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Less Healthy Dietary Pattern is Associated with Smoking in 
Korean Men According to Nationally Representative Data

The relationship between smoking and nutrient intake has been widely investigated in 
several countries. However, Korea presents a population with a smoking rate of 
approximately 50% and dietary consumption of unique foods. Thus, the aim of this study 
was to evaluate the association of dietary patterns with smoking in Korean men using a 
nationally representative sample. The study subjects were comprised of 4,851 Korean men 
over 19 yr of age who participated in the fourth Korean National Health and Nutrition 
Examination Survey. Dietary data were assessed by the 24-hr recall method. The smoking 
group comprised 2,136 men (46.6%). Five dietary patterns were derived using factor 
analysis: ‘sugar & fat’, ‘vegetables & seafood’, ‘meat & drinks’, ‘grains & eggs’, and ‘potatoes, 
fruits and dairy products.’ Current smokers showed a more significant ‘sugar & fat’ pattern 
(P = 0.001) while significantly less of the ‘vegetables & seafood’ and ‘potatoes, fruits and 
dairy products’ patterns (P = 0.011, P < 0.001, respectively). As found in similar results 
from Western studies, Korean male smokers showed less healthy dietary patterns than 
nonsmokers. Thus, the result of this study underlines the need for health professionals to 
also provide advice on dietary patterns when counseling patients on smoking cessation. 
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INTRODUCTION 

Smoking is a major risk factor for serious diseases such as can-
cer, coronary artery disease and respiratory diseases (1). It has 
been emphasized that smoking is a preventable cause of death. 
Besides the well-known harms of smoking alone, unhealthy 
lifestyles have been consistently reported to be more related to 
smoking (2-4). As dietary intake is an important health behav-
ior, concerns for cancer-preventive and vascular-protective 
properties of nutrients are increasingly growing. Although there 
are extensive studies on the relationship between nutrient in-
take and smoking, most of them have been conducted in West-
ern countries (5, 6). Food is influenced by cultural and regional 
characteristics, thus the dietary pattern of smokers in different 
cultures merits investigation. Korea is located in East Asia; the 
country’s food and culture is different from those of adjacent 
countries such as China and Japan. 
  The smoking prevalence of Korean men is also substantially 

high at 47.7% (7), based on statistics from five years ago. This 
rate has since continually decreased over the last decade, but is 
still three times higher than the smoking rate in America. Tradi-
tional Korean food is generally low-fat and known to be healthy. 
However, the Korean lifestyle today reflects increasingly West-
ernized influences as the nation continues to develop rapidly in 
globalization. In fact, the ranking causes of death in Korea are 
similar to those of Western countries. Cancer is the most im-
portant cause of death in Korea, followed by cerebrovascular 
disease (8). 
  Previous Korean studies on the nutrient intake of smokers 
were only sporadically reported, and most subjects were too 
small or too focused on specific groups (9, 10). Therefore, fur-
ther study on the nutrient intake and dietary pattern of smokers 
should broaden its approach to consider a nationally represen-
tative sample. While most nutritional research has focused on 
individual nutrients, the importance of dietary patterns has also 
recently emerged (11). This is because dietary patterns reflect 
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the complexity of real eating behavior, and identifying such pat-
terns is useful for correcting unhealthy eating habits. This study 
aimed to identify relationships between smoking status and di-
etary pattern among Korean men.
 

MATERIALS AND METHODS

Study population
The Korea Centers for Disease Control and Prevention conduct
ed the fourth Korean National Health and Nutrition Examina-
tion Survey (KNHANES IV) in non-institutionalized Korean ci-
vilians from 2007 to 2009. A stratified, multistage probability 
sampling design was used; sampling units were based on geo-
graphic areas, sex, and age groups as listed on household regis-
tries. The staff conducted household surveys by administering 
a questionnaire to each participant. The surveys investigated 
the demographic, medical histories and dietary intake of each 
respondent. Considering the high smoking prevalence in Kore-
an men, we confined the study population to male adults. The 
men over 19 yr of age who took participation in KNHANES IV 
were 7,924 persons. Subjects were excluded from analysis if 
they were on a restricted diet or if data for total calorie were in-
valid. Therefore, 5,339 men remained and then we selected 
participants who provided valid data for smoking. After apply-
ing the exclusion criteria, a total of 4,851 men comprised the 
study subjects. 

