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Abstract

Although colorectal cancer isone of the leading malignancies worldwide, there are few data on aetiol ogical
relationshipsfrom theAsia-Pacific region. Therefore, a collabor ative study was conducted involving over half a
million subjects from 33 cohort studiesin theregion. Age-adjusted death rates from colorectal cancer, over an
average of 6.8 years follow-up, were 12 and 14 per 100,000 person-years among Asian women and men,
respectively; corresponding values in Australasia were 31 and 41. Height was strongly associated with death
from colorectal cancer: an extra 5cm of height was associated with 10% (95% confidenceinterval, 3% - 18%)
additional risk, after adjustment for other factors. Smoking increased risk by 43% (9% - 88%), although no
significant dose-response relationship was discerned (p >0.05). Other significant (p <0.05) risk factors were
body massindex and lack of physical activity. Therewasno significant effect on colorectal cancer mortality for
alcohol consumption, waist circumference, fasting blood glucose or diabetes, although the latter conferred a
notable 26% additional risk. Height may beabiomarker for somecurrently unknown genetic, or environmental,
risk factorsthat arerelated both to skeletal growth and mutanogenesis. Under standing such mechanisms could
provide opportunities for novel preventive and therapeutic intervention.
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I ntroduction by data from migrant studies which indicates that the
incidence of colorectal cancer increases among groups
Cancers of the colon and rectum (colorectal) constitutanigrating from low to high incidence areas within a couple
a significant proportion of the global burden of canceof generations (Haenszel et al., 1968).
morbidity and mortality, particularly in highly Data from large-scale epidemiological studies, and
industrialised countries where these malignancies rarfkom several meta-analyses, have suggested modest
second in terms of both incidence and mortality, compare@elative risk less than 2) associations between low levels
with fifth in less developed countries (Stewart andof physical activity (Samad et al., 2005), diabetes (Larsson
Kleihues, 2003). Annually, approximately 1 million new et al., 2005), obesity (Bianchin et al., 2002) and diets low
cases of colorectal cancer are diagnosed, more than 9084ibre, fruit and vegetables (Terry et al., 2001a; Gonzalez,
of which occurs among individuals older than 50 years a2006), with increased risk of colorectal cancer. The
age (Parkin et al., 2002; Stewart and Kleihues, 2003). levidence for a causative role for cigarette smoking in the
the West, recent improvements in its detection andetiology of colorectal cancer is more equivocal than it is
management have resulted in a five-year survival rate &6r some of these other risk factors, possibly due to a long
more than 60% (although it remains low, at around 30% duction period (30-40 years) between the onset of
in developing countries) but nevertheless, every year, mosmoking and the development of the neoplasm that has
than half a million people die from colorectal cancerpreviously been postulated (Giovannucci et al., 1994).
equivalent to approximately 8% of all cancer-related To date, most of the studies that have examined the
deaths worldwide (Parkin et al., 2002; Stewart andssociations between major lifestyle risk factors and
Kleihues, 2003). colorectal cancer have been conducted in populations from
The wide geographical variation in incidence rates fohighly-industrialised countries. Consequently, little is
colorectal cancer, combined with reports of increasinggnown about these relationships among populations from
incidence rates in countries that are undergoing rapidwer- and middle-income countries, particularly those
industrialisation (e.g. China), lends support to the theorin Asia. This is of relevance given that large parts of the
that lifestyle risk factors, including diet, physical activity, region are undergoing rapid economic development and
obesity and diabetes, play a pivotal role in the aetiologindustrialisation. The primary aim of this study therefore
of the disease (Potter et al., 1993). This is further evidenceehs to examine the strength and nature of the associations
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between selected lifestyle risk factors with mortality fromincrement in each variable. Dose-response associations
colorectal cancer in diverse populations of the Asia Pacifiere explored by categorising study participants into equal
Region using data from the Asia Pacific Cohort Studieguarters of continuous distributions. Due to the limited

