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Abstract

An elevated risk of colorectal cancer has been associated with sporadic colorectal cancer in first
degree relatives, mostly in Western populations. Limited data exists from traditionally low-risk areas,
such as Asia, where the prevalence of risk factors may differ. We examined the association of family
history of cancer and subsequent colorectal cancer risk in a cohort of traditionally low-risk Chinese
women.

We followed 73,358 women in the Shanghai Women’s Health Study for cancer incidence until
December 2005. After an average of 7 years of follow-up, 391 women were diagnosed with colorectal
cancer. We calculated hazard ratios and 95% confidence intervals using Cox proportional hazards
models adjusted for age, smoking, family income, education, body mass index, physical activity and
history of diabetes.

We observed a significant association between colorectal cancer risk and history of a parent being
diagnosed with colorectal cancer (hazard ratio: 3.34; 95% confidence interval: 1.58, 7.06). No
association was observed for colorectal cancer diagnosed among siblings. Colorectal cancer risk was
not influenced by a positive family history of cancer generally or any of the other cancers investigated
(lung, breast, prostate, gastric, esophageal, endometrial, ovarian, urinary tract, central nervous
system, small bowel).

Our cohort results suggest that, consistent with findings from Western populations, having a family
history of colorectal cancer may influence colorectal cancer risk to a similar extent in a low-risk
population.
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Introduction

Methods

Colorectal cancer (CRC) is the third most common form of cancer and the second leading cause
of cancer-related death in the Western world, causing 655,000 deaths worldwide per year (1).
Traditionally a region of low CRC incidence, rates in China have been increasing rapidly in
recent years. Age-standardized incidence rates in Shanghai, China between 1998 and 2002
were estimated at 27.2 per 100,000 for men and 23.2 per 100,000 for women (2) relative to 14
and 12.3 per 100,000 for men and women, respectively, between 1972 and 1977 (3).

Familial clustering of colorectal cancer is generally recognized to occur even outside the
context of familial syndromes such as familial adenomatous polyposis and hereditary
nonpolyposis colorectal cancer. Sporadic CRC in one or more first degree relatives has been
associated with a risk approximately twofold that of individuals without a family history (4—
6). These estimates of increased risk are mostly based on studies of Western populations,
reports from Asian populations are rare and generally arise from case-control studies (7). Given
the potential differences in the prevalence of risk factors in high-risk versus low-risk regions
and the potential recall and survival biases in case-control studies, we sought to determine
whether CRC risk is increased in individuals with a family history of cancer in a large
prospective study of women from Shanghai, China, a traditionally low-risk area for CRC.

The Shanghai Women’s Health Study is a population-based prospective study of women aged
40-70 years at recruitment and living in seven urban communities of Shanghai, China. Details
of the study methodology have been previously described (8). A total of 74, 942 women were
interviewed between March 1997 and May 2000 (baseline), yielding a response rate of 93%.
Participants who had a prevalent cancer at baseline (n=1576) or who did not accrue any follow-
up time (n=8) were excluded, resulting in a cohort of 73, 358 women for the current analysis.

The cohort was followed for occurrence of cancer and other chronic diseases by biennial home
visits and linkage to the population-based Shanghai Cancer Registry records. Medical charts
were reviewed and the pathological characteristics of the tumor were recorded. The death
certificate data from the Shanghai Vital Statistics Office was used to update the vital status of
cohort members and identify causes of death. Incident colorectal cancers (ICD-9: 153-154.2)
occurred in 391 participants through December 31, 2005. The study was approved by all
relevant institutional review boards in the Peoples Republic of China and in the United States.

A two-part standardized questionnaire administered at baseline has been previously described
in detail (8). Information on family history of cancer in a first-degree relative was collected as
part of the baseline questionnaire. Subjects were asked whether their parents, children or
siblings had ever been diagnosed with cancer. Those reporting a positive family history were
then asked about the type of cancer and the age at which the family member was diagnosed.
In addition, information on age at interview, educational attainment, household income, disease
and surgery history, dietary practices, physical activity, occupational history, and smoking and
alcohol drinking habits were also recorded.

Analyses were performed with STATA version 9.2 (StataCorp, College Station, TX). An alpha
level of less than 0.05 was considered statistically significant and all tests were two-sided. Cox
proportional hazards regression (9) was used to calculate hazard ratios (HR) and 95%
confidence intervals (Cl) and the STATA “stphtest” command was used to test agreement with
Cox proportional hazards assumptions (10). Models were adjusted for age, education, family
income, adult body mass index, tea drinking, total physical activity, history of diabetes and
smoking. Further adjustment for alcohol drinking, use of aspirin-based medicines, and history
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of diabetes, familial polyposis or ulcerative colitis did not meaningfully alter the risk and were
therefore not included in the models.