Dietary assessments and measurements
The one day (24-hr) dietary recall method was used to assess 
dietary behavior. All participants were requested to maintain 
their usual diet and experienced interviewers instructed partic-
ipants to recall and describe every food and beverage consum
ed during the previous 24 hr. Food models and measuring bowls, 
cups, and spoons were used to assist in estimating portion siz-
es. The record for each subject was coded, and standard refer-
ence tables were used to convert household portions to gram 
weights. Nutrient analysis of the records was based on the food 
composition table of the Rural Development Administration 
and the nutrient database of the Korea Health Industry Devel-
opment Institute (12).
  Participants were divided into current smokers and nonsmo
kers. According to World Health Organization’s definition, cur-
rent smokers were defined as smoking at present and having 
smoked more than 5 packs of cigarettes totaled up to the pres-
ent date (12). Current smokers were asked the amount and du-
ration of their smoking. Subjects were asked about the average 
frequency and the amount of coffee and alcoholic beverage 
consumption during a week. Preceding studies suggested ex-
smokers followed dietary pattern of nonsmokers (3, 6). There-
fore, ex-smokers were classified into nonsmokers. 4,851 sub-
jects were divided into 2,136 current smokers and 2,715 non-

smokers. 
  Height and weight were measured; body mass index (BMI) 
was calculated from measured height and weight. Regular exer-
cise was assessed by asking how often and how much the sub-
ject engaged in moderate physical activity in a week. Moderate 
physical activity was defined as physical activities requiring a 
little shortness of breath. A participant was considered physi-
cally active if he engaged in moderate physical activity more 
than 5 times a week and for at least 30 min each session. 

Statistical analysis
To identify the dietary patterns, we used factor analysis based 
on the 18 food groups from the Korean nutrition database (13). 
Food groups were expressed as the percentage of energy of 
each food group and were adjusted by weight differences be-
tween solid and liquid foods. Principal component analysis was 
performed to extract factors. As a first step in factor analysis, we 
selected food groups with the eigenvalues > 1.1. Then, the fac-
tors were rotated using the varimax rotation technique. Five 
factors revealed distinctive dietary patterns of the study popula-
tion. Dietary factor scores were categorized into two groups 
based on the median.
  Data were expressed as the means ± standard error for con-
tinuous variables. For categorical variables, data were expressed 
as percentages ± standard error. The chi-square test was per-
formed to demonstrate differences between health behaviors 
and socio-economic status by smoking group. An independent 
t test was used to compare age and BMI between smoking groups. 
Multivariate logistic regression was performed to examine the 
odds ratios (ORs) for smoking status across the tertile catego-
ries of the dietary pattern scores. Logistic models were adjusted 
for potential confounders such as age, education, regular exer-
cise, BMI and total energy intake. Multivariate logistic regres-
sion was also performed to compare the frequency of consump-
tion of coffee and alcohol. And, it was used to compare preva-
lence of dyslipidemia between smoking groups.
  The general linear model was used to test the differences be-
tween smoking groups for dependent variables such as nutri-
ent intake, food group after adjustment for sociodemographic 
variables, BMI and total energy intake. All statistical analyses 
were performed using the survey analysis method except for 
factor analysis and correlation. 
  Analyses were conducted using SPSS 16.02 (SPSS Inc, Chica-
go, IL, USA) and SAS 9.1 (SAS Institute, Cary, NC, USA). Statisti-
cal significance was defined as a P value < 0.05.

