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Table 1. National cancer prevention recommendations and defined variables

Ten codes of conduct for cancer

prevention Defined variables

Smoking

e Do not smoke and avoid smoke-filled
1.Non-smoke

environments 2 Smoke
e Consume sufficient amounts of fruits Daily vegetables and fruits intake
and vegetables and balance your diet 1.< 400g
with a wide range of healthy foods 2.2400g
* Limit your salt intake from all Daily salt intake
sources, and avoid burnt or charred 1.< 2000mg
foods 2.22000mg
* Limit your consumption of alcoholic Alcohol drinking
beverages to one or two drinks per 1.Not at all
day 2.Some or more

Physical activity

1.Not recommended

2.At least 30 minutes of regular,
moderate-intensity physical activity on
more than 5 days of the

* Engage in at least 30 minutes of
regular, moderate-intensity physical
activity on most days of the week

week(recommended)
Body mass index
* Maintain your body weight within a 1.Underweight (-18.5)
healthy range 2 Normal weight (18.5-25)

3.0verweight (25-)
* Ensure vaccination against hepatitis B Influenza vaccination<l year

virus following the HBV vaccination 1.No
schedule 2.Yes
* Engage in safe sexual-behavior to Not included

avoid sexually transmitted diseases

* Follow all healthy and safety
instructions at work places aimed at
prevention exposure to known
cancer-causing agents

Not included

¢ Undergo routine check-ups following Cla Illggr screening practice

the cancer screening programs
g prog 2.Yes

Source: National Cancer Center. Cancer facts & figures 2014 in the Republic of Korea
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Table 2. Characteristics of subjects

Non Non <Syears >5Syears p-value
-cancer -cancer cancer cancer
non- chronic survivors  survivors
chronic disease (n=211) (n=493)
disease controls
controls (n=14,841)
(n=22,493)
Gender
Female 12,295 8,810 129 337 (67.1) <.0001
(48.1) (53.8) (62.1)
Male 10,198 6,031 82 156 (32.9)
(51.9) (46.2) (37.9)
Age
-29 4,603 686 4 7 <.0001
(28.4) (8.7) 4.3) (3.0)
30-39 6,148 1,180 17 9
(27.2) (10.6) (10.5) (2.0)
40-49 5,109 1,866 39 47
(24.1) (17.4) (23.9) (14.3)
50-59 3,227 3,261 44 109 (26.5)
(12.4) (24.9) (20.8)
60- 3,406 7,848 107 321 (54.3)
(8.0) (38.3) (40.9)
Marriage <.0001
Married 15,423 10,820 172 371 (78.3)
(72.2) (74.9) (79.3)
Others 4,989 3,688 37 115 (21.7)
(27.8) (25.1) (20.7)
Education <.0001
Less than high school 4,594 8,476 107 318 (58.8)
(18.3) (49.0) (44.3)
High school 8,014 3,764 60 108 (24.5)
(45.2) (30.3) (34.6)
College and above 6,989 2,565 44 67
(36.5) (20.7) (21.1) (16.7)
Monthly income (KRW) <.0001
-999 2,511 4,168 48 159 (28.4)
(8.7) (21.9) (15.9)
1,000-1,999 3,671 2,857 32 99
(17.0) (19.4) (16.3) (21.3)
2,000-3,999 8,230 3,965 63 117 (25.2)
(39.2) (31.0) (32.0)
4,000- 7,551 3,551 65 109 (25.1)
(35.0) (27.7) (35.8)

Data are described as N (weighted %)



Table 2. Characteristics of subjects (continued)

Non Non <Syears >5years p-value
-cancer -cancer cancer cancer
non- chronic survivors  survivors
chronic disease (n=211) (n=493)
disease controls
controls (n=14,841)
(n=22,493)
Working <.0001
Economically inactive 6,925 7,232 129 295
(33.4) (43.6) (63.3) (58.0)
Economically active 12,622 7,543 81 198
(66.6) (56.4) (36.7) (42.0)
Insurance <.0001
National health insurance 21,438 13,997 198 457
(98.0) (95.8) (95.4) (95.1)
Medical aid 454 718 11 30
(2.0) 4.2) (4.6) 4.9)
Private insurance <.0001
No 4,853 6,450 89 283
(20.1) (37.5) (38.5) (54.0)
Yes 16,746 8,159 121 203
(79.9) (62.5) (61.5) (46.0)
Self-reported health status <.0001
Very good 1,162 413 9 12
(6.0) (2.8) 2.7 (2.0)
Good 7,575 3,608 51 114
(38.4) (24.3) (20.9) (25.1)
Normal 8,486 5,865 84 168
(44.4) (42.5) (40.8) (33.9)
Poor 2,187 3,937 52 139
(10.4) (24.9) (28.9) (27.8)
Very poor 192 1,014 15 60
(0.8) (5.6) (6.7) (11.2)
Year 0.0574
2007 2,036 1,260 20 29
(8.9) (8.7) (10.1) 5.7)
2008 4,187 2,897 36 79
(17.4) (18.6) (14.7) (15.8)
2009 4,749 3,032 33 106
(18.0) (17.8) (10.6) (20.1)
2010 3,998 2,607 42 91
(17.8) (18.7) (18.3) (19.4)
2011 3,794 2,626 44 94
(18.6) (18.4) (25.3) (19.9)
2012 3,729 2,419 36 94
(19.3) (17.9) (21.0) (19.1)
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Table 3. Health behaviors among cancer survivors and two control groups

