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Abstract

:

Metabolic syndrome (MetS) is an important public health problem, and unhealthy dietary habits and shift work are considered major factors that increase the prevalence of MetS. The purpose of this study was to examine whether dietary habits, alcohol drinking, and shift-working were associated with development of MetS in shift-working female nurses. This study analyzed cross-sectional survey data from the Korea Nurses’ Health Study (KNHS). Of the 1638 nurses, 403 participants were selected based on the propensity score matching method (PSM). These participants had either no or more than three MetS determinant factors. Analysis was conducted by using multivariable logistic regression to confirm the factors influencing MetS. The prevalence of MetS in this group (1638 participants) was 5.6% (92 participants). Consumption of over 50% of daily calorie intake after 7 p.m., consumption of carbonated drinks, family history of diabetes, and non-shift work were significant factors influencing MetS. Nurses are one of the at-risk groups for unhealthy dietary habits due to the nature of their work. Therefore, nurse managers should include regular dietary education for nurses and continue their policy efforts to resolve health problems that may arise in connection with nurses’ work.
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1. Introduction


Metabolic syndrome (MetS) is an important public health problem. MetS is associated with an increased incidence of and death due to chronic diseases such as cardiovascular disease [1]. MetS is defined as a disease in which three or more of the five symptoms, abdominal obesity, high blood pressure, high fasting plasma glucose, hypertriglyceridemia, and low level of high-density lipoprotein (HDL) cholesterol, are present simultaneously [2]. In the US, MetS prevalence in 2014 was 23% [3], while the prevalence in Korea as of 2017 was 28.1% for men and 18.7% for women.



Major risk factors for MetS among the general adult population include age [4,5], higher BMI [5] family history [6,7], physical inactivity [4,8], and unhealthy dietary habits [9]. In addition, factors including eating pattern [10], coffee consumption [11,12], alcohol consumption [13], and shift work [14] are influencing factors for MetS. This study focuses on investigating the association of MetS with factors like work characteristics of nurses and lifestyles of childbearing women among various influencing factors of MetS and considered these factors as main variables.



Fast eating speed is relevant to weight increase and the risk of MetS development. According to a systematic literature review, fast eating speed is associated with increase of body mass index (BMI) and obesity [15]. Among Chinese adults aged between 18 and 65 years, fast eating is significantly associated with high incidence of MetS and is related to elevated blood pressure and abdominal obesity among the components of MetS [16]. A study on Korean hospital nurses’ dietary habits reported that time allocated for a meal while on duty was 16–28 min on average; this differed depending on work shift. Mealtime for the day shift working nurses was the shortest [10].



Soft drink, such as sugar-sweetened or artificially sweetened beverage, intake is known to be a factor increasing MetS risk [17,18]. Furthermore, frequent sugar-sweetened drink consumption is associated with a higher risk of type 2 diabetes [19]. In Korea, the 10–20 year old group consumes the most sugar, and sugar-sweetened beverages are the major source of sugar intake from processed foods, the largest proportion of which was carbonated drink consumption [20]. Pae et al. [21] reported the association between frequent carbonated drink consumption and women’s obesity. However, studies on the relationship between carbonated drink consumption and MetS incidence are infrequent.



Although the results on the association between coffee consumption and MetS in a general adult group are not consistent across studies [22,23], coffee consumption is reported to reduce MetS prevalence in women from South Korea [11,12]. In particular, according to a study that analyzed the data from the Korean National Health and Nutrition Examination Survey [24], consumption of brewed coffee is rapidly increasing in South Korean young women, increasing the need for investigation on the relationship between black coffee consumption and MetS.



The relationship between alcohol intake and MetS incidence has been reported based on the amount of alcohol intake and sex. A daily alcohol consumption of 30 g by a Polish male adult was associated with high incidence of MetS, whereas a daily consumption of 10.1–15.0 g by a Polish female adult was associated only with abnormal blood sugar level among the components of MetS [13]. In South Korea, MetS incidence was lower in male and female adults whose daily consumption was 0.1–5.0 g (very-light drinker) than in non-drinking male and female adults, whereas heavy drinking adults with a daily alcohol consumption of 30.0 g or greater appeared to have no significant association with MetS occurrence [25].