Collaboration (APCSC). number of events (92) in the studies that had information
on waist circumference, we did not examine the dose-
Materials and Methods response association with waist. Tests for regional and sex

interactions were conducted by adding interaction terms

Details of study identification, data collection andto the Cox model. Linear trend was explored through
event verification in the Asia Pacific Cohort Studiesanalyses by quartiles. Confidence intervals were calculated
Collaboration (APCSC) are described elsewhere (Zhangsing the floating absolute risk method (Easton et al.,
etal., 1999; Woodward et al., 2006). Briefly, studies wer&991).
included if they had continued follow-up for at least 5000  Within prospective studies, values for risk factors
person-years and had recorded vital status at the endrogasured at study baseline will fluctuate due to several
follow-up. Studies were excluded if entry was dependerfactors, including measurement error or within-person
upon a particular condition or risk factor. Mortality wasvariability, resulting in an underestimation of the true
classified according to the 9th Revision of the Internationadssociation with disease risk, which is termed "regression
Classification of Diseases (ICD): Colorectal cancer waslilution bias" (MacMahon et al.,1990). By using repeat
selected as ICD 153 — 154. Studies were classified as Asiemeasurements of the risk factors from a sample of the total
if their participants were recruited from mainland Chinastudy population, attenuation coefficients were derived
Hong Kong, Japan, Korea, Singapore, Taiwan or Thailandising a linear regression model that accounted for the
and ANZ if from Australia or New Zealand. heterogeneity of variance between studies, within-subject

All data on cigarette smoking (Woodward et al., 2005korrelation, and the varying time intervals between
were based on self-report at the time of entry into one aheasurements (Rosner et al., 1990). Information on repeat
the included studies; smoking status was recorded aseasures of blood pressure, total cholesterol, body mass
current, former or never-smoker. Of these studies, 1#dex, waist circumference and fasting glucose were
additionally recorded the average number of cigarettesvailable on up to 16 studies for between one to seven
per day; groups of <20, a0 cigarettes were chosen occasions with a median of four years (1 to 29 yrs) after
as 20 cigarettes corresponds to one standard pack. the baseline measurement. Regression attenuation

At recruitment, information on alcohol consumption coefficients were calculated in this way for, fasting glucose
was recorded by some studies but few studies recordétl.6), body mass index (1.2) and waist circumference (1.4)
the amount or type (beer, wine or spirits) of alcoholnd used to adjust the continuous associations between
consumed. Hence, alcohol consumption washese risk factors and the risk of death from colorectal
dichotomised into: ‘yes’ to indicate current drinkers atcancer. The log relative risks and standard errors obtained
study baseline and ‘no’ to indicate no consumption ofrom Cox proportional hazard analysis were multiplied
alcoholic beverages. Similarly, physical activity wasby an attenuation coefficient to produce an estimate with
recorded by 14 studies, but studies varied according &b6% confidence intervals of the association between the
how well it was measured in terms of frequency, type andsual values of a risk factor with colorectal
duration. We therefore classified PA into a binary variableancermortality.
with ‘yes’ indicating any type of PA and ‘no’ to indicate
no physical activity. Results

Most studies in APCSC did not differentiate between
type-1 and type-2 diabetes, and hence the analyses The characteristics of the participants in the 33 cohort
included all individuals with diabetes recorded at studwtudies within the APCSC that contributed to these
baseline on the basis of either self-report (Woodward etnalyses are summarized in Table 1. In total, 539201 (35%
al., 2003) or an oral glucose tolerance test (Lawes et afemale) individuals with a median follow-up of 6.8 years,
2004), or both. Using the values for height and weighand a mean age of 47 years, were included in the analysis.
measured at study baseline, BMI (Ni Mhurchu et al., 2004yhe mean values for height and BMI, and the prevalence
was computed as weight in kilograms divided by heighof cigarette smoking, differed substantially between Asia
squared (kg/d). Some studies (3) additionally recordedand ANZ but the mean prevalence of diabetes was similar
waist circumference (cm). At recruitment, data were alsamong cohorts from Asia and ANZ (Table 1).
collected on several risk factors, including blood pressure Overall, there were 751 deaths from colorectal cancer
(Lawes et al., 2003), and cholesterol (Zhang et al., 2003)62% in cohorts from ANZ), during 3.7 million person-