Non Non <Syears >Syears p-value
-cancer -cancer cancer cancer
non- chronic survivors survivors
chronic disease (n=211) (n=493)
disease controls
controls (n=14,841)
(n=22,493)
Smoking <0001
Non-smoking 11,381 8,860 128 329
(52.9) (55.2) (66.1) (69.0)
Former smoking 3,286 3,362 61 107
(17.4) (23.0) (23.8) (20.1)
Current smoking 4,849 2,550 21 54
(29.7) (21.9) (10.1) (10.9)
Alcohol drinking <0001
Not at all 4,179 5,635 97 248
(17.3) (32.5) (39.2) (48.9)
Some or more 18,265 9,168 114 245
(82.7) (67.5) (60.8) (51.1)
Physical activity 0.2450
Not Recommended 17,397 13,089 195 428
(89.2) (89.4) (93.0) (86.4)
Recommended 2,186 1,686 15 62
(10.8) (10.6) (7.0) (13.6)
. 2)
Body mass index (kg/m <0001
-18.5 1,156 437 7 35
(5.9) 3.0 2.1 (7.4)
18.5-25 13,345 8,558 139 311
(66.3) (58.0) (64.0) (61.0)
25- 5,226 5,683 64 145
(27.8) (39.0) (33.8) (31.6)
Sodium intake <0001
<2,000mg 2,352 2,301 25 95
(10.3) (14.8) (11.9) (21.1)
>2,000mg 17,138 11,102 170 360
(89.7) (85.2) (88.1) (78.9)

Data are described as N (weighted %)



Table 3. Health behaviors among cancer patients, cancer survivors, and two control

groups (continued)

Non Non <Syears >Syears p-value
-cancer -cancer cancer cancer
non- chronic survivors survivors
chronic discase (n=211) (n=493)
disease controls
controls (n=14,841)
(n=22,493)
Vegetable and fruits intake 0.0832
<400g 12,335 7,922 96 240
(48.1) (47.6) (37.5) (44.2)
>400g 10,158 6,919 115 253
(51.9) (52.4) (62.5) (55.8)
Influenza vaccination <0001
No 14,447 7,221 96 195
(77.7) (57.5) (51.7) (47.2)
Yes 5,146 7,607 115 298
(22.3) (42.5) (48.3) (52.8)
General screening <0001
No 9,517 5,519 75 177
(52.7) (39.4) (38.0) (37.1)
Yes 9,677 9,257 136 316
(47.3) (60.6) (62.0) (62.9)
Cancer screening <0001
Not Recommended 21,052 13,337 162 416
(92.8) (88.8) (77.9) (84.4)
Recommended 1,441 1,504 49 77
(7.2) (11.2) (22.1) (15.6)

Data are described as N (weighted %)
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Table 4. Factors related to health behaviors

Chronic conditions

Non Non <Syears >5years cancer
-cancer non- -cancer chronic cancer survivors Survivors
chronic disease controls (n=211) (n=493)
disease (n=14,841)
controls
(n=22,493)
Smoking 1.00 0.81* (0.73,0.90)  0.47 (0.21,1.05)  0.72 (0.48,1.08)
Alcohol % %
drinking 1.00 0.91* (0.84,0.99)  0.72 (0.49,1.06)  0.68* (0.52,0.88)
Physical 1.00 1.03 (0.93,1.15)  0.91 (0.43,1.89)  1.36 (0.93,1.98)
activity
BMI
BMI<I8.5 1.00 0.68% (0.56,0.83)  0.48 (0.21,1.08) 131 (0.76,2.26)
BMI=25 1.00 1.60% (1.48,1.74) 124 (0.81,1.90) 121 (0.92,1.59)
Sodium intak
odium tntake 1.00 1.07 (0.96,1.19) 126 (0.672.34)  0.89 (0.64,1.23)
Vegetable and "
fructs intake 1.00 1.03 (0.96,1.11)  1.36 (0.94,1.97) 1.46* (1.12,1.89)
Influenza 1.00 1.21% (1.11,1.31) 146 (1.00,2.15)  1.35* (1.02,1.77)
vaccination
General 1.00 1.33*% (1.23,1.43)  1.02 (0.69,1.52)  1.28 (0.96,1.70)
screening
Cancer 1.00 1.50% (1.32,1.70)  4.60* (2.67,7.94) 3.23* (2.17,4.81)
screening

- Adjusted for gender, age, marriage, education, monthly income, working status,
insurance, self-reported health status, year, smoking, alcohol, physical activity,
BMI, sodium intake, vegetable or fruit intake, influenza vaccination, general
health screening and cancer screening
- BMI variable is analyzed by multinomial logistic regression. The reference is

18.5<BMI<25.
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Table 5. Summary of performing multiple health behaviors

Non Non <Syears >5years p-value
-cancer non-  -cancer cancer cancer

chronic chronic survivors survivors

disease disease (n=211) (n=493)

controls controls

(n=22,493)  (n=14,841)

<4 Health behaviors 9,088 5,090 64 111 <0001
performed (62.9) (46.3) (38.7) (29.3) ’
>4 Health behaviors 7,099 8,093 130 339
performed (37.1) (53.7) (61.3) (70.7)
1.14%* 1.42 1.36*
OR (95% CI) 1.00 (1.06,1.23)  (0.97,2.07) (1.37,2.45)

Adjusted for gender, age, marriage, education, monthly income, working status,
insurance, private insurance, self-reported health status and year
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Appendix table 1. Cancer type of cancer patients and cancer survivors