Ethics statement
All the participants in this survey signed an informed consent 
form. Because the data are publicly available, it was exempted 
from the approval of an institutional review board.
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RESULTS

Our study subjects consisted of 2,136 current smokers and 2,715 
nonsmokers. Their demographic and clinical characteristics 
are shown in Table 1. The average smoking amount and dura-
tion were 16.9 cigarettes/day and 24.0 yr, respectively. Smokers 
were significantly younger and more employed than nonsmok-
ers (P < 0.001 and P < 0.001, Table 1). Nonsmokers were more 
likely to be married (Table 1). Five dietary patterns were found 
after factor analysis; and the factor loadings of each pattern are 
shown in Table 2. These five factors explained 50.9% of the vari-
ance in total food intake. The five patterns were labeled accord-
ing to the food groups with high loadings: ‘Sugar & fat’ pattern; 
‘Vegetables & seafood’ pattern; ‘Meat & drinks’ pattern; ‘Grains 
& egg’ pattern; ‘Potatoes, fruits & dairy products’ pattern (Table 
2). We named pattern according to related food groups with 
high factor loadings. If a food group was related to more than 2 
patterns, we categorized it to a pattern with bigger factor load-
ing value. Because positive factor loadings implied more corre-
lation to patterns, while negative factor loadings meant inverse 
relation. Blank suggested the food group had the eigenvalues 
< 1.1. For instance, sugars, eggs, fat and oils showed high load-
ings for pattern 1. Of those, ‘eggs’ food group was also related to 
pattern 4. Thus we thought sugars and fat groups were charac-
teristic of pattern 1. Accordingly, pattern 1 was given a name of 
‘Sugar & fat’. 
  Most patterns were significantly correlated with nutrient in-

take as expected (Table 3). The ‘Vegetables & seafood’ pattern 
showed the highest significantly positive correlation with caro-
tene among all patterns (r = 0.28, P < 0.001, Table 3); the ‘Sugar 
& fat’ pattern correlated positively with fat (r = 0.39, P < 0.001); 
and the ‘Grains & egg’ pattern correlated positively with carbo-
hydrates (r = 0.49, P < 0.001). The most positive correlation co-
efficients for dietary fiber were observed in the ‘Vegetables & 
seafood’ and ‘Potatoes, fruits & dairy products’ patterns (r = 0.40 
and 0.38, P < 0.001 and P < 0.001, respectively). The ‘Potatoes, 
fruits & dairy products’ pattern also showed strong correlation 
with vitamin C and calcium (r = 0.52 and 0.23, P < 0.001 and 
P < 0.001, respectively).
  Current smoking was inversely associated with a healthy di-
etary pattern as indicated in the ‘Vegetables & seafood’ and ‘Po
tatoes, fruits & dairy products’ patterns in multivariate analysis 
(P = 0.011 and P < 0.001 respectively, Table 4). Smoking status 
was positively related to the ‘Sugar & fat’ pattern (P = 0.001, Ta-
ble 4). The results were adjusted for age, sociodemographic vari-
ables, BMI and total energy intake.
  The differences of nutrient intake between smoking groups 
were analyzed with adjustment for total energy intake, BMI and 
sociodemographic variables. The smoking group showed sig-
nificantly lower consumption of dietary fiber, calcium, carotene 
and vitamin C (P < 0.001, P = 0.002, P = 0.001, and P < 0.001, 
Table 5); on the other hand, total energy intake was significantly 
higher (P = 0.002). Coffee and alcohol consumption were also 
different by smoking status. Smokers drank both coffee and al-
cohol more frequently than nonsmokers significantly (P < 0.001, 

Table 1. Sociodemographical characteristics of study subjects by smoking status

Parameters
Smokers

(n = 2,136)
Non-smokers
(n = 2,715)

P value

Smoking behavior
Cigarette consumption  
  (No. of cigarettes per day)
Smoking duration (yr)

