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Abstract 33 

Background: Shift work is associated with irregular dietary habits and poor nutritional intake, 34 

increasing the risk of chronic diseases. This study aimed to assess dietary quality and nutritional intake 35 

according to shift work status among Korean adult workers. 36 

Methods: Data from 15,121 adult workers aged ≥20 years from the Korea National Health and 37 

Nutrition Examination Survey (KNHANES) conducted between 2013 and 2021 were analyzed. Dietary 38 

quality was evaluated using the Korean Healthy Eating Index (KHEI), and shift work status was 39 

determined by self-reported working hours. Associations between shift work and dietary quality were 40 

assessed using multivariable logistic regression, accounting for the complex survey design. Stratified 41 

analyses by gender were also conducted. 42 

Results: Shift workers showed no significant difference in overall dietary quality compared to day 43 

workers (OR=0.91, 95% CI: 0.80–1.04). However, shift workers more frequently skipped breakfast 44 

(OR=0.78, 95% CI: 0.68–0.89) and consumed fewer fresh fruits (OR=0.86, 95% CI: 0.75–0.98), 45 

vegetables excluding kimchi/pickles (OR=0.89, 95% CI: 0.79–0.99), and protein-rich foods (OR=0.87, 46 

95% CI: 0.77–0.99). Conversely, shift workers had better adherence to recommended sodium intake 47 

(OR=1.19, 95% CI: 1.06–1.34). Gender-stratified analysis revealed lower fruit intake among male shift 48 

workers and more frequent breakfast skipping and lower fruit/protein intake among female shift 49 

workers.  50 

Conclusion: Among Korean adult workers, shift work was associated with unfavorable dietary patterns, 51 

characterized by increased breakfast skipping and lower intake of fruits, vegetables, and protein-rich 52 

foods. Tailored strategies to improve meal regularity and dietary balance are recommended for 53 

managing the health of shift workers. 54 

 55 

Keywords: Shift work; Dietary quality; Korean Healthy Eating Index  56 
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Key Points 59 

Shift work was linked to unfavorable dietary behaviors, including frequent breakfast skipping and 60 

reduced intake of fruits, vegetables, and protein-rich foods. 61 

Overall dietary quality did not differ significantly between shift and day workers, but specific nutritional 62 

vulnerabilities were evident. 63 

Gender-specific patterns were identified: male shift workers consumed fewer fruits, while female shift 64 

workers skipped breakfast more often and consumed less fruit and protein. 65 

These findings suggest the need for targeted, gender-specific nutritional interventions for shift workers. 66 

 67 

  68 
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Introduction 69 

Shift work has increasingly become a common employment type worldwide due to the need for 70 

sustained production and a flexible labor force [1-3]. Approximately 20% of the global workforce 71 

engages in shift work, with higher rates of night work reported in Europe and the United States [4] . 72 

Shift work includes various schedules such as evening, night, rotating, and 24-hour shifts [5], 73 

which can disrupt workers’ sleep and eating rhythms. In South Korea, more than 10% of the 74 

workforce is engaged in shift work, highlighting its significance not only for maintaining 75 

continuous societal operations but also for its potential adverse effects on workers’ health [6]. 76 

Previous studies have reported a growing number of associations between shift work and 77 

dietary behaviors related to chronic metabolic diseases, such as obesity, diabetes, and cardiovascular 78 

disease [7-10]. Although many studies have examined the dietary habits of shift workers, most have 79 

focused on conventional dietary assessment methods, including total energy intake, intake of individual 80 

nutrients (e.g., protein, fat, carbohydrates), irregular meal timing (especially breakfast skipping and 81 

late-night eating), and the frequency of consuming major food groups (e.g., fruits, vegetables, and dairy 82 

products) [9, 11-15] . Recently, however, there has been a growing trend toward utilizing 83 

comprehensive dietary assessment tools, such as the Dietary Inflammatory Index (DII) and the Healthy 84 

Eating Index (HEI), to evaluate dietary patterns and their relevance to disease prevention [11] . Given 85 

the strong association between shift work and chronic metabolic disease, dietary assessments should 86 

reflect multiple dimensions, including adequacy, moderation, and balance. Nonetheless, few studies 87 

have specifically targeted shift workers using such comprehensive dietary assessment indices. 88 

Therefore, this study aimed to comprehensively assess adherence to recommended dietary 89 

patterns, including dietary adequacy, moderation, and balance among Korean shift workers, using the 90 

Korean Healthy Eating Index (KHEI) [16], a validated assessment tool specifically developed to reflect 91 

the unique dietary characteristics of the Korean population. 92 

 93 

 94 

Methods 95 
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Study population 96 

The Korea National Health and Nutrition Examination Survey (KNHANES), conducted by the Korea 97 