Of the 73,358 participants included in the analysis, 391 were diagnosed with CRC over 541,143
person-years of follow-up. CRC cases were generally older, heavier, had less education and
lower income, and drank less tea compared to the cohort overall (Table 1). CRC cases were
more likely to be diabetic than women in the cohort overall.

Compared to women with no family history of cancer, those who reported having a first degree
relative diagnosed with colorectal cancer had an increased risk of CRC themselves (HR: 2.07;
95% ClI: 1.07, 4.01). The excess risk was confined to individuals reporting a history of CRC
in either of their parents (HR: 3.37; 95% CI: 1.59, 7.12), but not in their siblings (Table 2).
CRC risk was not associated with a family history of cancer overall (HR: 1.11; 95% CI: 0.89,
1.39). We further investigated family history of cancer at a number of sites including lung,
esophageal, breast, prostate and found no association with risk of CRC. Tumors associated
with hereditary nonpolyposis colorectal cancer (endometrial, gastric, ovarian, urinary tract,
central nervous system, small bowel) were also investigated (individually and combined) and
were not associated with CRC risk. Results were similar for colon (n=234) and rectal cancer
(n=157) cases. A history of CRC from either parent was significantly associated with an
elevated risk of colon (HR: 2.09; 95% CI: 1.02, 4.27) and rectal cancer (HR: 3.63; 95% ClI:
1.22,10.79).

Discussion

Consistent with previous reports from the U.S. and other Western countries (4,6), having had
a first-degree relative diagnosed with CRC was associated with a threefold increased risk of
CRC in our study population of Chinese women. This risk was greater for individuals reporting
a parent, rather than a sibling, with CRC.

Though our findings, and those of others (5,7), are generally interpreted to reflect a genetic
susceptibility to developing colon cancer, no specific mechanisms are apparent for sporadic
colorectal cancer. The observed familial clustering is likely a complex interaction between
polygenic inheritance, shared family environment, environment/gene interactions and/or
partial penetrance of an autosomal dominant susceptibility gene(11,12). Tomlinson et al.
(13) conducted a genome-wide association study of 550,000 tag single nucleotide
polymorphism (SNPs) in 930 familial colorectal tumor cases and 960 controls. The strongest
association they report was between a SNP in the 8g24.21 region, where a variety of SNPs
have also been associated with breast and prostate cancers (14,15), underscoring the hypothesis
that a variety of common, low-penetrance susceptibility alleles likely predispose to colorectal
and other neoplasia. We found no excess risk of CRC among those reported having a sibling
also diagnosed with CRC, but the result was based on only two cases with such a family history.
Further investigations are needed to clarify whether factors inherited from parents outweigh
those of a shared early environment among siblings.

The proportion of subjects in our study reported a family history of cancer (2.6%) is lower than
those in similar studies in the U.S. where estimates range between 10% (16) and 14% (17).
The low CRC risk in China and the relatively young age of our study participants (average 52
years old at cohort entry) may explain, in part, the relative low frequency of a family CRC
history being reported. However, underreporting of a family member with CRC among our
study participants is also possible, as cancer diagnosis might not have been as openly discussed
in China compared with the West in the late 1990s. If such underreporting existed it should be
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non-differential between cases and controls as the information was obtained prior to case
diagnosis.

Contrary to some previous reports (18), our study does not support an association of CRC risk
with a family history of other cancer types, although our ability to detect a weak association
was limited by the small number of cases reporting a family history of any specific cancer. It
is unlikely that our finding of an association with a parental history of colorectal cancer was
due to selective recall, since the information was obtained at baseline prior to disease onset
and exclusion of cases during the first two years of follow-up did not materially alter the risk
estimates. Information on family history of cancer was collected from subjects recall alone, no
efforts were made to contact relatives to verify the diagnosis. To the extent that inaccurate
recall might have occurred, it may lead to non-differential bias which tends to result in an
under-estimation of the observed association. Other potential sources of bias, such as selection
and survival bias, are minimized by the prospective design of our study, the high participation
rate and virtually complete follow-up of cohort participants.