A first-degree family history of diabetes is a risk factor for MetS. Based on a study conducted on Chinese adults, MetS incidence in first-degree relatives (FDRs) was reportedly higher than in non-FDRs [6,26]. In South Korea, MetS prevalence in adults aged between 25 and 44 years with a family history of diabetes was 21.3%, which is significantly higher than that of adults without a family history of diabetes (12.1%). Furthermore, MetS occurrence was higher in adults with family history of large waist circumference, high triglyceride level, and high blood pressure [27]. Familial combined hyperlipidemia appeared along with MetS (coexistence or comorbidity) in many cases [28,29], and the presence of family history of hypertension appeared to significantly increase the incidence of MetS [30].



Despite the insufficient evidence on the relationship between shift work and prevalence of MetS [31], sleep deprivation due to shift work appears to increase the risk of visceral obesity, a critical diagnostic criterion of MetS [32,33,34]. In addition, shift-working nurses showed wider day-to-day caloric intake variability than non-shift-working nurses, and such eating behavior was related to an increase in waist circumference and body mass index [35]. Nurses working in shifts were reported to consume more high-calorie fast food and snacks than daytime workers [36], and such eating behavior may cause obesity and ultimately increase MetS risk. Fragmented studies on the relationship between shift work and MetS have been conducted; few studies confirmed that poor dietary habits are an important trait of shift workers.



In Korea, nurses are among the main occupational group who work shifts. We assumed that the changes in dietary habits of young women, as well as shift work, would affect the incidence of MetS. Therefore, this study was intended to analyze the data of the Korea Nurses’ Health Study, a large-scale prospective cohort study, to examine whether dietary factors, alcohol drinking and shift-working were associated with prevalence of MetS among female nurses.




2. Materials and Methods


2.1. Study Design and Participants


This study analyzed cross-sectional survey data from the Korea Nurses’ Health Study (KNHS), a large-scale prospective cohort study that started in 2013. The primary goal of the KNHS is to investigate the effect of occupational and lifestyle characteristics of female nurses of childbearing age on their health. For KNHS data collecting, 20,613 participants answered the first phase 1 website survey [37]. Participants of the phase 1 survey were invited through a text message to continue with subsequent online surveys that were taken via a website and mobile access. For phase 1 of the KNHS, survey modules 1–4 were conducted from 2013 to 2015; subsequent survey modules 5–7 were conducted from 2016 to 2019 as phase 2. Phase 3 started in 2019 and is currently in progress. In conjunction with the module 5 survey during 2016–2017, we collected voluntary blood samples from 1699 phase 1 survey participants from 12 hospitals.



The inclusion criteria of the study were nurses aged between 20 and 45 years working at a hospital at the start of the KNHS survey in 2013. There were no exclusion criteria for the survey. For blood collection, pregnant women and women in menopause were excluded as items like AMH were included in the blood test. The survey was conducted online, and all the questions needed to be answered before moving to the next page, ensuring no missing answers.




2.2. Measure


2.2.1. Metabolic Syndrome (MetS)


MetS is defined as the presence of three or more of the following five risk factors established by the National Cholesterol Education Program-Adult Treatment panel III [38] based on abdominal obesity criteria for Asian-specific from the International Diabetes Foundation [39]: (1) abdominal obesity (WC ≥80 cm in women); (2) hypertriglyceridemia (triglycerides, TG ≥150 mg/dL); (3) low level of high-density lipoprotein, HDL cholesterol (<50 mg/dL in women); (4) high blood pressure (systolic BP ≥130 mmHg and/or diastolic BP ≥85 mmHg); (5) high fasting plasma glucose (≥100 mg/dL). In this study, participants with more than 3 of the above-mentioned risk factors of metabolic syndrome were classified into the MetS group and participants with 0 risk factor were classified as the normal group.