Analyses used individual participant data and wergears of follow up (Table 2). The age-standardised
restricted to individuals age@0 years at enrolment. Cox mortality rates for colorectal cancer were approximately
proportional hazard models, stratified by study and sethree times higher among individuals in ANZ compared
and adjusted for age, were used to estimate hazard ratiogh Asia in both males and females: 41 versus 14 and 31
and 95% confidence intervals (Cls) associated witlversus 12 per 100,000 person-years in males and females
putative risk factors both before and after adjustment fdrom ANZ and Asia, respectively.
other risk factors. Associations between quantitative
variables and colorectal cancer were assessed througbe and colorectal cancer
hazard ratios and corresponding 95%ClIs for a standard The risk of colorectal cancer was strongly associated
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Tablel. Study Characteristics I ncluding Values of Risk Factorsat Baseline

Country Study Baseline No.of Mean Female Median CRC* Mean Mean Diabetic Current
subjects  age (%) FU deaths HBNght (%)  Smokers (%)
(years) (years) (cm) (kg/m2) M F
Australia Busselton 1966-81 7,767 449 52 26,5 109 167 24.6 3.4 4 24
Australia  Canberra-Quean 1990-91 706 76.5 45 9.8 11 - - 6.7 12 9
beyan Longitudinal
Australia Long. Study 1992-93 1,610 781 48 4.6 4 163 26.0 8.3 8 8
of Aging
Australia Melbourne 1990-94 41,285 54.8 59 8.5 179 165 26.9 5.4 15 9
Australia National 1989-90 9,277 435 51 8.3 19 168 254 1.9 27 21
Heart Foundation
Australia Newcastle 1983-94 5,929 517 50 8.9 29 167 26.7 3.5 28 18
Australia Perth 1978-94 10,230 45.1 48 144 55 169 25.2 2.6 30 21
Australia WA AAAScreenees 1996-99 12,203  72.2 0 3.2 50 171 26.9 11.7 11 -
NZ Fletcher Challenge 1992-94 10,326 44.3 28 5.8 13 172 26.4 2.6 25 18
ANZ Subtotal 1966-99 99,333 534 45 8.3 469 167 26.3 5.2 20 14
China Anzhen 1991 8,378 53.8 55 4.3 4 162 23.9 - 51 10
China East Beijing 1977-94 1,128 438 51 17.1 5 165 23.6 5.6 47 11
China Guangzhou 1985-98 166,695 415 22 73 57 167 22.6 10.0 60 1
Occupational
China Huashan 1990-92 1,868 53.0 52 2.8 1 162 234 13.7 48 4
China Seven Cities Cohorts 1987 10,811 53.9 55 2.7 14 162 22.6 1.2 57 17
China Shanghai 1972-78 9,347 485 31 140 33 - - - 61 7
Factory workers
China Six Cohorts 1982-86 19,387  44.7 47 9.0 11 160 21.2 - 76 12
China Tianjin 1984 9,335 546 51 6.1 13 162 235 - 63 39
China Yunnan 1976 6,581 55.8 3 4.5 6 162 21.6 1.0 70 0
Hong Kong Hong Kong 1985-91 2,983 78.6 57 2.5 13 154 21.9 8.6 29 11
Japan Aita town 1980-83 1,130 50.8 59 16.4 2 156 22.6 3.4 66 2
Japan Akabane 1985-86 1,834 545 56 11.0 5 155 225 2.5 62 1
Japan Civil Service Workers 1990-92 9,240 46.7 33 6.7 9 162 225 1.8 51 11
Japan Hisayama 1961 1,601 56.1 56 24.6 18 151 21.6 - 76 17
Japan Miyama 1988-90 1,073 608 56 6.6 4 154 22.2 5.2 58 7
Japan Saitama 1986-90 3,615 545 62 11.0 8 154 22.4 1.7 63 8
Japan Shibata 1977 2,350 56.9 58 20.0 14 152 22.4 1.1 72 4
Japan Shigaraki Town 1991-97 3,730 57.1 59 4.4 6 156 225 7.2 59 8
Japan Shirakawa 1974-79 4,640 48.0 54 175 6 - 21.5 1.0 70 5
Singapore  Singapore Heart 1982-97 2,321  40.7 49 146 4 160 23.5 11.5 40 3
Singapore Singapore NHS92 1992 3,305 39.2 52 6.2 4 161 23.3 9.7 35 3
South Korea KMIC 1992 160,242 440 33 40 35 165 23.0 7.7 58 0
Taiwan CVDFACTS 1988-96 5729 472 55 6.0 8 160 235 2.7 48 1
Taiwan Kinmen 1993-97 2,545 632 49 2.9 2 160 234 8.7 50 5
Asia Subtotal 1961-98 439,868 449 32 6.4 282 164 22.8 6.4 59 5
Total 1961-99 539,201 465 35 6.8 751 165 23.7 6.0 53 7

