data did not support the hypothesis that sex hormones play a protective role in the etiology of liver 

cancer and is also contrary to previous Taiwanese studies. The reasons for the varying results are 

unknown but may relate to methodological issues, including age at enrollment, sample size, length of 

follow–up and the selection of comparison group. Of the GM women, only 7.6% had a higher 

education level (>9 years of schooling). The respective proportion in the general female population 

was 44.1% [22]. There might be differences in lifestyle between GM women and general female 

population. For example, the prevalence of smoking is strongly associated with social class [42],  

with a higher prevalence rate among the lower social class groups. However, smoking is not a major 

risk factor for liver cancer [37] and is infrequent among women in Taiwan [42]. Because the education 

level was higher in the reference population than in the GM women cohort, our finding of an elevated 

risk of death from liver cancer among GM women might be due to the fact that women with less education 

are more likely to be infected with hepatitis B and C viruses, or to have aflatoxin exposure [43].  

Overall, the SMRs for colon and rectal cancer mortality did not deviate from the national average in the 

present study. This finding is in accord with the results of most of the large number of studies that have 

addressed the association between parity and risk of colorectal cancer [44]. Our finding of an increased risk 

of death from esophageal cancer seems uncertain since the result was not statistically significant.  

Three previous studies on parity and esophageal cancer also reported no association [4,10,45].  

Mortality data have been widely used to generate epidemiologic hypotheses, despite their inherent 

limitations. In the event of a death in Taiwan, the decedent’s family is required to obtain a death 

certificate from the hospital or local community clinic, which then must be submitted to the household 

registration office in order to cancel the decedent's household registration. The death certificate is 

required in order to have the decedent's body buried or cremated. It is also mandatory to register all 

deaths at local household registration offices, thus the death registration is complete. In Taiwan,  

the main cause of a death must be recorded by a physician on a death certificate, which is forwarded to 

the National Health Department. Malignant neoplasms, including cancers of the digestive system,  

have been reported to be one of the most unequivocally classified causes of death in Taiwan [46]. 

Nonetheless, the potential for misclassification cannot be ruled out. However, any potential 
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misclassification may be non-differential (the misclassification is unlikely to be related parity),  

the observed estimates in the study may be attenuated or biased towards the null. Therefore it would be 

unlikely to introduce a bias regarding the comparison between GM women and the reference 

population. The complete population coverage and follow–up made possible by the national 

identification number has left the study without selection bias.  

As mentioned, of the GM women, only 7.58% had a higher education level (>9 years of schooling), 

while the respective proportion in the general female population was 44.10% [22]. However, it is unlikely 

that the education level could have influenced the physician to fill in death information given on the 

death certificate because a physician’s reporting should be based on his or her professional  

knowledge and experience. 

No information was available in our study on the use of oral contraceptive and hormone replacement 

therapy (HRT), which may have impacted on the risk of digestive cancers. We were unable to adjust for 

these two factors in the current study due to the lack of available data. However, the use of oral 

contraceptive and HRT is uncommon among Taiwanese women in the age range that encompasses the 

majority of women in this study [17] and is thus unlikely to have biased the results.  

There is unfortunately no information available on other variables which are likely to be related to 

cancers of the esophagus (such as tobacco smoking and alcohol use), stomach (such as Helicobacter 

pylori infection), colon (such as physical activity and dietary habits), rectum (such as physical activity 

and dietary habits), liver (such as hepatitis B or C infection), and pancreas (such as tobacco smoking).  

It seems likely that the above-mentioned factors are associated with social class (i.e., differs substantially 

between GM women and the reference population). Moreover, observational studies have frequently 

shown that within a population risk is higher among the lower socioeconomic categories.  

However, tobacco smoking and alcohol consumption are infrequent among women in Taiwan [47].  

We think that the degree to which not controlling for these two variables may have affected  

our results should be small if it existed. We could not adjust for potential confounding variables  

(e.g., physical activity, dietary habits, Helicobacter pylori infection, and hepatitis B or C infection) 

because of the lack of information for individual study subjects. Because the education level was 

higher in the reference population than in the GM women cohort [17], our SMR estimates might be a 

bit too high. Nonetheless, the lack of information on potential confounding variables should be 

regarded as a limitation of this study. Clearly, more work will be needed to clarify the role of grand 

multiparity in the risk of cancers of the digestive system.  

The GM women were nearly all married (96.9%). During the 1980s (1978–1987), about 97.5% of the 

women with a record of a first and singleton childbirth in the birth registration system were married [22]. 