=
T

=
=

Cancer type Cancer patients Cancer survivors Total
Stomach 43 (14.8) 115 (21.8) 158
Cervix 25 (12.1) 101 (21.4) 126
Breast 13 ( 6.0) 73 (14.8) 86
Colorectal 27 (13.5) 42 ( 9.0) 69
Lung 7 (2.5) 8 (09 15
Liver 6 (4.5) 4 (1D 10
Others 90 (46.6) 150 (30.9) 240

Total 211 493 704
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Appendix table 2. Factors associated with smoking behavior in participants

Smoking
OR (95% CI) p-value

Chronic conditions

Non-cancer non-chronic disease controls 1.00

Non-cancer chronic disease controls 0.81 (0.73-0.90) <.0001

<Syears cancer survivors 0.47 (0.21-1.05) 0.065

>Syears cancer survivors 0.72 (0.48-1.08) 0.114
Gender

Female 1.00

Male 13.83 (12.41-15.43) <.0001
Age

-29 1.00

30-39 1.49 (1.25-1.79) <.0001
40-49 1.18 (0.96-1.46) 0.111
50-59 0.85 (0.69-1.06) 0.158
60- 0.55 (0.44-0.70) <.0001
Marriage

Married 1.00

Others 1.33 (1.16-1.52) <.0001
Education

Less than high school 1.00

High school 0.85 (0.75-0.97) 0.015

College and above 0.64 (0.55-0.74) <.0001
Monthly income (KRW)

-999 1.00

1,000-1,999 0.82 (0.70-0.97) 0.019

2,000-3,999 0.77 (0.66-0.90) 0.001

4,000- 0.65 (0.55-0.77) <.0001
Working

Economically inactive 1.00

Economically active 1.35 (1.20-1.51) <.0001
Insurance

National health insurance 1.00

Medical aid 1.65 (1.25-2.19) 0.000
Private insurance

No 1.00

Yes 0.95 (0.84-1.07) 0.376
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Appendix table 2. Factors associated with smoking behavior in participants(continued)

Smoking
OR (95% CI) p-value

Self-reported health status

Very good 1.00

Good 1.31 (1.05-1.63) 0.015

Normal 1.79 (1.44-2.23) <.0001

Poor 2.13 (1.68-2.71) <.0001

Very poor 1.99 (1.39-2.87) 0.000
Year

2007 1.00

2008 1.14 (0.94-1.37) 0.186

2009 1.16 (0.97-1.40) 0.105

2010 1.15 (0.95-1.40) 0.146

2011 1.29 (1.06-1.57) 0.012

2012 0.99 (0.84-1.17) 0.890
Alcohol drinking

Not at all 1.00

Some or more 2.25 (1.99-2.54) <.0001
Physical activity

Not Recommended 1.00

Recommended 1.00 (0.87-1.14) 0.973
Body mass index

18.5-25(normal) 1.00

<18.5 1.42 (1.11-1.82) 0.006

>25 1.00 (0.91-1.09) 0.968
Sodium intake

<2,000 1.00

>2,000 0.86 (0.74-1.01) 0.072
Vegetable and fruits intake

<400 1.00

>400 0.72 (0.66-0.79) <.0001
Influenza vaccination

No 1.00

Yes 0.76 (0.68-0.85) <.0001
General screening

No 1.00

Yes 0.79 (0.72-0.87) <.0001
Cancer screening

Not Recommended 1.00

Recommended 0.82 (0.71-0.94) 0.004
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Appendix table 3. Factors associated with alcohol drinking in participants

Alcohol drinking

OR (95% CI) p-value

Chronic conditions

Non-cancer non-chronic disease controls 1.00

Non-cancer chronic disease controls 0.91 (0.84-0.99) 0.030

<Syears cancer survivors 0.72 (0.49-1.06) 0.098

>Syears cancer survivors 0.68 (0.52-0.88) 0.004
Gender

Female 1.00

Male 2.30 (2.09-2.55) <.0001
Age

-29 1.00

30-39 0.70 (0.59-0.84) 0.000

40-49 0.49 (0.41-0.60) <.0001

50-59 0.32 (0.27-0.39) <.0001

60- 0.21 (0.17-0.26) <.0001
Marriage

Married 1.00

Others 1.08 (0.97-1.19) 0.160
Education

Less than high school 1.00

High school 1.06 (0.96-1.18) 0.258

College and above 0.77 (0.68-0.87) <.0001
Monthly income (KRW)

-999 1.00

1,000-1,999 1.04 (0.92-1.18) 0.513
2,000-3,999 1.17 (1.04-1.32) 0.012
4,000- 1.45 (1.28-1.65) <.0001
Working

Economically inactive 1.00

Economically active 1.44 (1.33-1.55) <.0001
Insurance

National health insurance 1.00

Medical aid 0.80 (0.66-0.97) 0.025
Private insurance

No 1.00

Yes 1.36 (1.24-1.48) <.0001
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Appendix table 3. Factors associated with alcohol drinking in participants(continued)

Alcohol drinking

OR (95% CI) p-value

Self-reported health status

Very good 1.00

Good 1.14 (0.95-1.37) 0.168

Normal 1.19 (0.98-1.43) 0.074

Poor 0.96 (0.79-1.17) 0.678

Very poor 0.80 (0.62-1.02) 0.075
Year

2007 1.00

2008 1.06 (0.92-1.23) 0.396

2009 0.98 (0.85-1.13) 0.771

2010 1.07 (0.93-1.23) 0.377

2011 0.99 (0.85-1.15) 0.867

2012 0.91 (0.79-1.03) 0.133
Smoking

Non-smoking 1.00

Current smoking 2.19 (1.94-2.47) <.0001
Physical activity

Not Recommended 1.00

Recommended 1.04 (0.93-1.16) 0.550
Body mass index

18.5-25(normal) 1.00

<18.5 0.81 (0.68-0.97) 0.024

>25 1.02 (0.95-1.11) 0.556
Sodium intake

<2,000 1.00

>2,000 1.23 (1.12-1.36) <.0001
Vegetable and fruits intake

<400 1.00

>400 0.91 (0.84-0.98) 0.010
Influenza vaccination

No 1.00

Yes 0.96 (0.88-1.04) 0.309
General screening

No 1.00

Yes 1.23 (1.13-1.34) <.0001
Cancer screening

Not Recommended 1.00

Recommended 1.21 (1.03-1.43) 0.025
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Appendix table 4. Factors associated with underweight in participants