Disease Control and Prevention Agency (KDCA), is an annual, nationwide cross-sectional survey 98 

designed to assess the health and nutritional status of the South Korean population. It employs a 99 

stratified, multistage probability sampling method and a multistage cluster sampling design, where 100 

administrative regions serve as the primary sampling units and households within these regions serve 101 

as the secondary sampling units, ensuring a nationally representative sample. Data collection includes 102 

health examinations and interviews conducted in mobile examination units, as well as household-based 103 

nutrition surveys, providing high-quality, representative data for public health research and 104 

policymaking [17] . In this study, among the initial 69,776 participants from KNHANES phases VI to 105 

VIII (2013–2021), we excluded individuals who were younger than 20 years, lacked survey weights, 106 

had missing data on key variables (household income, education level, occupation, working hours, 107 

nutritional intake, and obesity status), or reported their occupation as students, homemakers, or 108 

‘unknown.’ Consequently, the final analysis included data from 24,710 workers aged ≥20 years. 109 

 110 

Dietary quality assessment the Korean Healthy Eating index (KHEI) 111 

In this study, the KHEI was used to evaluate the overall dietary quality of participants. KHEI is an index 112 

developed based on data from the KNHANES and consists of three components: adequacy, moderation, 113 

and balance [16, 18]. The adequacy component assesses the intake of essential food groups, including 114 

mixed grains, fruits, vegetables, meat/fish/eggs/legumes, dairy products, and others, with a total of eight 115 

items. Scores are assigned based on adherence to recommended intake levels. The moderation 116 

component evaluates dietary factors that may negatively impact health, such as saturated fat, sodium, 117 

and sugar-sweetened beverages (three items), with points deducted for excessive intake. The balance 118 

component assesses the ratio of macronutrient intake, specifically carbohydrate-to-fat ratio and total 119 

energy intake, to reflect optimal nutritional balance. Each item is scored on a scale of 0–5 or 0–10 points, 120 

and the total KHEI score is calculated by summing the scores of all 14 components, ranging from 0 to 121 

100 points. Higher scores indicate better overall dietary quality [16]. To classify participants based on 122 
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dietary quality, we initially considered a quantile-based classification using KHEI total scores. However, 123 

due to the narrow scoring range of individual components and the clustering of values around specific 124 

points, precise quantile classification was challenging [18]. To address this issue and ensure a more 125 

evenly distributed grouping, a rank-based ntile method was applied. Based on this classification, we 126 

designated the highest quartile (Q4) as a proxy for relatively healthy dietary practices. While this does 127 

not imply that all individuals in Q4 followed an ideal or clinically optimal diet, they had the most 128 

favorable dietary patterns within the distribution of our study population, as measured by KHEI. 129 

Therefore, in this study, the term “healthy diet” specifically refers to participants categorized in the 130 

highest quartile (Q4) of the KHEI total scores. This categorization represents relatively healthier dietary 131 

behaviors within our study population rather than absolute adherence to ideal dietary guidelines. 132 

Participants in Q4 demonstrated dietary patterns closer to recommended standards in terms of adequacy, 133 

moderation, and balance compared to those in lower quartiles. 134 

 135 

Shift work 136 

Shift work status was assessed using a self-reported questionnaire. The analysis included wage workers 137 

with at least 20 working hours per week. Participants were classified based on their responses to two 138 

questions: "Do you primarily work during daytime hours (6 AM to 6 PM)?" and "Do you work during 139 

other time periods?". Those who responded "I primarily work during daytime hours (6 AM to 6 PM)" 140 

were categorized as day workers, whereas those who reported working fixed evening shifts (2 PM to 141 

11 PM), fixed night shifts (9 PM to 8 AM the next day), regular day-night rotating shifts, 24-hour 142 

rotating shifts, split shifts (two or more shifts per day), or irregular rotating shifts were classified as 143 

shift workers [19, 20]. 144 

 145 

Covariates 146 

Our analysis considered the following covariates: age, sex, income level, education level, marital status, 147 

occupation classification, working hours, residential area and body mass index (BMI). Income level 148 

was categorized into four groups based on survey responses: low, lower middle, upper middle, and high. 149 
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Education level was classified as less than elementary school, middle school, high school, and college 150 

or higher. Marital status was categorized as single or married. Occupation classification was divided 151 

into white-collar, pink-collar, blue/green-collar [15]. Working hours were categorized as ≤52 hours, 152 

and >52 hours per week, in accordance with the statutory limit set by Korean labor Act. [20-22]. Based 153 

on administrative classifications, residential areas were categorized as urban for ‘dong’ regions and 154 

rural for ‘eup’ or ‘myeon’ regions. BMI (kg/m²) was categorized as <18.5, 18.5–24.9, and ≥25. 155 

 156 

Statistical analysis 157 

We performed a comprehensive descriptive analysis to elucidate the characteristics of the study subjects.  158 