In conclusion, our results showed that CRC risk is increased among a population of Chinese
women who reported having a parent also diagnosed with CRC.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This study was supported by National Institute of Health research grant R01 CA70867 and by the Intramural Research
Program contract NO2 CP1101066; Dr Murphy is supported by the Ireland-Northern Ireland-National Cancer Institute
Cancer Consortium and the Health Research Board of Ireland.

The authors thank the participants and research staff of the Shanghai Women’s Health Study.

Abbreviations

BMI body mass index

Cl confidence interval

CRC colorectal cancer

HR hazard ratio
References

1. Jemal A, Siegel R, Ward E, Murray T, Xu J, Smigal C, et al. Cancer statistics, 2006. CA: a cancer
journal for clinicians 2006 Mar-Apr;56(2):106-30. [PubMed: 16514137]

2.Gao, YT.;Jin, F.,; Xiang, Y.; Zhang, W.; Lu, W.; Zheng, Y.; Gu, K.; Bao, P.; Song, G.; Han, M. Cancer
Incidence in Shanghai, China (1998-2002). Lyon: IARC; 2007. Contract No.: No. 160

3.Ji BT, Devesa SS, Chow WH, Jin F, Gao YT. Colorectal cancer incidence trends by subsite in urban
Shanghai, 1972-1994. Cancer Epidemiol Biomarkers Prev 1998 Aug;7(8):661-6. [PubMed: 9718217]

4, Giovannucci, E.; Wu, K. Cancers of the Colon and Rectum. In: Schottenfeld, D.; Fraumeni, JF., Jr,
editors. Cancer Epidemiology and Prevention. 3. New York: Oxford University Press; 2006.

5. Johns LE, Houlston RS. A systematic review and meta-analysis of familial colorectal cancer risk. The
American journal of gastroenterology 2001 Oct;96(10):2992-3003. [PubMed: 11693338]

6. Potter JD. Colorectal cancer: molecules and populations. Journal of the National Cancer Institute 1999
Jun 2;91(11):916-32. [PubMed: 10359544]

Cancer Causes Control. Author manuscript; available in PMC 2010 March 23.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Murphy et al.

Page 5

7. Chen K, Qiu JL, Zhang Y, Zhao YW. Meta analysis of risk factors for colorectal cancer. World J
Gastroenterol 2003 Jul;9(7):1598-600. [PubMed: 12854172]

8. Zheng W, Chow WH, Yang G, Jin F, Rothman N, Blair A, et al. The Shanghai Women’s Health Study:
rationale, study design, and baseline characteristics. Am J Epidemiol 2005 Dec 1;162(11):1123-31.
[PubMed: 16236996]

9. Cox DR. Regression models and life-tables (with discussion). J R Statist Soc 1972B, 34:187-220.

10. Schoenfeld D. Partial residuals for the proportional hazards regression model. Biometrika April
1;1982 69(1):239-41.

11. Lev, R. Adenomatous Polyps of the Colon. New York: Springer-Verlag; 1990. p. 45-52.

12. Schottenfeld, D.; Winawer, SJ. Cancers of the large intestine. In: Schottenfeld, D.; Fraumeni, JF.,
editors. Cancer Epidemiology and Prevention. 2. New York: Oxford University Press; 1996. p.
813-40.

13. Tomlinson I, Webb E, Carvajal-Carmona L, Broderick P, Kemp Z, Spain S, et al. A genome-wide
association scan of tag SNPs identifies a susceptibility variant for colorectal cancer at 8g24.21. Nat
Genet 2007 Aug;39(8):984-8. [PubMed: 17618284]

14. Easton DF, Pooley KA, Dunning AM, Pharoah PDP, Thompson D, Ballinger DG, et al. Genome-
wide association study identifies novel breast cancer susceptibility loci. Nature 2007;447(7148):
1087-93. [PubMed: 17529967]

15. Witte JS. Multiple prostate cancer risk variants on 8q24. Nat Genet 2007;39(5):579-80. [PubMed:
17460686]

16. Adams KF, Leitzmann MF, Albanes D, Kipnis VV, Mouw T, Hollenbeck A, et al. Body mass and
colorectal cancer risk in the NIH-AARP cohort. Am J Epidemiol 2007 Jul 1;166(1):36-45. [PubMed:
17449892]

17. Paskett ED, Reeves KW, Rohan TE, Allison MA, Williams CD, Messina CR, et al. Association
between cigarette smoking and colorectal cancer in the Women’s Health Initiative. Journal of the
National Cancer Institute 2007 Nov 21;99(22):1729-35. [PubMed: 18000222]

18. Slattery ML, Kerber RA. Family history of cancer and colon cancer risk: the Utah Population
Database. Journal of the National Cancer Institute 1994 Nov 2;86(21):1618-26. [PubMed: 7932826]

Cancer Causes Control. Author manuscript; available in PMC 2010 March 23.