NZ=New Zealand; ANZ=Australia and New Zealand; CPD=cigarettes per day for current smokers; m=males; f=females

Table 2. Crude and Age-standardized Mortality Rates for Colorectal Cancer by Sex and Region in the Asia
Pacific Cohort Studies Collaboration

Region Sex No. of subjects Person-years No. of Events Crude Age-standardized
ortalitymate*  mortality rate (95% CI)*

ANZ Male 54,353 454,143 271 60 41 (35 - 48)
Female 44,980 466,834 198 42 31(26-37)
Overall 99,333 920,977 469 51 36 (32 - 40)

Asia Male 297,776 1867,029 183 10 14 (12 - 16)
Female 142,092 923,023 99 11 12 (10 - 15)
Overall 439,868 2790,052 282 10 13 (12 - 15)

Total Male 352,129 2321,172 454 20 21 (19-23)
Female 187,072 1389,857 297 21 19 (17 - 22)
Overall 539,201 3711,029 751 20 20 (19-21)

*per 100,000 person-years, ANZ = Australia and New Zealand
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Hazard ratio
Variable? (95% CI) Pvalue
Height (5cm) 1.10 (1.03-1.18)° 0.006

Body mass index (2kg/m °

Waist circumference (2cm)  °

Cigarette smoking (Y es/No)

Cigarettes smoking (5 per day)

Diabetes (Yes/No)

Fasting blood glucose (Immol/L)

Phiysical activity (Yes/No)

Alcohol (Yes/No)

o

1.06 (L.00-L1D)° 004

1.00 (0.95-1.07)¢ 0.96

143 (1.09-1.88)  0.01

1.00 (0.92-1.09¢  0.99

1.26 (0.92-1.73) 0.16

1.02 (0.88-1.18)° 0.82

077 (0600.98)"  0.03

090 (070-1.17)¢ 045

0.6 1.0 L5 20

Figure 1. Multiple-adjusted Hazard Ratios and 95% Confidence Intervals for the Associations between Risk
Factorswith Mortality from Colorectal Cancer in APCSC. a =the units of examining the associations for all variables are
given in brackets; b =regression attenuation coefficients were 1.2, 1.4, and 1.6 for fasting glucose, body mass indexnwvaist ci
ference, and fasting glucose respectively; c= adjusted for smoking, diabetes, and alcohol; d=adjusted for diabetes, &MI, and al
hol; e =adjusted for smoking, BMI and alcohol; f =adjusted for smoking, diabetes, and alcohol; g =adjusted for smokirsy, diabete
and BMI

with age. Among individuals over the age of 65 years th€l: 6.18 — 10.5). The association was approximately linear
risk of dying from the neoplasm was eight times that ofn that for every extra 10 years of increase in age, the risk
those individuals less than 55 years of age (HR 8.05, 95%f colorectal cancer more than doubled: HR 2.30, 95%

Table 3. Hazard Ratios (95% Cl s) for the Dose-Response Associationsbetween Risk Factorsand Mortality from
Colorectal Cancer