Categorical and continuous variables are presented as frequencies with percentages and mean values 159 

with standard deviations, respectively. Student’s t-test and the chi-square (χ²) test were used to assess 160 

normally distributed continuous and categorical variables, respectively. 161 

Additionally, to examine differences in the total and component scores of the KHEI according 162 

to work type, we categorized both the total KHEI score and each component score into quartiles (Q1–163 

Q4) and conducted descriptive analyses. This allowed us to evaluate how the distributions of the KHEI 164 

total and subcomponent scores varied by work type. Furthermore, survey-weighted logistic regression 165 

analysis was performed with dietary quality as the outcome variable and work type as the exposure 166 

variable. Dietary quality was categorized as 'less adequate diet' for groups Q1–Q3 and 'healthy diet' for 167 

group Q4. Daytime work was set as the reference group, and shift work was set as the exposed group. 168 

This analysis assessed the association between shift work status and the likelihood of maintaining a 169 

healthy diet. A sensitivity analysis was conducted to evaluate gender-based differences in outcomes by 170 

stratifying the analysis by gender. All models were adjusted for age, sex, income level, education level, 171 

marital status, occupation classification, working hours, residential area and body mass index (BMI). 172 

We fitted survey logistic regression models to estimate odds ratios (ORs) and their 173 

corresponding 95% confidence intervals (CIs). All statistical analyses and visualizations were 174 

performed using R software (version 4.3.0). The complex survey design and the survey weights 175 
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assigned to each participant were considered in all descriptive and regression analyses. The R package 176 

"survey" and its function "svyglm" were used for statistical analyses. 177 

 178 

Results 179 

Demographic characteristics 180 

After applying the exclusion criteria, a total of 15,121 participants from the KNHANES database were 181 

included in this study (Fig. 1). Table 1 summarizes the characteristics of the study participants, 182 

comprising 2,284 individuals in the shift work group and 12,837 in the daytime work group. There was 183 

no significant difference in age between the two groups (P=0.703). However, the proportion of males 184 

was higher in the shift work group (56.7% vs. 51.6%, P<0.001), as was the proportion of individuals in 185 

the lowest household income quartile (20.5% vs. 18.0%, P<0.001). Additionally, the shift work group 186 

had a lower proportion of individuals with a college degree or higher (41.7% vs. 54.7%, P<0.001) and 187 

a higher proportion of unmarried individuals (26.1% vs. 20.1%, P<0.001) and blue/green-collar workers 188 

(40.6% vs. 30.1%, P<0.001). In terms of working hours, the proportion of those working more than 52 189 

hours per week was higher in the shift work group (24.9% vs. 14.8%, P<0.001), whereas the proportion 190 

of those working 52 hours or less was higher in the daytime work group (85.2% vs. 75.1%). 191 

 192 

Dietary quality (KHEI) according to Work type 193 

Table 2 shows the comparison of dietary quality between shift workers (n = 2,284) and daytime workers 194 

(n = 12,837) categorized into quartiles (Q1–Q4). Significant differences were observed in total score, 195 

breakfast consumption, total fruit intake, fresh fruit intake, total vegetable intake, vegetable intake 196 

excluding kimchi and pickles, meat/fish/egg/bean intake, and milk/milk product intake (p<0.001). In 197 

contrast, no significant differences were found in mixed grains intake (p = 0.360), percentage of energy 198 

from saturated fatty acids (p = 0.712), sodium intake (p = 0.091), percentage of energy from sweets and 199 

beverages (p = 0.530), percentage of energy from carbohydrates (p = 0.703), percentage of energy from 200 

fat (p = 0.259), and total energy intake (p = 0.153). Supplementary Table 1 presents the differences in 201 

KHEI component scores according to work type, showing mean ± standard deviation. Significant 202 
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differences were observed in total score, breakfast consumption, total fruit intake, fresh fruit intake, 203 

total vegetable intake, vegetable intake excluding kimchi and pickles, and meat/fish/egg/bean intake, 204 

with daytime workers showing higher scores than shift workers. 205 

The results of the survey logistic regression analysis (Table 3) showed that shift workers were 206 

not significantly different from daytime workers in maintaining a "healthy diet" (Q4) based on the total 207 

KHEI score (OR=0.91, 95% CI: 0.80-1.04, P=0.197). However, regarding breakfast consumption, shift 208 

workers were significantly less likely to maintain a "healthy diet" (OR=0.78, 95% CI: 0.68-0.89, 209 

P<0.001). They were also significantly less likely to maintain a "healthy diet" in terms of fresh fruit 210 

intake (OR=0.86, 95% CI: 0.75-0.98, P<0.05), vegetable intake excluding kimchi and pickles (OR=0.89, 211 

95% CI: 0.79-0.99, P<0.05), and meat, fish, eggs, and beans intake (OR=0.87, 95% CI: 0.77-0.99, 212 