16.9 ± 0.23

24.0 ± 0.35

-

-
Demographic 

Age (yr) 42.0 ± 0.39 47.6 ± 0.42 < 0.001*
Marriage status (%)

Currently married
Divorce/separation by death/separation
Not married

69.6
  5.9
24.4

76.9
  4.1
19.0

< 0.001†

Education (%)
≥ University graduation
High school graduation
< Middle school graduation

29.4
46.3
24.2

32.2
38.2
29.6

< 0.001†

Working status (%)
Yes
No

82.7
17.3

77.1
22.9

< 0.001†

Regular exerciser (%)
Yes
No

13.1
86.9

14.6
85.4

0.22†

Body mass index 23.8 ± 0.09 23.8 ± 0.08 0.81

Results are weighted to represent the 5.56 million smokers and 6.02 million non-
smokers in the present Korean population. Data are expressed as means or percent-
ages ± standard error. *P value from independent t test; †P value from chi-square 
test.

Table 2. Factor loading of food intake according to factor analysis

Food

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Sugar & 
fat

Vegetables & 
seafood

 Meat & 
drinks

 Grains & 
egg

Potatoes, 
fruits & dairy 

products

Sugars 0.80 - - - -
Eggs 0.36 - - 0.35 -
Fat and oils 0.84 - - - -
Vegetables - 0.65 - 0.29 -
Seafood - 0.58 - -0.32 -
Seaweeds - 0.36 - - -
Seasonings - 0.72 - - -
Meat - - 0.72 - -
Drinks and  
  beverages

- - 0.34 -0.55 -

Other - - 0.61 - -
Grains - - - 0.70 -
Seeds nuts - - - -0.31 0.47
Potatoes and  
  starches

- - - - 0.63

Fruits - - - - 0.60
Dairy product - - - - 0.24
Beans - - - - -
Processed foods - - - - -

Rotation sums of squared loadings (%): 50.9.



Suh S-Y, et al.  •  Dietary Patterns Associated with Smoking

872    http://jkms.org http://dx.doi.org/10.3346/jkms.2013.28.6.869

Table 3. Pearson correlation coefficients between dietary pattern score and total energy, absolute and energy-adjusted nutrient intake in Korean men

Nutrition

Dietary pattern

Sugar & fat Vegetables & seafood Meat & drinks Grains & egg
Potatoes, fruits and dairy 

products

Absolute
Total energy- 

adjusted
Absolute

Total energy- 
adjusted

Absolute
Total energy- 

adjusted
Absolute

Total energy- 
adjusted

Absolute
Total energy- 

adjusted

Total energy 0.39* 0.39* 0.52* 0.44* 0.35* 0.33* 0.13* 0.24* 0.21* 0.26*
Protein (g) 0.32* 0.33* 0.62* 0.49* 0.32* 0.30* 0.07* 0.15* 0.15* 0.19*
Fat (g) 0.42* 0.39* 0.33* 0.27* 0.38* 0.32* 0.08* 0.11* 0.07* 0.11*
Carbohydrate (g) 0.24* 0.26* 0.39* 0.39* 0.10* 0.15* 0.51* 0.49* 0.38* 0.40*
Fiber (g) 0.002 0.03* 0.47* 0.40* 0.07* 0.10* 0.26* 0.27* 0.36* 0.38*
Ca (mg) 0.12* 0.13* 0.49* 0.39* 0.03 0.06* 0.07* 0.12* 0.21* 0.23*
Vitamin A (µg RE) 0.12* 0.11* 0.37* 0.28* 0.05* 0.07* 0.09* 0.12* 0.20* 0.19*
Carotene (µg) 0.06* 0.08* 0.35* 0.28* 0.05* 0.07* 0.12* 0.14* 0.21* 0.20*
Vitamin C (mg) 0.04* 0.06* 0.34* 0.29* 0.07* 0.10* 0.18* 0.19* 0.55* 0.52*

*P value < 0.05. RE, Retinol Equivalent. 