Risk Factor No of No of Adjusted for Age, Multiple-Adjusted
Subjects Deaths Sex & Study
Cigarettes per day
Never smoked* 58,151 211 1 aq
<20cpd 11,088 32 1.34 (0.89-2.01) 1.38 (0.92-2.08)
=20cpd 10,243 20 0.88 (0.53-1.47) 0.89 (0.54-1.48)
Blood glucose (mmol/L)
<5.1* 108,778 52 1 01
5.1-5.4 34,960 54 0.92 (0.61-1.40) 0.93 (0.61-1.40)
5.4-6.0 30,602 52 0.75 (0.49-1.15) 0.74 (0.48-1.14)
=6.0 19,278 50 0.87 (0.57-1.35) 0.85 (0.55-1.32)
BMI (kg/m?)
<20* 31,610 36 1 A
20-<25 173,408 181 1.01 (0.70-1.47) 1.02 (0.70-1.48)
25-28 64,665 161 1.37 (0.92-2.02) 1.37 (0.93-2.04)
=28 36,994 137 1.25 (0.83-1.88) 1.24 (0.83-1.87)
Height (cm)
<158* 77,737 130 1 a
159-165 86,624 125 1.11 (0.84-1.46) 1.11 (0.85-1.47)
166-172 89,930 141 1.39 (1.02-1.90) 1.40 (1.03-1.92)
=173 52,721 121 1.54 (1.08-2.20) 1.57 (1.10-2.24)

* Reference groupAdjusted for diabetes, BMI, and alcohthdjusted for smoking , BMI and alcohé#djusted for smoking, diabetes and alcohol
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from colorectal cancer (Figure 1).
2.0
Cigarette smoking, alcohol consumption and colorectal
cancer
: In age-adjusted analyses, cigarette smoking was
. associated with about 40% greater risk of colorectal cancer
compared with non-smokers (Figure 1). The association
: was noticeably weaker in cohorts from Asia compared
s i  with those from ANZ; HR 1.16 (95% CI 0.69 — 1.95)
i versus HR 1.54 (95% CI 1.13 — 2.11), although the
. difference was not statistically significant (p-value for
P for trend - 0.12 : interaction = 0.36). Overall, there was no evidence of a
dose-response association (Table 3), nor was there any
evidence to suggest that smoking cessation was associated
with any reduction in the risk of colorectal cancer. Indeed,
individuals who reported to have stopped smoking at study
: : baseline had a non-significant greater risk of mortality
0.7 : from colorectal cancer compared with current smokers;
HR 1.55 (95% CI 1.19 — 2.02) versus 1.34 (95% CI: 1.03
— 1.74), p-value = 0.27. The data were left-censored to
Figure2. Hazard Ratios (95% CI) for theAssociation ~ preclude the possibility of reverse causality, but the
between Height (cm) and Mortality (quartiles) before  estimates remained largely unaltered after excluding the
(solid line) and after (dashed line) Adjustment for  first five years of study follow up (data not shown).
Current Weight As we lacked the necessary information to examine
the relationship between duration of smoking and fatal
Cl 2.10 - 2.55. The strength of the relationship did notolorectal cancer, we used duration of study follow up as
differ significantly between the regions (p for interactiong proxy marker for the number of smoking years. There

Pfor trend - 0.011

(95%Cl)
|

[
|

Hazard Ratio
|
-
@

1 l

1 H 1
1 »Quarters 3w 4

= 0.58) or by sex (p for interaction = 0.24). was some indication that increasing duration of study
follow up was associated with a greater risk of colorectal
Body anthropometry and colorectal cancer cancer such that for every five years of follow up the risk

In analyses adjusted for age and gender, there wasagsociated with smoking increased by 12%: (95% ClI -
significant dose-response relationship between height arghs —29%: p = 0.11). In a further subgroup analysis among
mortality from colorectal cancer (p for trend = 0.011;316663 individuals (515 deaths) there was no evidence
Figure 2), such that a 5 cm greater height was associatesl suggest an association between alcohol consumption
with an approximate 10% (95% CI 3 - 18%). Thisand fatal colorectal cancer (Figure 1).
relationship was slightly strengthened after adjusting for
smoking and diabetes (Table 3). Overall, individuals inDjabetes, blood glucose and colorectal cancer
the highest quarter for height had about 50% greater risk A diagnosis of diabetes at study baseline was
of mortality from colorectal cancer compared with thoseassociated with a non-significant 31% (95%Cl: -4%-80%)
in the lowest quarter. The relationship was also observegyeater risk of fatal colorectal cancer compared with
and of a similar magnitude, in cohorts from both Asia angndividuals without diabetes that was slightly weakened
ANZ and in both sexes (both p-values for interaction >0.7)py adjustment for potential confounders (Figure 1). The
After adjustment for current weight, however, the positivemagnitude of the association was similar in both regions
relationship between height and fatal colorectal cancesind in both sexes (both p-values for interaction > 0.1).
was attenuated and the dose-response relationship WAfong a smaller subgroup of individuals (n=193618) with
significantly weakened, such that the excess riskinformation on blood glucose, there was no evidence of a
comparing individuals in the top to the bottom quarterdose-response association (Table 3).
was reduced to 30% (p for trend = 0.12; Figure 2).