P<0.05). In contrast, sodium intake was significantly higher among shift workers than among daytime 213 

workers in maintaining a "healthy diet" (OR=1.19, 95% CI: 1.06-1.34, P<0.01). Overall, the findings 214 

of this study indicate that shift workers generally exhibit unfavorable dietary patterns, characterized 215 

particularly by a higher rate of breakfast skipping and lower intake of fresh vegetables, fruits, and 216 

protein-rich foods. 217 

According to the results shown in Table 4, the association between work type and dietary 218 

quality differed by sex. Among males, shift workers were significantly less likely to maintain a "healthy 219 

diet" regarding total fruit intake (OR=0.80, 95% CI: 0.66–0.97, P<0.05), and had a significantly lower 220 

likelihood of adequate sodium intake, meaning they tended to consume excessive sodium (OR=1.23, 221 

95% CI: 1.03–1.48, P<0.05). Among females, shift workers were significantly less likely to maintain a 222 

"healthy diet" in terms of breakfast consumption (OR=0.64, 95% CI: 0.52–0.78, P<0.001), fresh fruit 223 

intake (OR=0.79, 95% CI: 0.66–0.94, P<0.05), and meat, fish, eggs, and beans intake (OR=0.84, 95% 224 

CI: 0.67–0.98, P<0.05). Similarly, female shift workers were significantly less likely to have adequate 225 

sodium intake, indicating a higher sodium consumption compared to daytime workers (OR=1.17, 95% 226 

CI: 1.00–1.36, P<0.05).  227 

 228 

 229 
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Discussion 230 

This study analyzed differences in dietary quality (total KHEI score) and specific nutrient intake 231 

according to work type (shift vs. daytime work) among Korean workers. While there was no significant 232 

difference in overall dietary quality, shift workers were more likely to skip breakfast and had lower 233 

intake of fresh vegetables and fruits (excluding kimchi and pickles), as well as protein-rich foods. In 234 

sex-stratified analyses, male shift workers consumed fewer fruits but had more adequate sodium intake 235 

compared to daytime workers. Female shift workers showed a higher rate of breakfast skipping and 236 

lower intake of fresh fruits and protein-rich foods, but also maintained relatively favorable sodium 237 

intake. Overall, while shift workers exhibited unfavorable dietary behaviors in certain areas, they 238 

showed more favorable patterns in specific nutrients, such as sodium intake. 239 

Previous studies have reported that shift workers tend to have overall less healthy dietary 240 

habits compared to daytime workers [23-25]. For instance, a study conducted in Turkey found that shift 241 

workers had significantly lower HEI-2010 scores than daytime workers (52.6 vs. 55.9, p = 0.016), and 242 

that their triglyceride and postprandial blood glucose levels were higher [22]. However, in the present 243 

study, while no significant difference was observed in the total KHEI score, shift workers showed 244 

significantly lower intakes of vegetables and fruits compared to daytime workers. These findings 245 

suggest that although overall dietary quality may appear similar, specific components such as fruit and 246 

vegetable intake differ meaningfully by work schedule. These results indicate that the dietary behaviors 247 

of shift workers should not be uniformly characterized as unhealthy, as specific food choices may vary 248 

and influence overall patterns. 249 

Meanwhile, a previous study on night-shift nurses reported that shift workers consumed 166 250 

± 55.5 kcal less energy per day on average than daytime workers (p = 0.002), with higher proportions 251 

of protein, carbohydrates, and dietary fiber intake, and lower proportions of fat and alcohol [13]. In 252 

contrast, our study found that shift workers consumed fewer protein-rich foods, but had more adequate 253 

sodium intake than their daytime counterparts. In particular, female shift workers showed a higher 254 

tendency to skip breakfast and consumed less fresh fruit and protein-rich foods, but exhibited more 255 

favorable sodium intake. These sex-specific differences are consistent with previous literature. A study 256 
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conducted in Finland found that male shift workers had significantly lower intake of fruits (p = 0.049) 257 

and vegetables (p < 0.001) compared to male daytime workers, while no such differences were observed 258 

among female workers [26].  259 

While previous studies have assessed diet quality based on HEI scores or selected nutrients, 260 

this study conducted a more comprehensive analysis using the KHEI, which reflects the dietary 261 

characteristics of the Korean population. The KHEI evaluates diet quality across 14 components in three 262 

domains: adequacy of recommended food intake, moderation of restricted food intake, and balance of 263 

energy intake, providing a multidimensional assessment. Based on this approach, the study analyzed 264 

not only the total score but also differences in specific components, identifying detailed differences in 265 

diet quality between shift and daytime workers and highlighting areas that require improvement. 266 