Page 6

Murphy et al.

*186UO 10 SYIUOW 9 J0J YM/SBLI) 8I0W O € B8] YUeIp Jang

‘sjusjeAinba o1jogelsw €303 ‘1 JIN

4

T

‘aeridoudde se ‘Bunisal [eonsnels Nx S,U0SJead pue WNs-yuel UOX0d]IAN Woly sanfea d ynm palonb g4 pue Jaquinu 1o abuel ajisenb-iajul pue uelpai

NIH-PA Author Manuscript

160 0 0 T0 28 sisodAjod snojewousape [eljiueS
[N] 80 € 90 eisid SIN|09 BAIRIBI|N
1000 > '8 €€ ey LET'E ssjeqeIq
10 I 1 z 69%'T Jeak ised ul spaw paseq uiidse usye|
010 8¢ ST g€ §6G'C Adesay Juawade|das suowoy usxe
95°0 €T 6 8e v0'z PRYOLS JaAT
69'0 97 (1) £ ¥S9'T 10409 PSWINSUO] ¢
1000 > 012 8 662 526'12 BOAUBIP JOAT 7
7000 > 9€T €5 9.1 €8'2T 000°0e<
§ze 88 182 66502 000'0€-000'0Z
607 091 78e 650'82 000'02-000'0T
0€e 06 79T T18'TT 000'0T>
(4A/uenk) awoou|
1000 > 20T oy GeT 206'6 1aybry 1o abs||0D
102 18 082 88102 100y2s YBIH
9.2 80T zLE 19212 1004 BIPPIA
7'y 297 €Te 889'GT ssa|/Areluswia|3
% N % N uoyeanp3
yo0 | svere18 | evor | oter-gvs | voor (3 -ueaw) JApmysiy L3N
T000> | 98°0-6.0 280 ¥8'0-LL0 18°0 onel diy-03-1siem
7000> | §9z-€22 ST T92-9'TC L'€T (zWw/6x) xapur ssew Apog
7000 > G9-€5 19 091 05 aby
d0I uelpaN Sle]] uelpain sanstIeloRIRYD

anjead T6E=U S9580 DY 85€'¢/=U 10Y0D

T 3lqel

NIH-PA Author Manuscript

ApmS yijeaH s, uswopn reybueys sy ui sjuedioied 8Ge'e/ 10 SINISIIB10RIBYD BUIIASE( Pa1d3]aS

NIH-PA Author Manuscript

Cancer Causes Control. Author manuscript; available in PMC 2010 March 23.



Page 7

Murphy et al.

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Jabuoj 10 syjuow 9 10y Aep/eniasebid 810w IO T PaYOWS Jong

*196UO| 10 SYIUOW 9 10} YM/SBLUIY BJOW 10 € [OLOI|B PAWNSU0D J8AT

NIH-PA Author Manuscript

14

€

Cancer Causes Control. Author manuscript; available in PMC 2010 March 23.



1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duosnue Joyiny vd-HIN

Murphy et al.

Adjusted hazard ratios and 95% confidence intervals for colorectal cancer by family history of cancer

Table 2

Multivariate HR*

Family History Cases
HR 95% ClI

First degree relative with cancer 115 | 1.11 0.89, 1.39
Parents 78 | 1.09 0.84,1.42
Siblings 37 | 116 0.81, 1.64
Colorectal cancer 10 | 2.07 1.07,4.01
Parents 8 | 3.37 1.59,7.12
Siblings 2 | 0.80 0.20, 3.29
Lung cancer 16 | 1.23 0.73,2.09
Parents 12 | 1.14 0.63, 2.09
Siblings 4] 1.46 0.53, 4.00
Stomach cancer 24 | 1.06 0.70, 1.62
Parents 18 | 1.03 0.63, 1.68
Siblings 6 | 1.16 0.51, 2.65
Oesophageal cancer 13 | 1.30 0.74,2.29
Parents 11 | 1.44 0.78, 2.66
Siblings 2 | 0.87 0.21, 3.56

Page 8

Women who reported no family history of cancer were used as the referent group. Analyses are adjusted for age, smoking, family income, education,
body mass index, physical activity and diabetes. Estimates for first degree relatives with breast or prostate cancer were excluded due to small numbers

(n=1 and n=2, respectively).
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