2.2.2. Biochemical Evaluations


Informational materials including preparations such as fasting for 8 h before the blood test were delivered to the participants with the help of the nursing department at each hospital. Medical technologists drew blood samples through a venipuncture of the median antecubital vein through a vacuum system after 8 h of fasting. The blood drawn was stored, transported to a certified laboratory (Green Cross LabCell, Yongin, Korea), and TG, HDL-cholesterol, and plasma glucose were analyzed with an autoanalyzer (Cobas 8000, Roche Diagnostics, Mannheim, Germany).




2.2.3. Anthropometric Measurements


Two well-trained registered nurses performed anthropometric measurements of the participants wearing light clothing. WC was measured to the nearest 0.1 cm from the narrowest point between the lower borders of the rib cage and the iliac crest at the end of normal expiration. Weight and height were based on self-report data from the fifth survey of the KNHS 2. The BMI was calculated by dividing weight (kg) by height squared (m2) [40].




2.2.4. Blood Pressure Measurement


Nurses participating in blood tests were asked to measure and record blood pressure before the test. Blood pressure was measured using an automatic sphygmomanometer. Before measurement, nurses were told to stop nursing tasks, rest for 10 min, and measure blood pressure in a seated position.




2.2.5. Additional Variables


A question on whether the participant worked in shifts was included to reflect the characteristics of their occupation. Shift work was defined as “working in day shift (7 a.m. to 3 p.m.), evening shift (3 p.m. to 11 p.m.), and/or night shift (11 p.m. to 7 a.m.) consecutively.”



To assess the relationship between MetS and habitual eating behavior, we asked the participants to estimate their eating speed and to determine whether more than 50% of their daily calorie intake occurred after 7 p.m. To assess this, we asked ‘Do you take over 50% of daily calorie intake after 7 p.m. ?’; the participants answered ‘yes’, or ‘no’. Eating speed was categorized as either ‘less than 10 min’, ’10–15 min’, and ‘over 15 min’.



We calculated daily alcohol consumption by asking the average drinking frequency over the past year, the type of alcohol consumed, and the consumption amount per occasion. We categorized the participants into ‘Non-drink,’ ‘<1 cup/day,’ and ‘1≤ cups/day’ groups. Consumption of black coffee, including one cup of Americano, espresso, and instant black coffee mix over the past year was also ascertained. Again, the participants were categorized into ‘Non-drink,’ ‘<1 cup/day,’ and ‘1≤ cups/day’ groups. Regarding the consumption of carbonated drinks over the past year, the frequency and portion sizes were ascertained from the food frequency questionnaire [41]. The participant groupings were: ‘Non-drink,’ ‘<1 cup/day,’ and ‘1≤ cup/day’. Carbonated drinks included cola, cider, and fruit-flavored soda. Participants were asked if either of their parents had been diagnosed with diabetes, hypertension, and hyperlipidemia to confirm family history.





2.3. Ethical Considerations


The KNHS was conducted with approval from the Institutional Review Board (Approval No. 117-4) at Ewha Womans University, Seoul. The participants confirmed the research purpose and confidentiality and agreed to the informed consent before participating in the study.




2.4. Statistical Analysis


We employed the Statistical Package for Social Sciences (SPSS) Version 24 (SPSS Inc, Chicago, IL, USA) for the data analysis. We used the propensity score matching method (PSM) to match the MetS group and the normal group and to reduce the bias of skewed samples between the two groups. The PSM is used to balance the distribution of covariates between two observed groups to reduce selection bias [42]. We reviewed previous studies [43,44], conducted the basic analysis and conducted nearest neighbor matching with caliper 0.2. The four general characteristics variables used were age, marital status, level of education, and salary. As a result, five participants with MetS who did not meet PSM conditions were excluded and 403 participants were selected for the final analysis: 87 participants in the MetS group and 316 participants in the normal group.