The frequency of marriage among GM women does not differ markedly from that of the reference 

population. Therefore the results of this study are unlikely to be affected remarkably  

by marital status.  

4. Conclusions  

In summary, we found that mortality from cancers of the stomach and liver among GM women 

were higher than the national average and mortality from cancer of the pancreas was below the 

national average. This finding adds evidence to support the hypothesis that parturition confers a 
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protective effect on the risk of death from pancreatic cancer. However, due to the lack of individual 

data on possible confounders, the independent effect of parity on the risk of death from cancers of the 

digestive system remains open [4]. 

Acknowledgments 

This study was partly supported by a grant from the National Science Council, Executive Yuan, 

Taiwan (NSC-100-2314-B-037-023-MY2). 

Author Contributions 

Brian K. Chen wrote the manuscript. Chun-Yuh Yang contributed to study design and interpretation 

of the data. 

Conflicts of Interest 

The authors declare no conflict of interest. 

References  

1. Henderson, B.E.; Ross, R.K.; Pike, M.C.; Casagrande, J.T. Endogenous hormones as a major 

factor in human cancer. Cancer Res. 1982, 43, 3232–3239. 

2. Henderson, B.E.; Ross, R.K.; Berstein, L. Estrogens as a cause of human cancer. Cancer Res. 

1988, 48, 246–253. 

3. Barrett, J.C.; Davis, B.J.; Bennett, L.M. Pregnancy and protection from hormonally associated 

tumor development. Epidemiology 2003, 14, 139–140. 

4. Hinkula, M.; Kauppila, A.; Nayha, S.; Pukkala, E. Cause-specific mortality of grand multiparous 

women in Finland. Amer. J. Epidemiol. 2006, 163, 367–373. 

5. Parkin, D.M.; Bray, F.; Ferlay, J.; Pisani, P. Global cancer statistics. Ca-A Cancer J. Clin. 2005, 

55, 74–108. 

6. Sipponen, P.; Correa, P. Delayed rise in incidence of gastric cancer in females results in unique 

sex ratio (M/F) pattern: Etiologic hypothesis. Gastric Cancer 2002, 5, 213–219. 

7. Yu, M.W.; Chen, C.J. Hepatitis B and C viruses in the development of hepatocellular carcinoma. 

Crit. Rev. Oncol. Hematol. 1994, 17, 71–91. 

8. Andren-Sandberg, A.; Hoem, D.; Backman, P.L. Other risk factors for pancreatic cancer:  

Hormonal aspects. Ann. Oncol. 1999, 10, S131–S135. 

9. Vizcaino, A.P.; Moreno, V.; Lambert, R.; Parkin, D.M. Time trends incidence of both major 

histologic types of esophageal carcinomas in selected countries, 1973–1995. Int. J. Cancer 2002, 

99, 860–868. 

10. Cronin-Fenton, D.P.; Murray, L.J.; Whiteman, D.C.; Cardwell, C.; Webb, P.M.; Jordan, S.J.; 

Corley, D.A.; Sharp, L.; Lagergren, J.; Barrett’s Esophagus, Adenocarcinoma Consortium 

(BEACON) Investigators. Reproductive and sex hormonal factors and esophageal and gastric 

junction adenocarcinoma: A pooled analysis. Eur. J. Cancer 2010, 46, 2067–2076. 



Int. J. Environ. Res. Public Health 2014, 11 4381 

 

 

11. De Maria, N.; Manno, M.; Villa, E. Sex hormones and liver cancer. Mol. Cell. Endocrinol. 2002, 

193, 59–63. 

12. Bourhis, J.; Lacaine, F.; Augusti, M.; Huguier, M. Protective effect of oestrogen in pancreatic cancer. 

Lancet 1987, 330, doi:10.1016/S0140-6736(87)91469-3.  

13. McMichael, A.J.; Potter, J.D. Reproduction, endogenous and exogenous sex hormones, and colon 

cancer: A review and hypothesis. J. Natl. Cancer Inst. 1980, 65, 1201–1207. 

14. Nyren, O.; Adami, H.O. Esophageal Cancer. In Cancer Epidemiology, 2nd ed.; Adami, H.O., 

Hunter, D., Trichopoulos, D., Eds.; Oxford University Press: New York, NY, USA, 2008;  

pp. 196–238. 