Table 4. Odds ratios (ORs) and 95% confidence intervals (CIs) for smoking status 
across tertile (T) categories of dietary pattern scores 

Diet pattern
Smoking status

P value
Odds Ratio (95% CI)*

Sugar & fat 
Tertile 3
Tertile 2
Tertile 1

1.40 (1.15-1.69)
1.32 (1.11-1.58)

1

0.001
0.001
0.002

Vegetables & seafood  
Tertile 3
Tertile 2
Tertile 1

 0.7 (0.59-0.91)
0.77 (0.64-0.94)

1

0.011
0.005
0.012

Meat & drinks 
Tertile 3
Tertile 2
Tertile 1

0.99 (0.82-1.19)
0.91 (0.77-1.09)

1

0.54
0.90
0.31

Grains & egg 
Tertile 3
Tertile 2
Tertile 1

0.63 (0.53-0.74)
0.70 (0.58-0.84)

1

< 0.001
< 0.001
< 0.001

Potatoes, fruits & dairy  
  products Tertile 3

Tertile 2
Tertile 1

0.53 (0.43-0.64)
0.74 (0.62-0.88)

1

< 0.001
< 0.001

0.001

The P value is taken from logistic regression with adjustments for age, marriage sta-
tus, education, working status, regular exercise, body mass index and total energy. 
*Reference group = non-smoker group.

Table 5. Daily intake of nutrients by smoking status

Nutrients
Smokers

(n = 2,136)
Non-smokers
(n = 2,715)

P value

Total energy (kcal) 2,325 ± 25.5 2,225 ± 21.7 0.002*
Water (g) 1,073 ± 19.0 1,057 ± 16.6 0.027
Protein (g) 82.7 ± 1.26 80.3 ± 1.01 0.048
Fat (g) 48.0 ± 0.92 43.5 ± 0.86 0.92
Carbohydrate (g) 339 ± 3.41 351 ± 3.04 < 0.001
Fiber (g) 7.6 ± 0.12 8.5 ± 0.13 < 0.001
Calcium (mg) 536 ± 9.93 558 ± 8.18 0.002
Vitamin A (µg RE) 860 ± 26.3 923 ± 27.6 0.005
Carotene (µg) 4,334 ± 124 4,857 ± 155 0.001
Vitamin C (mg) 102 ± 2.32 116 ± 2.37 < 0.001

Data are expressed as means or percentages± standard error. P value from ANCOVA 
with adjustments for age, marriage status, education, working status, regular exer-
cise, body mass index and total energy except*. *P value from independent t test. RE, 
Retinol Equivalent.

Table 6. The proportions (%) of coffee and liquor (soju) consumption by smoking status

Drinks
Smokers

(n = 2,136)
Non-smokers
(n = 2,715)

P value

Coffee
> = 4 times a week
< =  3 times a week

80.7
19.3

64.4
35.6

< 0.001

Liquor (Soju)
> = 4 times a week
< =  3 times a week

14.9
85.1

9.1
90.9

< 0.001

P value from logistic regression adjusted by age, marriage status, education and work-
ing status.

Table 6). Prevalence of dyslipidemia was significantly higher in 
smoking group. Namely, high total cholesterol and high triglyc-
eride were more found in smokers (P < 0.001, Table 7). Also low 
HDL (high density lipoprotein) cholesterol was significantly 
common in smokers (P = 0.026, Table 7)
 

DISCUSSION

Using a nationally representative sample, this study showed 
that current Korean male smokers follow less healthy dietary 
patterns than nonsmokers. Smokers showed a more significant 
‘Sugar and fat’ dietary pattern and less of the ‘Vegetables & sea-

food’ and ‘Potatoes, fruits & dairy products’ patterns. The find-
ings were compatible with differences in micronutrient intake 
between smoking groups. Smokers consumed significantly less 
dietary antioxidants such as vitamin C and carotene than non-
smokers. They also consumed less dietary fiber and calcium 
but more total energy, as well as greater amounts of alcohol and 
coffee. Our findings were consistent with the preceding West-
ern studies of the same nature (3, 5, 6).
  The importance of dietary pattern is emphasized in recent 



