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Incidence of Colon Cancer Related to Cigarette Smoking and Alcohol Consumption in Adults with
Metabolic Syndrome: Prospective Cohort Study

Jo, Ahra' - Oh, Heeyoung’

"Department of Nursing, Songho University, Hoengseong
“College of Nursing, Eulji University, Daejeon, Korea

Purpose: The purpose of this study was to identify the impact of cigarette smoking and alcohol consumption on the incidence of colon cancer in
adults with metabolic syndrome, Methods: This study employed a longitudinal study design and utilized secondary data drawn from the Korean
Genome and Epidemiology Study (KoGES). The data of a sample of 2,327 adults with metabolic syndrome tracked every two years from 2001 to
2014 were used in this study. Statistical data analyses of the frequency, number of cases per 100,000 person-years, log-rank test, Kaplan-Meier
curve, and Cox’s proportional hazards regression were performed using IBM SPSS statistics version 24. Results: During the observation period,
the number of colon cancer cases was 46, and the total person-years were 252,444, The incidence of colon cancer was higher in current, over
10 pack-year smokers when compared to non-smokers (hazard ratio=3.38, 95% confidence interval=1.09~8.42). Conclusion: Excessive and long-
term smoking should be avoided to prevent colon cancer, especially in adults with metabolic syndrome, since it might exacerbate the risk factors
of colon cancer. Particularly, health professionals need to provide individualized smoking cessation interventions to those at high risk of colon
cancer.
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KoGES-population-based studies
(KoGES-ansan and ansung study N=10,030)
Reasons for exclusion:
n=2,490 excluded P> '1A)t tC)‘,?gsr;erlIer;tee :(nCCIJLIi?negdamnldS ler::%r?;tioonnsumptlon (n=165)
2) Demographic factors (n=215)
3) Biometric factors (n=2,110)

Included in this study (n=7,540)
Never participated in -follow-up (n=927)

Reason for exclusion

n=927 excluded

Included in this study (n=6,613)
Diagnosed colorectallcancer before based survey (n=14)

Reason for exclusion

»

n=14 excluded

Included in this study (n=6,599)

Reason for exclusion
Non metabolic syndrome (n=4,272)
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(n=2,327)

n=4,272 excluded
Included in this study (metabolic syndrome)

KoGES=Korean Genome and Epidemiology Study
ject.

Figure 1. Selection process of subject
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B Y 87 et oie A 2130 02l 4
<Variables investigated>
Metabolic syndrome
Gender
Age
Living with spouse
Education level
Family income level
Subjective health status
Body mass index
Cigarette smoking
Alcohol consumption
Bastleline Follow-up period
(n=2,327) [ |
| | | | | | | |
| | | | | | | |
2001 2002 2003 2005 2007 2009 2011 2013 2014
Colon cancer 3 4 4 7 13 15 0 0
incidence (n)
Loss to follow-up (n) 162 122 119 215 1,232 279 46
Figure 2. Follow-up period
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Table 1. Characteristics of the Study Subjects at Baseline Classified (V=2,327)
Colon cancer
Characteristics n (%)
n Person-years Incidence’
Total 46 252,444 18.22
Gender
Men 988 (42.5) 26 106,188 24.48
Women 1,339 (57.5) 20 146,256 13.67
Age (yr)
40~49 959 (41.2) 23 106,632 2157
50~59 681 (29.3) 14 76,512 18.30
60~69 687 (29.5) 9 69,300 12.99
Living with spouse
Yes 2,083 (89.5) 42 227,256 18.48
No 244 (10.5) 4 25,188 15.88
Education level
<Middle school 1,404 (60.4) 22 149,208 14.74
High school 643 (27.6) 15 73,152 20.51
>College 280(12.0) 9 30,084 29.92
Family income level
Low 1,365 (58.7) 17 145,284 11.70
Middle 897 (38.5) 24 100,524 23.87
High 65 (2.8) 5 6,636 75.35
Subjective health status
Good 874 (37.6) 13 73,896 17.59
Fair 795 (34.1) 16 86,220 18.56
Poor 658 (28.3) 17 92,328 18.41
Body mass index (kg/m?)
<Normal (<23) 248 (10.7) 5 27,264 18.34
>0verweight (>23) 2,079 (89.3) 41 225,180 18.21
Cigarette smoking
Never smoker 1,465 (63.0) 21 161,376 13.01
Former smoker 340 (14.6) 3 36,984 8.11
Current smoker (<10 pack-year") 64 (2.7) 1 6,468 15.46
Current smoker (>10 pack-year™) 458 (19.7) 21 47,616 4410
Alcohol consumption
Never drinker 1,178 (50.6) 18 128,856 13.97
Former drinker 148 (6.4) 3 15,108 19.86
Moderate drinker’ 700 (30.1) 11 77,256 14.24
Heavy drinker" 301 (12.9) 14 31,224 44 84

"Cases per 100,000 person-years. 'Pack-year were calculated as number of cigarettes smoked per day, divided by 20 and multiplied by the number
of years of smoking. ‘Less than twice a week and seven glasses for men or five glasses for women. "More than twice a week and seven glasses for

men or five glasses for women.