Furthermore, unlike prior studies that uniformly interpreted shift workers’ diets as unfavorable, this 267 

study showed that healthy food choices also exist within the shift worker group, revealing the diversity 268 

and potential for improvement in their dietary behaviors. 269 

However, the KHEI used in this study has several limitations. First, it is calculated based on a 270 

single 24-hour dietary recall, which may not fully reflect an individual’s usual dietary habits, and the 271 

results may be over- or underestimated due to temporary intake. Second, due to limitations of the 272 

KNHANES data, some nutrients such as added sugar had to be indirectly estimated through the intake 273 

of sugar-containing foods. In addition, since the KHEI is based on cross-sectional data, it does not 274 

reflect changes in dietary patterns over time. Furthermore, as the KNHANES is a series of independent 275 

cross-sectional surveys conducted annually, the analysis does not account for potential changes in 276 

working environments or dietary behaviors over time. Nevertheless, the KHEI is a useful tool developed 277 

to reflect Korean dietary patterns and can be applied to nationally representative data such as 278 

KNHANES [16]. By comprehensively evaluating food groups, nutrients, and eating behaviors, the 279 

KHEI allows for a multidimensional assessment of diet quality. In this study, it was particularly 280 

effective in identifying specific components where dietary differences between shift and daytime 281 

workers were observed. 282 

 283 
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Conclusion  284 

This study highlights that Korean shift workers, despite having similar overall dietary quality compared 285 

to day workers, exhibit unfavorable dietary behaviors such as more frequent breakfast skipping and 286 

lower intakes of fruits, vegetables, and protein-rich foods. Additionally, gender-stratified analyses 287 

suggest specific dietary patterns, including lower fruit intake among male shift workers and increased 288 

breakfast skipping and lower fruit and protein intake among female shift workers. These findings 289 

underscore the need for targeted nutritional strategies and gender-specific interventions to promote 290 

balanced and healthier dietary practices among shift workers, ultimately aiming to reduce their risks of 291 

chronic metabolic diseases. These findings highlight the need for targeted nutrition strategies and 292 

gender-specific interventions to promote balanced and healthy eating habits among shift workers and 293 

thereby reduce the risk of chronic metabolic disease. 294 
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Author Contributions 296 

Chung Ho Kim: Conceptualization, Methodology, Data curation, Formal analysis, Drafting of the 297 

manuscript. 298 

Wanhyung Lee: Conceptualization, Supervision, Methodology, Critical revision of the manuscript, 299 

Project administration. 300 

 301 

Data Availability 302 

The data underlying this article are available from the Korea National Health and Nutrition Examination 303 

Survey (KNHANES) conducted by the Korea Disease Control and Prevention Agency (KDCA). Access 304 

to KNHANES data requires application through the KDCA website 305 

(https://knhanes.kdca.go.kr/knhanes/eng/main.do) in accordance with their data sharing policy. 306 

 307 

  308 

ACCEPTED M
ANUSC

RIP
T

D
ow

nloaded from
 https://academ

ic.oup.com
/joh/advance-article/doi/10.1093/joccuh/uiaf052/8249776 by C

hung-Ang U
niversity user on 15 Septem

ber 2025

https://knhanes.kdca.go.kr/knhanes/eng/main.do


Reference 309 

1. Alterman, T., et al., Prevalence rates of work organization characteristics among workers in 310 

the US: data from the 2010 National Health Interview Survey. American journal of industrial 311 

medicine, 2013. 56(6): p. 647–659. 312 

2. Di Lorenzo, L., et al., Effect of shift work on body mass index: results of a study performed in 313 

319 glucose-tolerant men working in a Southern Italian industry. International journal of 314 

obesity, 2003. 27(11): p. 1353–1358. 315 

3. Geliebter, A., et al., Work-shift period and weight change. Nutrition, 2000. 16(1): p. 27–29. 316 

4. Sun, M., et al., Meta‐analysis on shift work and risks of specific obesity types. Obesity reviews, 317 

2018. 19(1): p. 28–40. 318 

5. Liu, Q., et al., Is shift work associated with a higher risk of overweight or obesity? A systematic 319 

review of observational studies with meta-analysis. International journal of epidemiology, 2018. 320 

47(6): p. 1956–1971. 321 

6. Lee, H.-E. and J. Rhie, Impact of long working hours and shift work on unmet health care need 322 

among Korean workers. Safety and Health at Work, 2022. 13(1): p. 17–22. 323 

7. Bonham, M.P., E.K. Bonnell, and C.E. Huggins, Energy intake of shift workers compared to 324 

fixed day workers: A systematic review and meta-analysis. Chronobiology international, 2016. 325 

33(8): p. 1086–1100. 326 

8. Gan, Y., et al., Shift work and diabetes mellitus: a meta-analysis of observational studies. 327 

Occupational and environmental medicine, 2015. 72(1): p. 72–78. 328 

9. Antunes, L.d.C., et al., Obesity and shift work: chronobiological aspects. Nutrition research 329 

reviews, 2010. 23(1): p. 155–168. 330 

10. Stufano, A., et al., Metabolic Syndrome and Cardiovascular Risk Factors in a Fishing 331 

Community in Southern Italy. Safety and Health at Work, 2024. 15(4): p. 464–471. 332 