15. Mwambingu, F.T.; Al Meshari, A.A.; Akiel, A. The problem of grand multiparity in current 

obstetric practice. Int. J. Gynecol. Obstet. 1988, 26, 355–359. 

16. Wu, S.C.; Young, C.L. Study of the birth reporting system. J. Natl. Public Health Assn. 1986, 6, 

15–27. 

17. Chan, T.F.; Wu, C.H.; ChangChien, C.C.; Yang, C.Y. Mortality from breast, endometrial and 

ovarian cancers among grand multiparous women in Taiwan. Aust. N. Z. J. Obstet. Gynaecol. 

2011, 51, 548–532.  

18. Breslow, N.E.; Day, N.F. Statistical Methods in Cancer Research: The Design and Analysis of 

Cohort Studies; International Agency for Research on Cancer: Lyon, France, 1987. 

19. Skinner, H.G.; Michaud, D.S.; Colditz, G.A.; Giovannucci, E.L.; Stampfer, M.J.; Willett, W.C.; 

Fuchs, C.S. Parity, reproductive factors, and the risk of pancreatic cancer in women.  

Cancer Epidem. Biomarker. Prev. 2003, 12, 433–438.  

20. Kreiger, N.; Lacroix, J.; Sloan, M. Hormonal factors and pancreatic cancer in Women.  

Ann. Epidemiol. 2001, 11, 563–567. 

21. Teras, L.R.; Patel, A.V.; Rodriguez, C.; Thun, M.J.; Calle, E.E. Parity, other reproductive factors, 

and risk of pancreatic cancer mortality in a large cohort of U.S. women. Cancer Cause. Control 

2005, 16, 1035–1040.  

22. Chang, C.C.; Chiu, H.F.; Yang, C.Y. Parity, age at first birth, and risk of death from pancreatic 

cancer: Evidence from a cohort in Taiwan. Pancreas 2010, 39, 567–571. 

23. La Vecchia, C.; Negri, E.; Franceschi, S.; Parazzini, F. Long-term impact of reproductive factors 

on cancer risk. Int. J. Cancer 1993, 53, 215–219. 

24. La Vecchia, C.; D’Avanzo, B.; Franceschi, S.; Negri, E.; Parazzini, F.; Decarli, A. Menstrual and 

reproductive factors and gastric cancer risk in women. Int. J. Cancer 1994, 59, 761–764. 

25. Chang, C.C.; Chen, C.C.; Chiu, H.F.; Yang, C.Y. Higher parity associated with higher risk of 

death from gastric cancer. World J. Gastroenterol. 2011, 17, 784–788. 

26. Kaneko, S.; Tamakoshi, A.; Ohno, Y.; Mizoue, T.; Yoshimura, T. Menstrual and reproductive 

factors and the mortality risk of gastric cancer in Japanese menopausal females. Cancer Cause. 

Control 2003, 14, 53–59. 

27. Frise, S.; Kreiger, N.; Gallinger, S.; Tomlinson, G.; Cotterchio, M. Menstrual and reproductive 

risk factors and risk for gastric adenocarcinoma in women: Findings from Canadian national 

enhanced cancer surveillance system. Ann. Epidemiol. 2006, 16, 908–916. 

28. Bahmanyar, S.; Lambe, M.; Zendehdel, K.; Nyren, O.; Boffetta, P.; Ye, W. Parity and risk of 

stomach cancer by sub-site: A national Swedish study. Brit. J. Cancer 2008, 98, 1295–1300. 



Int. J. Environ. Res. Public Health 2014, 11 4382 

 

 

29. Freedman, N.D.; Chow, W.H.; Gao, Y.T.; Shu, X.O.; Ji, B.T.; Yang, G.; Lubin, J.H.; Li, H.L.; 

Rothman, N.; Zheng, W.; et al. Menstrual and reproductive factors and gastric cancer risk in  

a large prospective study of women. Gut 2007, 56, 1671–1677. 

30. Persson, C.; Inoue, M.; Sasazuki, S.; Kurahashi, N.; Iwasaki, M.; Ye, W.; Tsugane, S.;  

JPHC Stydy Group. Female reproductive factors and the risk of gastric cancer in a large-scale 

population-based cohort study in Japan (JPHC study). Eur. J. Cancer Prev. 2008, 17, 345–353. 

31. Heuch, I.; Kvale, G. Menstrual and reproductive factors and risk of gastric cancer: A Norwegian 

cohort study. Cancer Causes Control 2000, 11, 869–874.  