& HL’%‘Oﬂ ojgt J}io] YT AZE frAlskaL lof vl 91 7H
=1 ARY B4 FA ARYPN FA AJH
(p=165)9} & "J‘Eﬂ(p 3409 fYgtEe SARCRE felokA|
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Never smoker 1,465 1,375 1,283 1,200 1,123 988 197
Former smoker 340 319 290 275 260 224 34

Current (<10 PY) 64 58 51 50 44 38 3
Current (210 PY) | 458 420 382 355 327 276 45

Baseline 1st 2nd 3rd 4th 5th 6th

Number of incidence

Never smoker 0 2111002444 20 0 0
Former smoker 0 000000111000 0O
Current (<10 PY) 0 00000000010 O0 OO
Current (210 PY) 0 1112113124 4000
Time (year) Baseline 1 2 3 4 5 6 7 8 9 10 11 12 13 14
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B. Alcohol consumption

p for log-rank test=.002

g 0.107 -+~ Never drinker

< -~ Former drinker

S 08 Current drinker (moderate)
5 —IT Current drinker (excessive)
8

G 0.06
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£

()
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3 0.00 A

10 111213 14
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©

T T
0123
Time (year)
Number at risk
Neverdrin_ker 1,178 1,114 1,026 961 891 776 159
Former drinker 148 132 122 1M 104 86 12

Current (moderate) | 700 648 607 576 544 481 82
Current (excessive) | 301 278 251 232 215 183 26

Baseline 1st 2nd 3rd 4th 5th 6th

Number of incidence

Never drinker 0 1100003335 20 0 0
Former drinker 0 2000000010 00 0 O
Current (moderate) 0 0021110032 1000
Current (excessive) 0 0102003302 300 0
Time (year) Baselne 1 2 3 4 56 7 8 9 10 11 12 13 14

PY=Person-years.

Figure 3. Cumulative incidence rate of colon cancer according to cigarette smoking and alcohol consumption in adults
with metabolic syndrome.
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Table 2. Hazard Ratios (HRs) of Colon Cancer Incidence according to Demographic Factors, Cigarette Smoking and Alcohol Consumption in

Adults with Metabolic Syndrome (N=2,327)
Univariate Multivariate’
Characteristics
HR (95% CI) 1o HR (95% CI) o
Total
Gender
Men 1.79 (1.00~3.21) .050 1.39 (0.45~4.28) 563
Women 1.00 1.00
Age (yr)
40~49 1.60 (0.74~3.45) 234 1.32 (0.65~2.68) 451
50~59 1.37 (0.59~3.16) 466 1.24 (0.50~3.12) 634
60~69 1.00 1.00
Living with spouse
Yes 1.12 (0.40~3.14) 823 1.26 (0.41~3.84) .684
No 1.00 1.00
Education level
<Middle school 1.00 1.00
High school 1.36 (0.71~2.63) 355 0.82 (0.35~1.92) .654
>College 2.02(0.93~4.39) .075 1.10(0.43~2.80) 849
Family income level
Low 1.00 1.00
Middle 2.01(1.08~3.74) 027 1.95 (0.85~4.50) 17
High 6.50 (2.40~17.62) <.001 4.88 (2.03~11.72) <.001
Subjective health status
Good 1.00 1.00
Fair 1.07 (0.52~2.20) 862 1.27 (0.60~2.66) 533
Poor 1.07 (0.51~2.22) 853 1.28 (0.60~2.70) 521
Body mass index (kg/m2)
<Normal (£23) 1.00 1.00
>Overweight (>23) 0.99 (0.39~2.52) 990 0.87 (0.34~2.26) 777
Cigarette smoking
Never smoker 1.00 1.00
Former smoker 0.62 (0.19~2.09) 443 0.51(0.11~2.31) 381
Current smoker (<10 pack-year™) 1.21(0.16~8.97) .854 1.28 (0.16~10.25) 817
Current smoker (>10 pack-year") 3.44 (1.88~6.30) <.001 3.38(1.09~8.42) 034
Alcohol consumption
Never drinker 1.00 1.00
Former drinker 1.44 (0.42~4.88) .560 1.27 (0.35~4.56) 718
Moderate drinker' 1.00(0.47~2.12) 993 0.83 (0.36~1.94) 666
Heavy drinker" 3.24(1.61~6.51) .001 1.97 (0.77~4.99) 153
Cigarette smoking-Alcohol consumption
Never smoker-never drinker 1.00 1.00
Former smoker-former drinker - - - -
Former smoker-moderate drinker’ O 46 (0.06~3.37) 442 41 (0.05~3.38) 406
Former smoker-heavy drinker' 41 (0.33~5.98) 639 1(0.22~5.50) 898
Current smoker-former drinker 74 (0.24~12.84) .588 1 75 (0.21~14.59) 607
Current smoker-moderate drinker’ 2 15 (0.93~4.98) 076 2.15(0.75~6.21) 157
Current smoker-heavy drinker' 5.05(2.47~10.31) <.001 450 (1.67~12.11) .003

HR=hazard ratio; Cl=confidence interval.

"Adjusted for gender, age, living with spouse, educational level, income level, subjective health status, body mass index, cigarette smoking, alcohol
consumption. ""Pack-year were calculated as number of cigarettes smoked per day, divided by 20 and multiplied by the number of years of smoking.
‘Less than twice a week and seven glasses for men or five glasses for women. "More than twice a week and seven glasses for men or five glasses for

women.
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