Suh S-Y, et al.  •  Dietary Patterns Associated with Smoking

http://jkms.org    873http://dx.doi.org/10.3346/jkms.2013.28.6.869

studies (14). It better reflects real food selection and nutrient 
intake because people habitually consume diverse nutrients 
together (15). Therefore, identification of dietary patterns is es-
sential to educating the public on healthy eating habits. Previ-
ous studies showed that a prudent dietary pattern with higher 
fruit, vegetable and dairy product intake was related to lower 
risk of metabolic syndrome and diabetes (16-18). Inversely, high
er consumption of sugars, meats and fat may increase the risk 
of cardiovascular disease, cancer and diabetes (17). Our results 
were consistent with other studies which have shown that di-
etary patterns are correlated to nutritional intake (16, 19). The 
differences in dietary patterns were concordant with the results 
of nutrient analysis in terms of fiber, carotene, vitamin C and 
calcium. 
  The significance of our study is the close relation between di-
etary pattern and smoking in Korea, as it is in many Western 
countries. Therefore, this finding confirmed the conclusion that 
smoking is associated with less healthy dietary behavior regard-
less of culture, ethnicity or region. Korean male smokers have 
similar tendencies to results from preceding studies to follow a 
‘Sugar & fat’ pattern and drink strong alcohol more, but eat less 
fruit and dairy products (10, 20). In contrast to Western studies, 
however, our study differs in the consumption of seaweed, star
ches, and meat. As the Korean peninsula is surrounded by the 
sea, our culture integrates a diversity of seafood; thus, seaweed 
is unique and beneficial to the Korean diet because it contains 
dietary fiber and minerals. Starches were classified within the 
‘Potatoes and starches’ food group and they appear in healthy 
dietary patterns in our study. Although starches usually belong 
to Western foods like bread, potatoes are commonly used in 
Korean side dishes. Potatoes, corn and noodles – which were 
represented as starches – are also often suitable substitutes for 
rice, the staple of Korean food. According to a recent Korean 
study, meat was related to the risk of metabolic syndrome. How-
ever, in our study, meat consumption was not prominent in Ko-
rean male smokers. This phenomenon merits further investiga-
tions.
  The strengths of this study are as follows: first, the study sub-