11. Wirth, M.D., et al., Dietary inflammatory index scores differ by shift work status: NHANES 333 

2005 to 2010. Journal of occupational and environmental medicine, 2014. 56(2): p. 145–148. 334 

12. Lowden, A., et al., Eating and shift work—effects on habits, metabolism, and performance. 335 

Scandinavian journal of work, environment & health, 2010: p. 150–162. 336 

13. de Rijk, M.G., et al., Dietary taste patterns and diet quality of female nurses around the night 337 

shift. European Journal of Nutrition, 2024. 63(2): p. 513–524. 338 

14. Ju, K., et al., The impact of long working hours on daily sodium intake. Annals of occupational 339 

and environmental medicine, 2024. 36: p. e9. 340 

15. Woo, S.H., et al., Differences of nutritional intake habits and Dietary Inflammatory Index score 341 

between occupational classifications in the Korean working population. Annals of occupational 342 

and environmental medicine, 2024. 36: p. e5. 343 

16. Yun, S., et al., Development of the Korean healthy eating index for adults, based on the Korea 344 

National Health and Nutrition Examination Survey. Nutrition Research and Practice, 2022. 345 

16(2): p. 233–247. 346 

17. Kweon, S., et al., Data resource profile: the Korea national health and nutrition examination 347 

survey (KNHANES). International journal of epidemiology, 2014. 43(1): p. 69–77. 348 

18. Yook, S.-M., et al., Development of Korean healthy eating index for adults using the Korea 349 

national health and nutrition examination survey data. Journal of nutrition and health, 2015. 350 

48(5): p. 419–428. 351 

19. Kim, K., et al., Association and interaction effect of shift work and the risk for obstructive sleep 352 

apnea on diabetes mellitus in middle-aged Korean workers. Sleep and Breathing, 2024. 28(6): 353 

p. 2721–2728. 354 

20. Han, E., et al., Association between flexible work arrangement and sleep problems among paid 355 

workers: using 6th Korean working conditions survey. Safety and Health at Work, 2024. 15(1): 356 

p. 53–58. 357 

21. Kim, S., et al., Beyond working hours: the association between long working hours, the use of 358 

work-related communication devices outside regular working hours, and anxiety symptoms. 359 

Journal of Occupational Health, 2024. 66(1): p. uiad004. 360 

ACCEPTED M
ANUSC

RIP
T

D
ow

nloaded from
 https://academ

ic.oup.com
/joh/advance-article/doi/10.1093/joccuh/uiaf052/8249776 by C

hung-Ang U
niversity user on 15 Septem

ber 2025



22. Jang, W., et al., Overwork and changes in brain structure: a pilot study. Occupational and 361 

environmental medicine, 2025. 82(3): p. 105–111. 362 

23. Ruettger, K.B., et al., Exploration of barriers and facilitators to healthy eating in UK truck 363 

drivers. Safety and Health at Work, 2025. 16(1): p. 75–82. 364 

24. Rivas, J.G., M. Whitley, and B. Choi, Geographical Fast-food Restaurant Density, Workplace 365 

Eating Behaviors, and Obesity Among Firefighters. Safety and Health at Work, 2025. 366 

25. Crespo, N.C., et al., Qualitative Study of Multilevel Barriers and Facilitators Associated With 367 

Physical Activity and Diet Among Long-haul Truck Drivers. Safety and Health at Work, 2024. 368 

15(3): p. 263–270. 369 

26. Hemiö, K., et al., Food and nutrient intake among workers with different shift systems. 370 

Occupational and Environmental Medicine, 2015. 72(7): p. 513–520. 371 

 372 

  373 

ACCEPTED M
ANUSC

RIP
T

D
ow

nloaded from
 https://academ

ic.oup.com
/joh/advance-article/doi/10.1093/joccuh/uiaf052/8249776 by C

hung-Ang U
niversity user on 15 Septem

ber 2025



Table 1. Baseline characteristics of the participants. 374 

Characteristic Shift work 

(n = 2,284)  

Daytime work 

(n = 12,837) 

P-value 

Age (years) 44.7 ± 14.2 44.6 ± 12.5 0.703 

Age (years) a 44 (33-56) 44 (35-54) 0.776 

Sex   <0.001 

Male 1,294 (56.7) 6,623 (51.6)  

Female 990 (43.3) 6,214 (48.4)  

Household income   <0.001 

Lowest quartile 469 (20.5) 2,312 (18.0)  

lower middle 622 (27.2) 3,157 (24.6)  

Upper middle 651 (28.5) 3,529 (27.5)  

High 542 (23.8) 3,839 (29.9)  