Physical activity

OR (95% CI) p-value

Chronic conditions
Non-cancer non-chronic disease controls

1.00

Non-cancer chronic disease controls 1.03 (0.93-1.15) 0.590

<Syears cancer survivors 0.91 (0.43-1.89) 0.794

>Syears cancer survivors 1.36 (0.93-1.98) 0.117
Gender

Female 1.00

Male 0.99 (0.88-1.11) 0.852
Age

-29 1.00

30-39 0.80 (0.65-0.98) 0.028
40-49 0.80 (0.65-0.98) 0.031
50-59 0.86 (0.69-1.06) 0.156
60- 0.72 (0.57-0.91) 0.005
Marriage

Married 1.00

Others 0.87 (0.75-1.00) 0.051
Education

Less than high school 1.00

High school 0.89 (0.78-1.01) 0.074

College and above 0.65 (0.56-0.76) <.0001
Monthly income (KRW)

-999 1.00

1,000-1,999 1.10 (0.92-1.30) 0.301
2,000-3,999 1.03 (0.87-1.23) 0.729
4,000- 1.11 (0.93-1.34) 0.251
Working

Economically inactive 1.00

Economically active 1.57 (1.40-1.77) <.0001
Insurance

National health insurance 1.00

Medical aid 0.81 (0.59-1.12) 0.203
Private insurance

No 1.00

Yes 1.04 (0.92-1.17) 0.559
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Appendix table 4. Factors associated with physical activity in participants(continued)

Physical activity

OR (95% CI) p-value

Self-reported health status

Very good 1.00

Good 0.72 (0.58-0.88) 0.001

Normal 0.43 (0.35-0.53) <.0001

Poor 0.66 (0.53-0.81) 0.000

Very poor 0.68 (0.51-0.91) 0.009
Year

2007 1.00

2008 1.41 (1.11-1.79) 0.005

2009 1.30 (1.02-1.65) 0.031

2010 0.99 (0.76-1.29) 0.935

2011 0.84 (0.64-1.10) 0.197

2012 0.55 (0.44-0.69) <.0001
Smoking

Non-smoking 1.00

Current smoking 1.01 (0.89-1.15) 0.881
Alcohol drinking

Not at all 1.00

Some or more 1.02 (0.91-1.14) 0.745
Body mass index

18.5-25(normal) 1.00

<18.5 0.77 (0.60-0.99) 0.038

>25 0.99 (0.89-1.10) 0.870
Sodium intake

<2,000 1.00

>2,000 0.96 (0.82-1.11) 0.545
Vegetable and fruits intake

<400 1.00

>400 1.14 (1.03-1.26) 0.012
Influenza vaccination

No 1.00

Yes 1.09 (0.98-1.22) 0.115
General screening

No 1.00

Yes 1.03 (0.92-1.15) 0.617
Cancer screening

Not Recommended 1.00

Recommended 0.99 (0.83-1.19) 0.934
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Appendix table 5. Factors associated with underweight in participants

BMI<18.5
OR (95% CI) p-value

Chronic conditions

Non-cancer non-chronic disease controls 1.00

Non-cancer chronic disease controls 0.68 (0.56-0.83) 0.000

<Syears cancer survivors 0.48 (0.21-1.08) 0.077

>Syears cancer survivors 1.31 (0.76-2.26) 0.326
Gender

Female 1.00

Male 0.53 (0.42-0.68) <.0001
Age

-29 1.00

30-39 0.53 (0.42-0.67) <.0001
40-49 0.28 (0.21-0.36) <.0001
50-59 0.22 (0.15-0.31) <.0001
60- 0.42 (0.31-0.59) <.0001
Marriage

Married 1.00

Others 1.03 (0.85-1.26) 0.747
Education

Less than high school 1.00

High school 1.11 (0.85-1.44) 0.440

College and above 1.53 (1.14-2.04) 0.005
Monthly income (KRW)

-999 1.00

1,000-1,999 1.02 (0.78-1.34) 0.892
2,000-3,999 0.92 (0.71-1.19) 0.519
4,000- 0.99 (0.75-1.30) 0.915
Working

Economically inactive 1.00

Economically active 0.91 (0.77-1.08) 0.265
Insurance

National health insurance 1.00

Medical aid 0.98 (0.63-1.55) 0.945
Private insurance

No 1.00

Yes 0.85 (0.70-1.04) 0.106
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Appendix table 5. Factors associated with underweight in participants(continued)