There was some evidence of a continuous dos&shysical activity, alcohol consumption and colorectal
response relationship between BMI and mortality fromcancer
colorectal cancer: in a multiple adjusted analysis, Based on a subsample of 94500 individuals (310
individuals in the highest quarter of BMI had an deaths) there was some evidence to suggest a protective
approximate 25% greater risk compared with those in theffect of physical activity on the risk of fatal colorectal
lowest quarter (Table 3; p for trend = 0.06). Overall, forcancer. In fully adjusted analyses, among those individuals
every 2 kg/miincrement in BMI (equivalent to about 5 who reported participating in some form of physical
kg extra weight) the risk of mortality from colorectal activity at the study baseline, the risk of colorectal cancer
cancer rose by 6% (95% CI: 0 — 11%). There was N@vas 23% (95% Cl: 2% - 40%) lower as compared with
evidence to suggest that the association differed betweeRose individuals who did not report doing any form of
regions or by sex (both p-values for interaction >0.7)physical activity (p=0.03; Figure 1). The relationship was
Among the subgroup of 27,572 individuals (92 eventskimilar between regions (p = 0.97) and in both sexes (p =
with information on waist circumference, there was nog.07).
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Discussion (Larsson et al., 2005). The same meta-analysis reported
that diabetes conferred a slightly higher, 30%, increased
Findings from the current study, with individual risk of fatal or non-fatal colorectal cancer.
participant data on nearly 540,000 individuals, lend Despite the inherent difficulties involved in accurately
support for a modest role of potentially modifiable riskmeasuring physical activity in epidemiological studies,
factors in the aetiology of fatal colorectal cancer inan inverse association between physical activity with
ethnically diverse populations of the Asia-Pacific region.colorectal cancer, particularly colon cancer, has been
In particular, being overweight, having diabetes and a loveonsistently reported (Colditz et al., 1997). Arecent review
level of physical activity were each compatible with anof the epidemiological evidence reported that the average
increased risk of dying from the malignancy. Thereduction in risk across studies was 40-50% among the
magnitude of each of these associations was largely imost physically active group compared with the least
agreement with findings from previous studies that werective, which was independent of diet, BMI and other
conducted predominantly within Caucasian populationspotential confounders (Friedenreich, 2001). Furthermore,
A previous meta-analysis of 20 observational studies: consistent dose-response relation has been demonstrated
reported relative risks for incident colorectal cancer ofwith those exhibiting the highest level of activity being at
1.6 and 1.3 in men and women, respectively, within thesignificantly lower risk of developing colon cancer
highest category of BMI compared with those in the lowestompared with the least active group (Colditz et al., 1997).
category, respectively (Bianchini et al., 2002). Data fromOur data also support a protective role of physical activity
the current study, indicating an approximate 25% greategainst fatal colorectal cancer in populations of the Asia
risk of fatal colorectal cancer among individuals within Pacific region. However, given the variety of methods
the highest, compared to the lowest, 25% of BMI valuesised to measure physical activity across studies in APCSC,
are compatible with this estimate, although there was nwhich necessitated the categorisation of physical activity
evidence to suggest a stronger association in meinto a single variable with binary outcomes, it would be
compared with women. In practical terms, a 2 unitinappropriate to draw any more inference regarding the
increment in BMI (which is equivalent to an approximatestrength of the association from these data.
10 kg increase in weight) would be associated with about Itis a matter of ongoing debate as to whether cigarette
a 5% greater risk of dying from the disease. Howeversmoking is a risk factor for colorectal cancer. Although
given that we were unable to adjust for the effects ofnany studies (Giovannucci et al., 2001; Chao et al., 2000;
various dietary constituents such as fruit, vegetable, fibr&urgeon General’s Report, 2004) published over the past