Education   <0.001 

Elementary school 184 (8.1) 984 (7.7)  

Middle school 179 (7.8) 827 (6.4)  

High school 968 (42.4)  4,000 (31.2)  

College or higher 953 (41.7) 7,026 (54.7)  

Marital status   <0.001 

Single 595 (26.1) 2,584 (20.1)  

Married 1,689 (73.9) 10,253 (79.9)  

Occupation    <0.001 

 White-collar 1,160 (50.8) 7,959 (62.0)  

Pink-collar 197 (8.6) 897 (7.0)  

Blue/Green-collar 927 (40.6) 3,981 (31.0)  

Working hours   <0.001 

≤52 1,715 (75.1) 10,939 (85.2)  

>52 569 (24.9) 1,898 (14.8)  

Residential area   <0.05 

Urban 1,970 (86.3) 10,818 (84.3)  

Rural 314 (13.7) 2,019 (15.7)  

BMI (kg/m2)   0.607 

 < 18.5 95 (4.2) 491 (3.8)  

18.5-24.9 1,388 (60.7) 7,917 (61.7)  

≥ 25 801 (35.1) 4,429 (34.5)  

Data are presented as mean ± SD or N (%).  375 
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a median (Q1-Q4) 376 

Table 2. Comparison of Dietary quality by work type. 377 

Components Shift work 

(n = 2,284)  

Daytime work 

(n = 12,837) 

P-value 

Total score   <0.001 

Q1 638 (27.9) 3,143 (24.5)  

Q2 564 (24.7) 3,216 (25.1)  

Q3 570 (25.0) 3,210 (25.0)  

Q4 512 (22.4) 3,268 (25.4)  

Have breakfast   <0.001 

Q1 572 (25.0) 3,209 (25.0)  

Q2 666 (29.3) 3,114 (24.3)  

Q3 547 (23.9) 3,233 (25.2)  

Q4 499 (21.8) 3,281 (25.5)  

Mixed grains intake   0.360 

Q1 579 (25.4) 3,202 (24.9)  

Q2 584 (25.6) 3,196 (24.9)  

Q3 537 (23.4) 3,243 (25.3)  

Q4 584 (25.6) 3,196 (24.9)  

Total fruits intake   <0.001 

Q1 663 (29.0) 3,118 (24.3)  

Q2 594 (26.0) 3,186 (24.8)  

Q3 514 (22.5) 3,266 (25.5)  

Q4 513 (22.5) 3,267 (25.4)  

Fresh fruits intake   <0.001 

Q1 649 (28.4) 3,132 (24.4)  

Q2 605 (26.5) 3,175 (24.7)  

Q3 532 (23.3) 3,248 (25.3)  

Q4 498 (21.8) 3,282 (25.6)  

Total vegetables   <0.001 

Q1 620 (27.1) 3,161 (24.6)  

Q2 555 (24.3) 6,225 (25.1)  

Q3 532 (23.3) 3,248 (25.3)  

Q4 577 (25.3) 3,203 (25.0)  

Vegetables intake excluding kimchi and pickles <0.001 

Q1 641 (28.1) 3,140 (24.4)  

Q2 550 (24.1) 3,230 (25.2)  
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Q3 562 (24.6) 3,218 (25.1)  

Q4 531 (23.2) 3,249 (25.3)  

Meat, fish, eggs and beans intake <0.001 

Q1 674 (29.5) 3,107 (24.2)  

Q2 548 (24.0) 3,232 (25.2)  

Q3 546 (23.9) 3,234 (25.2)  

Q4 516 (22.6) 3,264 (25.4)  

Milk and milk products intake <0.001 

Q1 623 (27.3) 3,158 (24.6)  

Q2 590 (25.8) 3,190 (24.9)  

Q3 523 (22.9) 3,257 (25.4)  

Q4 548 (24.0) 3,232 (25.1)  

Percentage of energy from saturated fatty acid 0.712 

Q1 561 (24.6) 3,220 (25.1)  

Q2 580 (25.4) 3,200 (24.9)  

Q3 587 (25.7) 3,193 (24.9)  

Q4 556 (24.3) 3,224 (25.1)  

Sodium intake   0.091 

Q1 557 (24.4) 3,224 (25.1)  

Q2 549 (24.0) 3,231 (25.2)  

Q3 559 (24.5) 3,221 (25.1)  

Q4 619 (27.1) 3,161 (24.6)  

Percentage of energy from sweets and beverages 0.530 

Q1 591 (25.9) 3,190 (24.9)  

Q2 581 (25.4) 3,199 (24.9)  

Q3 548 (24.0) 3,232 (25.1)  

Q4 564 (24.7) 3,216 (25.1)  

Percentage of energy from carbohydrate 0.703 

Q1 567 (24.8) 3,214 (25.1)  

Q2 587 (25.7) 3,196 (24.9)  