BMI<18.5
OR (95% CI) p-value

Self-reported health status

Very good 1.00

Good 1.07 (0.71-1.61) 0.739

Normal 1.20 (0.80-1.78) 0.379

Poor 1.74 (1.15-2.65) 0.010

Very poor 2.22 (1.26-3.91) 0.006
Year

2007 1.00

2008 1.01 (0.74-1.38) 0.958

2009 0.91 (0.67-1.23) 0.527

2010 0.85 (0.62-1.17) 0.310

2011 0.93 (0.66-1.31) 0.694

2012 0.99 (0.72-1.35) 0.946
Smoking

Non-smoking 1.00

Current smoking 1.32 (1.04-1.70) 0.026
Alcohol drinking

Not at all 1.00

Some or more 0.85 (0.70-1.03) 0.098
Physical activity

Not Recommended 1.00

Recommended 0.79 (0.61-1.01) 0.063
Sodium intake

<2,000 1.00

>2,000 0.83 (0.68-1.02) 0.079
Vegetable and fruits intake

<400 1.00

>400 0.87 (0.74-1.02) 0.080
Influenza vaccination

No 1.00

Yes 0.93 (0.78-1.11) 0.430
General screening

No 1.00

Yes 1.00 (0.85-1.18) 0.986
Cancer screening

Not Recommended 1.00

Recommended 1.26 (0.84-1.89) 0.262
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Appendix table 6. Factors associated with overweight in participants

BMI>25
OR (95% CI) p-value

Chronic conditions

Non-cancer non-chronic disease controls 1.00

Non-cancer chronic disease controls 1.60 (1.48-1.74) <.0001

<Syears cancer survivors 1.24 (0.81-1.90) 0.318

>Syears cancer survivors 1.21 (0.92-1.59) 0.175
Gender

Female 1.00

Male 1.54 (1.41-1.67) <.0001
Age

-29 1.00

30-39 1.36 (1.18-1.57) <.0001
40-49 1.59 (1.37-1.85) <.0001

50-59 1.34 (1.15-1.56) 0.000

60- 1.25 (1.06-1.48) 0.010
Marriage

Married 1.00

Others 1.07 (0.97-1.17) 0.164
Education

Less than high school 1.00

High school 0.84 (0.76-0.93) 0.000

College and above 0.80 (0.71-0.89) <.0001
Monthly income (KRW)

-999 1.00

1,000-1,999 1.09 (0.97-1.22) 0.133

2,000-3,999 1.09 (0.97-1.22) 0.168

4,000- 0.99 (0.87-1.13) 0.866
Working

Economically inactive 1.00

Economically active 1.10 (1.02-1.19) 0.010
Insurance

National health insurance 1.00

Medical aid 0.88 (0.72-1.09) 0.235
Private insurance

No 1.00

Yes 1.13 (1.04-1.23) 0.005
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Appendix table 6. Factors associated with overweight in participants(continued)

BMI>25

OR (95% CI) p-value

Self-reported health status
Very good
Good
Normal
Poor
Very poor
Year
2007
2008
2009
2010
2011
2012
Smoking
Non-smoking
Current smoking
Alcohol drinking
Not at all
Some or more
Physical activity
Not Recommended
Recommended
Sodium intake
<2,000
>2,000
Vegetable and fruits intake
<400
>400
Influenza vaccination
No
Yes
General screening
No
Yes
Cancer screening
Not Recommended
Recommended

1.00

0.99 (0.84-1.18)
1.02 (0.86-1.21)
1.21 (1.02-1.44)
1.27 (1.01-1.60)

1.00
0.99 (0.86-1.15)
1.02 (0.88-1.17)
0.99 (0.86-1.15)
1.12 (0.96-1.31)
1.08 (0.95-1.23)

1.00
1.02 (0.93-1.12)

1.00
0.97 (0.90-1.05)

1.00
0.99 (0.90-1.10)

1.00
0.96 (0.87-1.07)

1.00
1.06 (0.99-1.14)

1.00
1.03 (0.96-1.11)

1.00
0.93 (0.87-1.00)

1.00
0.93 (0.82-1.05)

0.928
0.827
0.032
0.044

0.888
0.831
0.924
0.138
0.238

0.623

0.448

0914

0.481

0.080

0.423

0.039

0.211
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Appendix table 7. Factors associated with sodium intake in participants

Sodium intake

OR (95% CI) p-value

Chronic conditions

Non-cancer non-chronic disease controls 1.00

Non-cancer chronic disease controls 1.07 (0.96-1.19) 0.233

<Syears cancer survivors 1.26 (0.67-2.34) 0.476

>Syears cancer survivors 0.89 (0.64-1.23) 0.468
Gender

Female 1.00

Male 2.94 (2.56-3.38) <.0001
Age

-29 1.00

30-39 1.25 (1.02-1.53) 0.034
40-49 1.00 (0.80-1.23) 0.971
50-59 0.81 (0.65-1.02) 0.070
60- 0.64 (0.51-0.81) 0.000
Marriage

Married 1.00

Others 0.78 (0.70-0.87) <.0001
Education

Less than high school 1.00

High school 1.23 (1.07-1.41) 0.003

College and above 1.22 (1.03-1.44) 0.023
Monthly income (KRW)

-999 1.00

1,000-1,999 1.08 (0.94-1.24) 0.281
2,000-3,999 1.12 (0.96-1.31) 0.159
4,000- 1.10 (0.93-1.30) 0.249
Working

Economically inactive 1.00

Economically active 1.42 (1.29-1.57) <.0001
Insurance

National health insurance 1.00

Medical aid 0.71 (0.56-0.91) 0.006
Private insurance

No 1.00

Yes 1.18 (1.05-1.32) 0.005
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Appendix table 7. Factors associated with underweight in participants(continued)