32. Harrison, J.D.; Watson, S.; Morris, D.L. The effect of sex hormones and tamoxifen on the growth 

of human gastric and colorectal cancer cell lines. Cancer 1989, 63, 2148–2151. 

33. Furukawa, H.; Iwanaga, T.; Hiratsuka, M. Gastric cancer in young adults: Growth accelerating 

effect of pregnancy and delivery. J. Surg. Oncol. 1994, 55, 3–6. 

34. Tzonou, A.; Zavitsanos, X.; Hsieh, C.C.; Trichopoulos, D. Liveborn children and risk of 

hepatocellular carcinoma. Cancer Cause. Control 1992, 3, 171–174. 

35. La Vecchia, C.; Negri, E.; Franceschi, S.; D’Avanzo, B. Reproductive factors and the risk of 

hepatocellular carcinoma in women. Int. J. Cancer 1992, 52, 351–354. 

36. Stanford, J.L.; Thomas, D.B.; WHO Collaborative Study of Neoplasia and Steroid Contraceptives. 

Reproductive factors in the etiology of hepatocellular carcinoma. Cancer Cause. Control 1992, 3, 

37–42. 

37. Yu, M.W.; Chang, H.C.; Chang, S.C.; Liaw, Y.F.; Lin, S.M.; Liu, C.J.; Lee, S.D.; Lin, C.L.;  

Chen, P.J.; Lin, S.C.; et al. Role of reproductive factors in hepatocellular carcinoma: Impact on 

hepatitis B- and C-related risk. Hepatology 2003, 38, 1393–1400. 

38. Wu, C.H.; Chan, T.F.; ChangChien, C.C.; Yang, C.Y. Parity, age at first birth, and risk of death 

from liver cancer: Evidence from a cohort in Taiwan. J. Gastroenterol. Hepatol. 2011, 26, 334–339.  

39. Hsing, A.W.; McLaughlin, J.K.; Hoover, R.N.; CoChien, H.T.; Blot, W.J.; Fraumeni, J.F.  

Parity and primary liver cancer among young women. J. Natl. Cancer Inst. 1992, 84, 1118–1119. 

40. Lambe, M.; Trichopoulos, D.; Hsieh, C.C.; Ekbom, A.; Pavia, M. Parity and hepatocellular 

carcinoma: A population-based study in Sweden. Int. J. Cancer 1993, 55, 745–747. 

41. Mucci, L.A.; Kuper, H.E.; Tamimi, R.; Lagiou, P.; Spanos, E.; Trichopoulos, D. Age at menarche 

and age at menopause in relation to hepatocellular carcinoma in women. Brit. J. Obster. Gynecol. 

2001, 108, 291–294. 

42. Cheng, T.Y.; Wen, C.P.; Tsai, M.C.; Tsai, S.P. The current status of smoking behavior in Taiwan: 

Data analysis from national health interview survey in 2001. Taiwan J. Public Health 2003, 22, 

453–464.  

43. Chen, C.J.; Yu, M.W.; Wang, C.J. Multiple risk factors of hepatocellular carcinoma: A cohort 

study of 13,737 male adults in Taiwan. J. Gastroenterol. Hepatol. 1993, 8, S83–S87. 

44. Potter, J.D.; Hunter, D. Colorectal Cancer. In Cancer Epidemiology, 2nd ed.; Adami, H.O., 

Hunter, D., Trichopoulos, D., Eds.; Oxford University Press: New York, NY, USA, 2008;  

pp. 275–307. 

45. Lagergren, J.; Jansson, C. Sex hormones and esophageal adenocarcinoma: Influence of childbearing? 

Brit. J. Cancer 2005, 93, 859–861. 



Int. J. Environ. Res. Public Health 2014, 11 4383 

 

 

46. Chen, C.J.; Wang, C.J. Ecological correlation between arsenic level in well water and  

age-adjusted mortality from malignant neoplasms. Cancer Res. 1990, 50, 5470–5474. 

47. Fwu, C.W.; Chien, Y.C.; Kirk, G.D.; Nelson, K.E.; You, S.L.; Kuo, H.S.; Feinleib, M.  

Hepatitis B virus infection and hepatocellular carcinoma among parous Taiwanese women: 

Nationwide cohort study. J. Natl. Cancer Inst. 2009, 101, 1019–1027. 

© 2014 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 

distributed under the terms and conditions of the Creative Commons Attribution license 

(http://creativecommons.org/licenses/by/3.0/). 