Q3 578 (25.3) 3,202 (24.9)  

Q4 552 (24.2) 3,228 (25.1)  

Percentage of energy from fat 0.259 

Q1 545 (23.9) 3,236 (25.2)  

Q2 600 (26.3) 3,180 (24.8)  
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Q3 584 (25.6) 3,196 (24.9)  

Q4 555 (24.2) 3,225 (25.1)  

Energy intake   0.153 

Q1 587 (25.7) 3,194 (24.9)  

Q2 555 (24.3) 3,225 (25.1)  

Q3 603 (26.4) 3,177 (24.7)  

Q4 539 (23.6) 3,241 (25.3)  

Data are presented as N (%). 378 
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Table 3. Association Between Shift Work and Component-Based Dietary Quality Using the Korean 381 

Healthy Eating Index (KHEI; Outcome: Healthy Diet). 382 

KHEI Component OR (95% CI)  P-value 

Total score 0.91 (0.80-1.04) 0.197 

Have breakfast 0.78 (0.68-0.89) <0.001 

Mixed grains intake 1.02 (0.90-1.16) 0.657 

Total fruits intake 0.88 (0.77-0.98) <0.05 

Fresh fruits intake 0.86 (0.75-0.98) <0.05 

Total vegetables 1.01 (0.89-1.15) 0.761 

Vegetables intake excluding kimchi and pickles 0.89 (0.79-0.99) <0.05 

Meat, fish, eggs and beans intake 0.87 (0.77-0.99) <0.05 

Milk and milk products intake 0.95 (0.84-1.07) 0.443 

% Energy from saturated fatty acid 0.94 (0.83-1.06) 0.338 

Sodium intake 1.19 (1.06-1.34) <0.01 

% Energy from sweets and beverages 1.00 (0.88-1.13) 0.975 

% Energy from carbohydrate 0.99 (0.88-1.12) 0.935 

% Energy fat 1.01 (0.89-1.14) 0.868 

Energy intake 0.89 (0.78-1.01) 0.070 

KHEI, Korean Healthy Eating Index; OR, odds ratio; CI, confidence interval; Adjusted for age, sex, 383 

income level, education level, marital status, occupation classification, working hours, residential area 384 

and body mass index (BMI). 385 
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Table 4. Association Between Shift Work and Component-Based Dietary Quality Using the Korean 388 

Healthy Eating Index (KHEI; Outcome: Healthy Diet), Stratified by Sex. 389 

 Male Female 

KHEI Component OR (95% CI) P-value OR (95% CI) P-value 

Total score 0.96 (0.81-1.15) 0.710 0.86 (0.72-1.03) 0.104 

Have breakfast 0.85 (0.72-1.01) 0.080 0.64 (0.52-0.78) <0.001 

Mixed grains intake 1.02 (0.87-1.20) 0.764 1.04 (0.86-1.25) 0.664 

Total fruits intake 0.80 (0.66-0.97) <0.05 0.99 (0.84-1.17) 0.975 

Fresh fruits intake 0.92 (0.76-1.10) 0.371 0.79 (0.66-0.94) <0.05 

Total vegetables 0.90 (0.77-1.05) 0.182 0.86 (0.70-1.05) 0.161 

Vegetables intake excluding kimchi and pickles 1.02 (0.87-1.11) 0.465 1.00 (0.89-1.07) 0.378 

Meat, fish, eggs and beans intake 0.88 (0.75-1.03) 0.131 0.84 (0.67-0.98) <0.05 

Milk and milk products intake 0.95 (0.81-1.12) 0.592 0.94 (0.75-1.12) 0.498 

% Energy from saturated fatty acid 0.97 (0.83-1.15) 0.795 0.86 (0.71-1.04) 0.127 

Sodium intake 1.23 (1.03-1.48) <0.05 1.17 (1.00-1.36) <0.05 

% Energy from sweets and beverages 1.01 (0.86-1.17) 0.896 0.97 (0.81-1.18) 0.826 

% Energy from carbohydrate 0.98 (0.84-1.15) 0.886 1.00 (0.83-1.19) 0.989 

% Energy from fat 1.08 (0.92-1.28) 0.332 1.08 (0.92-1.28) 0.332 

Energy intake 0.90 (0.77-1.06) 0.234 0.86 (0.72-1.04) 0.129 

KHEI, Korean Healthy Eating Index; OR, odds ratio; CI, confidence interval; Adjusted for age, sex, 390 

income level, education level, marital status, occupation classification, working hours, residential area 391 

and body mass index (BMI). 392 
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 394 

Fig. 1. Flowchart of the study participants. 395 

ACCEPTED M
ANUSC

RIP
T

D
ow

nloaded from
 https://academ

ic.oup.com
/joh/advance-article/doi/10.1093/joccuh/uiaf052/8249776 by C

hung-Ang U
niversity user on 15 Septem

ber 2025