Sodium intake

OR (95% CI) p-value

Self-reported health status

Very good 1.00

Good 0.90 (0.70-1.17) 0.436

Normal 0.84 (0.65-1.09) 0.186

Poor 0.74 (0.57-0.96) 0.022

Very poor 0.71 (0.53-0.95) 0.021
Year

2007 1.00

2008 1.12 (0.90-1.40) 0.306

2009 1.00 (0.81-1.24) 0.998

2010 1.10 (0.88-1.38) 0.398

2011 0.97 (0.77-1.21) 0.759

2012 0.91 (0.76-1.08) 0.264
Smoking

Non-smoking 1.00

Current smoking 0.94 (0.80-1.09) 0.400
Alcohol drinking

Not at all 1.00

Some or more 1.19 (1.07-1.32) 0.001
Physical activity

Not Recommended 1.00

Recommended 0.94 (0.81-1.09) 0.417
Body mass index

18.5-25(normal) 1.00

<18.5 0.79 (0.64-0.96) 0.020

>25 1.02 (0.92-1.13) 0.697
Vegetable and fruits intake

<400 1.00

>400 3.62 (3.25-4.05) <.0001
Influenza vaccination

No 1.00

Yes 1.00 (0.90-1.11) 0.972
General screening

No 1.00

Yes 1.07 (0.96-1.18) 0.216
Cancer screening

Not Recommended 1.00

Recommended 1.00 (0.78-1.27) 0.983
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Appendix table 8. Factors associated with Vegetable and fruits intake in participants

Vegetable and fruits intake

OR (95% CI) p-value

Chronic conditions

Non-cancer non-chronic disease controls 1.00

Non-cancer chronic disease controls 1.03 (0.96-1.11) 0.385

<Syears cancer survivors 1.36 (0.94-1.97) 0.103

>Syears cancer survivors 1.46 (1.12-1.89) 0.005
Gender

Female 1.00

Male 1.38 (1.27-1.50) <.0001
Age

-29 1.00

30-39 1.31 (1.15-1.49) <.0001
40-49 1.82 (1.58-2.10) <.0001
50-59 2.11 (1.81-2.45) <.0001
60- 1.61 (1.38-1.88) <.0001
Marriage

Married 1.00

Others 0.84 (0.77-0.92) 0.000
Education

Less than high school 1.00

High school 1.21 (1.11-1.33) <.0001

College and above 1.48 (1.33-1.64) <.0001
Monthly income (KRW)

-999 1.00

1,000-1,999 1.32 (1.18-1.48) <.0001
2,000-3,999 1.38 (1.22-1.55) <.0001
4,000- 1.53 (1.35-1.73) <.0001
Working

Economically inactive 1.00

Economically active 0.93 (0.86-0.99) 0.033
Insurance

National health insurance 1.00

Medical aid 0.85 (0.70-1.03) 0.098
Private insurance

No 1.00

Yes 1.15 (1.06-1.25) 0.002
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Appendix table 8. Factors associated with Vegetable and fruits intake in
participants(continued)

Vegetable and fruits intake

OR (95% CI) p-value

Self-reported health status

Very good 1.00

Good 1.02 (0.87-1.20) 0.783

Normal 0.91 (0.77-1.07) 0.240

Poor 0.80 (0.68-0.95) 0.012

Very poor 0.74 (0.58-0.94) 0.012
Year

2007 1.00

2008 0.87 (0.75-1.01) 0.058

2009 0.90 (0.78-1.04) 0.160

2010 1.06 (0.90-1.23) 0.495

2011 0.90 (0.77-1.05) 0.165

2012 0.84 (0.73-0.97) 0.020
Smoking

Non-smoking 1.00

Current smoking 0.73 (0.67-0.80) <.0001
Alcohol drinking

Not at all 1.00

Some or more 0.90 (0.84-0.97) 0.005
Physical activity

Not Recommended 1.00

Recommended 1.14 (1.03-1.26) 0.010
Body mass index

18.5-25(normal) 1.00

<18.5 0.87 (0.75-1.02) 0.083

>25 1.06 (0.99-1.14) 0.081
Sodium intake

<2,000 1.00

>2,000 3.60 (3.23-4.02) <.0001
Influenza vaccination

No 1.00

Yes 1.03 (0.96-1.10) 0.494
General screening

No 1.00

Yes 1.20 (1.12-1.29) <.0001
Cancer screening

Not Recommended 1.00

Recommended 0.97 (0.85-1.10) 0.605
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Appendix table 9. Factors associated with influenza vaccination in participants

Influenza vaccination

OR (95% CI) p-value

Chronic conditions

Non-cancer non-chronic disease controls 1.00

Non-cancer chronic disease controls 1.21 (1.11-1.31) <.0001

<Syears cancer survivors 1.46 (1.00-2.15) 0.051

>Syears cancer survivors 1.35 (1.02-1.77) 0.033
Gender

Female 1.00

Male 0.85 (0.78-0.93) 0.001
Age

-29 1.00

30-39 1.52 (1.29-1.79) <.0001
40-49 0.85 (0.72-1.02) 0.075
50-59 1.23 (1.03-1.48) 0.026
60- 5.50 (4.57-6.63) <.0001
Marriage

Married 1.00

Others 0.86 (0.79-0.95) 0.002
Education

Less than high school 1.00

High school 0.75 (0.68-0.83) <.0001

College and above 0.81 (0.72-0.92) 0.001
Monthly income (KRW)

-999 1.00

1,000-1,999 0.84 (0.75-0.95) 0.004
2,000-3,999 0.83 (0.73-0.94) 0.003
4,000- 0.85 (0.75-0.97) 0.018
Working