and meat that are all potential risk factors for the diseasepuple of decades have found a statistically significant
it is possible that the association between BMI and fatahcreased risk for colorectal cancer among smokers, the
colorectal disease is partly, or wholly, due to confoundingstrength of the association was relatively weak, ranging
A dose-response association between stature and fafabm between 1.2 and 1.6. However, as most of these
colorectal cancer was observed such that individualstudies were unable to control for physical activity or diet,
within the top 25% of the height distribution had a 50%it is difficult to determine whether the observed
significantly greater risk of dying from the neoplasmrelationship between smoking and colorectal cancer is
compared with those in the lowest 25%. However, theausal or due to confounding. Some commentators have
magnitude of the association was significantly attenuateduggested that the lack of an association between smoking
after adjustment for current weight and became morand colorectal cancer observed by some studies, is due to
similar to that obtained by a meta-analysis of more thaan extraordinary long induction period of more than 30
5000 events, which reported a 30% greater risk of incidentears. Data from the current study provide some support
colorectal cancer among individuals in the top comparetb this latter theory. Overall, smoking was positively
to the bottom 20% for height (Howe et al., 1997). Asassociated with fatal colorectal cancer, particularly in
discussed in a recent review article by Gunnell andohorts from Australia and New Zealand that are at a much
colleagues (Gunnell et al., 2001), a causal relationshifater stage of the smoking epidemic compared with many
between height and colorectal cancer (and several othepuntries in Asia. Moreover, there was also a positive
site-specific cancers including breast and prostate) igend towards increased duration of follow up (as a proxy
improbable, rather, height may serve as a biomarker fdior duration of smoking) with colorectal risk. However,
some currently unknown genetic, or environmental riskhe lack of a clear dose-response relationship between the
factors, such as post-natal nutrition or infection, that ar@aumber of cigarettes smoked with colorectal risk, in
related both to skeletal growth and mutanogenesis:onjunction with no significant reduction in risk among
Understanding such mechanisms that link height witrex-smokers, and the inability to adjust for known
cancer risk could provide opportunities for novel confounders of the relationship, reflects the current state
therapeutic intervention. of uncertainty regarding the relationship between smoking
Data from the current study suggested that individualsind colorectal cancer.
with diabetes have a 26% greater risk of dying from In addition to the lack of information on duration,
colorectal cancer compared with individuals withoutfrequency and type of physical activity and alcohol
diabetes. Although this was not significant in this studyconsumed, all of which would have diluted the strength
the estimate here agrees exactly with the findings of af any associations, there are several other limitations that
meta-analysis of 15 studies which reported a relative riskarrant discussion. The analyses were based on self-
of 1.26 (95% CI 1.05 — 1.50) for the same associatiomeported cigarette and alcohol consumption, which may
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have introduced bias. In addition, measurement error mgg efer ences

have been present especially for waist circumference,

which is more difficult to reliably measure than eitherBianchini F, Kaaks R, Vainio H (2002). Overweight, obesity,
weight or height. Finally, the individual studies used and cancer risk.ancet Oncol, 3, 565-74.

different methods to verify mortality from colorectal Chao A, Thun MJ, Jacobs EJ, et al (2000). Cigarette smoking
cancer, whilst the methods used will also have varied over and colorectal cancer mortality in the cancer prevention study

time; consequently, the lack of standardization could havg |<|:II'.t ngtlccance”r‘gé(‘? ésss'gi'l_ 1997, Physical activit
had some unpredictable effect on the results. olditz GA, Cannuscio CC, Frazier AL ( ) Physical activity

and reduced risk of colon cancer: implications for prevention.
. Cancer Causes Control, 8, 649-67.
Appendix Easton DF, Peto J, Babiker AG (1991). Floating absolute risk:
an alternative to relative risk in survival and case-control
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