jects made up a nationally representative sample, thus the gen-
eralization of the findings to the entire nation are reliable; sec-
ond, the dietary data was derived from a validated question-
naire, and the food groups were suggested by a validated com-
puterized process (12); third, Korea is one of the East Asian coun-
tries which has its own unique foods and culture. Korean food 
is known to be healthy, rich in vegetables and seafood but rela-
tively low in proportion of meat consumption; fourth, due to 
the high smoking rate, an investigation on the relationship be-
tween smoking and nutrient intake yields prominent results 
and carries a substantial impact on general public health in Ko-
rea. Therefore, our study findings emphasized that smokers’ di-
etary patterns are unhealthy and that the phenomenon is uni-
versal across cultures.
  The male smoking prevalence in Korea is almost as high as 
50%. This places Korea in the group with the highest male smok-
ing rate, along with Turkey and Greece, among the countries of 
the Organization for Economic Cooperation and Development. 
Ten years ago, the smoking prevalence of Korean men was 66.3% 
(21). This may be explained by the provision of free cigarettes 
while serving in the military, which has been compulsory for all 
young men in Korea since the division of the Korean peninsula. 
Consequently, dietary patterns associated with smoking poten-
tially have greater impact on the public health of Koreans than 
on other populations.
  The nutrient status and antioxidant metabolism of smokers 
have been investigated extensively. According to preceding stu
dies, smoking is not only associated with reduced antioxidant 
intake but also with an increased turnover of these micronutri-
ents (6, 22, 23). Smokers therefore need more dietary antioxi-
dants such as vitamin C and carotenoids to correct for disad-
vantageous metabolism as compared to nonsmokers. Smoking 
in itself is hazardous because of the thousands of alkaloids and 
carcinogenic chemicals, besides nicotine, which make smokers 
more susceptible to oxidative stress. Moreover, inflammatory 
change in the metabolism induces a rapid turnover of antioxi-
dants. Therefore, insufficient and unhealthy dietary intake leaves 
smokers much more vulnerable to the risk of chronic diseases. 
Our finding showed dyslipidemia was more found in smokers. 
This could result from both unhealthy dietary pattern and harm-
ful oxidants of smoking. An imbalanced diet may be one of the 
reasons for the low health-related quality of life in smokers (24). 
Also, Korean male smokers consumed less calcium but more 
coffee and alcohol, which is obviously detrimental to their bone 
health (9). There is even a theory suggesting that caffeinated or 
alcoholic beverages may enhance the taste of smoking (10). 
  The mechanism of the harmful effects of smoking is postu-
lated to explain why their influence on nutrient intake shows so 
persistently across regional and ethnic differences. Nicotine ad-
diction could induce biological and physiological change of 
taste or appetite. After adjustment for level of education, job 

Table 7. The prevalence (%) of dyslipidemia by smoking status

Lipidemia
Smokers

(n = 2,136)
Non-smokers
(n = 2,715)

P value

Total cholesterol (mg/dL)
≥ 200
< 200

35.8
64.2

30.5
69.5

< 0.001

Triglyceride (mg/dL)
≥ 150
< 150

41.1
58.9

32.8
67.2

< 0.001

HDL Cholesterol (mg/dL)
≥ 40
< 40

70.8
29.2

73.5
26.5

0.026

P value from logistic regression adjusted by age, education and regular exercise. HDL, 
high density lipoprotein.
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and marital status, the relationship between smoking and diet 
did not change. Thus, our study did not support the hypothesis 
that smokers involuntarily maintain an unhealthy diet because 
they generally belong to a lower socio-economic class. Another 
hypothesis is that they are less health-conscious; our findings 
were consistent with the latter in terms of higher alcohol and 
coffee consumption in smokers. According to a domestic study, 
smoking was reported to increase health behavioral risks in 
men (25). This phenomenon is called a clustering of health be-
havioral risks and is known to have a negative synergistic effect 
on health outcomes (20). It is therefore important to identify 
the clustering of risky behaviors to plan and implement a pub-
lic education program to stop smoking. Although a validated 
measurement for psychological stress was not available, stress 
is assumed to act a mediator between health behavioral risks 
and smoking (26). 
  We recognize some limitations in this study. First, the 24-hr 
recall method for dietary assessment may not reflect usual food 
consumption in some cases. Second, this study was cross-sec-
tional, thus, we could not attribute causal relationships with 
this design. Third, the factor analysis method to define dietary 
patterns was somewhat empirical and subjective. For example, 
the ‘grain and egg’ pattern in this study was neither a traditional 
pattern nor one found in Western studies.
  In conclusion, Korean male smokers followed a more evi-
dent ‘Sugar & fat’ pattern and less of the ‘Vegetables & seafood’ 
and ‘Potatoes, fruits & dairy products’ patterns compared to 
nonsmokers. Dietary intake can increase the risk for cancer, 
cardiovascular diseases and osteoporosis, to which smokers are 
already susceptible from smoking itself. When designing an in-
tervention for smoking, it is necessary for health professionals 
to recommend corrections in dietary patterns as well. Future 
interventional studies may clarify the complex relationship be-
tween diverse dietary patterns and smoking in the Korean pop-
ulation.
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