Economically inactive 1.00

Economically active 0.83 (0.77-0.90) <.0001
Insurance

National health insurance 1.00

Medical aid 1.13 (0.92-1.37) 0.241
Private insurance

No 1.00

Yes 0.99 (0.90-1.08) 0.759
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Appendix table 9. Factors associated with influenza vaccination in participants(continued)

Influenza vaccination

OR (95% CI) p-value

Self-reported health status

Very good 1.00

Good 0.91 (0.76-1.08) 0.275

Normal 0.99 (0.83-1.18) 0.904

Poor 1.07 (0.89-1.28) 0.457

Very poor 1.12 (0.88-1.42) 0.361
Year

2007 1.00

2008 1.02 (0.87-1.20) 0.830

2009 0.94 (0.81-1.10) 0.456

2010 1.05 (0.90-1.23) 0.512

2011 1.24 (1.05-1.47) 0.010

2012 1.27 (1.11-1.46) 0.000
Smoking

Non-smoking 1.00

Current smoking 0.74 (0.67-0.82) <.0001
Alcohol drinking

Not at all 1.00

Some or more 0.95 (0.87-1.03) 0.228
Physical activity

Not Recommended 1.00

Recommended 1.10 (0.98-1.22) 0.101
Body mass index

18.5-25(normal) 1.00

<18.5 0.94 (0.80-1.12) 0.506

>25 1.03 (0.95-1.11) 0.486
Sodium intake

<2,000 1.00

>2,000 0.98 (0.89-1.08) 0.670
Vegetable and fruits intake

<400 1.00

>400 1.02 (0.95-1.10) 0.526
General screening

No 1.00

Yes 1.65 (1.52-1.78) <.0001
Cancer screening

Not Recommended 1.00

Recommended 1.11 (0.97-1.28) 0.128
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Appendix table 10. Factors associated with general screening in participants

General screening

OR (95% CI) p-value

Chronic conditions

Non-cancer non-chronic disease controls 1.00

Non-cancer chronic disease controls 1.33 (1.23-1.43) <.0001

<Syears cancer survivors 1.02 (0.69-1.52) 0.917

>Syears cancer survivors 1.28 (0.96-1.70) 0.091
Gender

Female 1.00

Male 0.94 (0.86-1.02) 0.139
Age

-29 1.00

30-39 1.53 (1.35-1.74) <.0001

40-49 2.36 (2.05-2.73) <.0001

50-59 3.88 (3.33-4.52) <.0001

60- 4.23 (3.58-5.00) <.0001
Marriage

Married 1.00

Others 0.83 (0.75-0.91) <.0001
Education

Less than high school 1.00

High school 1.09 (0.98-1.20) 0.107

College and above 1.66 (1.47-1.88) <.0001
Monthly income (KRW)

-999 1.00

1,000-1,999 0.97 (0.86-1.10) 0.669
2,000-3,999 1.10 (0.97-1.23) 0.128
4,000- 1.33 (1.18-1.50) <.0001
Working

Economically inactive 1.00

Economically active 1.70 (1.58-1.83) <.0001
Insurance

National health insurance 1.00

Medical aid 0.81 (0.66-0.98) 0.031
Private insurance

No 1.00

Yes 1.60 (1.46-1.75) <.0001
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Appendix table 10. Factors associated with general screening in participants(continued)

General screening

OR (95% CI) p-value

Self-reported health status

Very good 1.00

Good 1.18 (1.00-1.39) 0.053

Normal 1.15 (0.98-1.36) 0.092

Poor 1.14 (0.96-1.36) 0.136

Very poor 1.07 (0.85-1.35) 0.578
Year

2007 1.00

2008 0.95 (0.82-1.10) 0.463

2009 1.07 (0.93-1.24) 0.355

2010 0.98 (0.84-1.14) 0.765

2011 0.90 (0.77-1.05) 0.178

2012 1.07 (0.93-1.22) 0.355
Smoking

Non-smoking 1.00

Current smoking 0.82 (0.74-0.91) 0.000
Alcohol drinking

Not at all 1.00

Some or more 1.18 (1.09-1.28) <.0001
Physical activity

Not Recommended 1.00

Recommended 1.02 (0.92-1.14) 0.668
Body mass index

18.5-25(normal) 1.00

<18.5 0.95 (0.82-1.11) 0.528

>25 0.93 (0.87-1.00) 0.047
Sodium intake

<2,000 1.00

>2,000 1.03 (0.94-1.14) 0.510
Vegetable and fruits intake

<400 1.00

>400 1.21 (1.12-1.29) <.0001
Influenza vaccination

No 1.00

Yes 1.63 (1.51-1.77) <.0001
Cancer screening

Not Recommended 1.00

Recommended 20.37 (15.29-27.13) <.0001

54



Appendix table 11. Factors associated with cancer screening in participants

Cancer screening

OR (95% CI) p-value

Chronic conditions

Non-cancer non-chronic disease controls 1.00

Non-cancer chronic disease controls 1.50 (1.32-1.70) <.0001

<Syears cancer survivors 4.60 (2.67-7.94) <.0001

>Syears cancer survivors 3.23 (2.17-4.81) <.0001
Marriage

Married 1.00

Others 0.28 (0.22-0.35) <.0001
Education

Less than high school 1.00

High school 1.17 (1.00-1.37) 0.057

College and above 1.22 (1.03-1.44) 0.022
Monthly income (KRW)

-999 1.00

1,000-1,999 1.28 (1.02-1.59) 0.033
2,000-3,999 0.94 (0.76-1.15) 0.543

4,000- 1.13 (0.92-1.39) 0.254
Working

Economically inactive 1.00

Economically active 2.32 (2.04-2.63) <.0001
Insurance

National health insurance 1.00

Medical aid 2.04 (1.26-3.30) 0.004
Private insurance

No 1.00

Yes 0.80 (0.69-0.93) 0.004
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Appendix table 11. Factors associated with cancer screening in

participants(continued)

Cancer screening

OR (95% CI) p-value

Self-reported health status

Very good 1.00

Good 0.96 (0.73-1.27) 0.788

Normal 0.88 (0.67-1.17) 0.379

Poor 0.85 (0.62-1.16) 0.298

Very poor 0.60 (0.38-0.96) 0.032
Year

2007 1.00

2008 1.09 (0.78-1.51) 0.615

2009 1.03 (0.75-1.42) 0.845

2010 2.97 (2.21-3.98) <.0001

2011 3.61 (2.69-4.84) <.0001

2012 1.32 (1.12-1.56) 0.001
Smoking

Non-smoking 1.00

Current smoking 1.79 (1.57-2.04) <.0001
Alcohol drinking

Not at all 1.00

Some or more 1.73 (1.49-2.01) <.0001
Physical activity

Not Recommended 1.00

Recommended 0.99 (0.83-1.18) 0.889
Body mass index

18.5-25(normal) 1.00

<18.5 0.75 (0.50-1.12) 0.153

>25 1.16 (1.03-1.30) 0.014
Sodium intake

<2,000 1.00

>2,000 1.84 (1.46-2.31) <.0001
Vegetable and fruits intake

<400 1.00

>400 1.26 (1.11-1.42) 0.000
Influenza vaccination

No 1.00

Yes 1.02 (0.90-1.15) 0.804
General screening

No 1.00

Yes 25.80 (19.36-34.37) <.0001
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Appendix table 12. Factors associated with performing 4 more than health behaviors

4 more than health behaviors
performed

OR (95% CI) p-value

Chronic conditions
Non-cancer non-chronic disease controls 1.00

Non-cancer chronic disease controls 1.14 (1.06-1.23) 0.001

<Syears cancer survivors 1.42 (0.97-2.07) 0.072

>Syears cancer survivors 1.83 (1.37-2.45) <.0001
Gender

Female 1.00

Male 0.54 (0.51-0.58) <.0001
Age

-29 1.00

30-39 1.25 (1.09-1.44) 0.001
40-49 2.54 (2.20-2.93) <.0001
50-59 3.57 (3.07-4.16) <.0001
60- 8.27 (7.00-9.78) <.0001
Marriage

Married 1.00

Others 0.77 (0.70-0.84) <.0001
Education

Less than high school 1.00

High school 1.03 (0.94-1.13) 0.517

College and above 1.59 (1.43-1.76) <.0001
Monthly income (KRW)

-999 1.00

1,000-1,999 1.01 (0.90-1.13) 0.908
2,000-3,999 1.03 (0.92-1.15) 0.598
4,000- 1.27 (1.12-1.43) 0.000
Working

Economically inactive 1.00

Economically active 0.96 (0.90-1.04) 0.336
Insurance

National health insurance 1.00

Medical aid 0.90 (0.74-1.09) 0.295
Private insurance

No 1.00

Yes 1.23 (1.13-1.34) <.0001
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Appendix table 12. Factors associated with performing 4 more than health behaviors

4 more than health behaviors performed

OR (95% CI) p-value

Self-reported health status

Very good 1.00

Good 0.94 (0.80-1.11) 0.495

Normal 0.79 (0.68-0.93) 0.004

Poor 0.85 (0.71-1.00) 0.051

Very poor 0.80 (0.64-1.01) 0.059
Year

2007 1.00

2008 0.96 (0.82-1.12) 0.592

2009 0.97 (0.84-1.13) 0.727

2010 1.13 (0.96-1.32) 0.137

2011 1.05 (0.90-1.22) 0.523

2012 1.04 (0.91-1.19) 0.549
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= ABSTRACT =

Comparing Health Behaviors for Cancer Survivors:
The Korean National Health and Nutrition Examination Survey
(KNHANES) 2007-2012

Hana Mo
Graduate School of
Public Health

Yonsei University

(Directed by Professor Eun-Cheol Park, M.D., Ph.D.)

Objective: This study aimed to compare health behaviors between cancer
survivors to non-cancer controls. Cancer survivors were stratified by short(Year<5)
and long-term(Year>5) survivors. Some of the non-cancer controls were classified
with having chronic diseases.

Methods: This cross-sectional study included 38,038 adults >18 years old who
participated in the Korea National Health and Nutrition Examination
Survey(KNHANES), 2007-2012, and identified 211 short-term cancer survivors,
493 long-term cancer survivors, 22,493 non-cancer controls without chronic
disease, and 14,841 non-cancer controls with chronic diseases. Smoking, alcohol
use, physical activity, Body Mass Index(BMI), sodium intake, vegetable and fruits

intake, influenza vaccination, general health screening, and cancer screening were
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compared between groups using logistic regression models.

Results: Long-term cancer survivors were up to 0.68(95% CI 0.52, 0.88) times
less likely to drink any alcohol, up to 1.46(95% CI 1.12, 1.89) and 1.35(95% CI
1.02, 1.77) times more likely to take vegetable and fruits and receive influenza
vaccination, and were up to 3.23(95% CI 2.17, 4.81) times more likely to receive
cancer screening.

Conclusions: Cancer survivors were more likely to engage in better health
behaviors than individuals without a history of cancer. However, disparities among
health behaviors sill exist in cancer survivors. Persistent efforts are needed to

improve cancer survivors’ health behaviors.

Key words : cancer survivor, health behavior, logistic regression
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