After the PSM, the frequency and percentage were calculated, and independent t-test and chi-square analysis was performed to confirm the difference between the two groups. Spearman’s correlation was also performed to confirm the relationships among the variables. Last, we performed multivariable logistic regression to confirm the factors influencing MetS, and the results were illustrated using the odds ratios (OR) and 95% confidence intervals (CIs). In this study, a p-value of less than 0.05 was considered statistically significant.



Eating speed was measured in three categories: ‘less than 10 min,’ ‘10–15 min,’ and ‘more than 15 min.’ The frequency and intake amounts of alcohol and coffee were measured, converted into cups/day, and categorized as ‘none,’ ‘<1 cup/day,’ and ‘1 or more cups/day,’ respectively. The measured frequency and intake amount of carbonated drinks were converted into servings/day and categorized as ‘none,’ ‘<1 serving/day,’ and ‘1 or more servings/day’ for analysis.





3. Results


Of the 1638 participants, 5.6% (92 participants) were confirmed to have MetS. Frequency and distribution of the final 403 research participants according to the key variables and the chi-square analysis results between the MetS and normal groups are illustrated in Table 1.



Fifth-four percent of the participants in the MetS group reported eating speeds of less than 10 min per meal, while 45.1% of normal group participants reported 10–15 min (χ2 = 12.212, p = 0.002). More participants in the MetS group than the normal group answered ‘yes’ to consuming more than 50% of daily calorie intake after 7 p.m. (χ2 = 13.464, p < 0.001). The two groups did not show any difference in terms of alcohol and black coffee consumption. However, the group with MetS consumed more carbonated drinks (χ2 = 15.002, p = 0.002). MetS group participants also reported a higher frequency of diabetes, hypertension, and hyperlipidemia in their family histories (χ2 = 14.810, p < 0.001; χ2 = 7.545, p = 0.006; χ2 = 6.484, p = 0.011, respectively).



Table 2 presents the differences in MetS risk factors and BMI between the two groups. In particular, the triglycerides level differed significantly between the two groups: the MetS group averaged 178.07 ± 88.852 mg/dL and the normal group averaged 71.81 ± 23.879 mg/dL. The average BMI of the former group was categorized as overweight, 26.77 ± 3.267 kg/m2, while the average of the latter group was categorized as normal, 20.64 ± 1.904 kg/m2.



Correlation analysis among the variables revealed the relationships of eating speed (rs = −0.150, p = 0.002), consuming more than 50% of daily calorie intake after 7 in the evening (rs = 0.183, p < 0.001), carbonated drink consumption (rs = 0.111, p = 0.026), family history of diabetes (rs = 0.192, p < 0.001), family history of hypertension (rs = 0.137, p = 0.006), and family history of hyperlipidemia (rs = 0.127, p = 0.001) with MetS (Table 3).



Table 4 shows the result of multivariate logistic regression analysis performed to confirm the predictors of MetS. Factors influencing MetS were consuming over 50% of daily calorie intake after 7 p.m., consumption of carbonated drinks, family history of diabetes, and shift work. We found that the prevalence of MetS increased among participants who consumed more than 50% of daily calorie intake after 7 p.m. (OR = 2.681; 95%CI = 1.522–4.724). Participants with a family history of diabetes were approximately twice as likely to have MetS (OR = 2.077; 95% CI = 1.141–3.7784). The group of participants who consumed more than 1 serving of carbonated drinks per day on average had a 6.3 times higher MetS prevalence compared to non-drinkers (OR = 6.326; 95% CI = 1.908–20.971). Last, the group of participants who did not work on shifts were 1.76 times more likely to have MetS than the participants who worked on shifts (OR = 1.757; 95% CI = 1.022–3.021).




4. Discussion


The prevalence of MetS among Korean female nurses aged 24–48 years was calculated in this study to be 5.6%. This is much lower than the results of prior studies that reported an 18.7% MetS prevalence among Korean women over age 19 [45] and a 38.7% prevalence among female nurses aged 38–50 [46]. This difference in prevalence from our study is probably due to age difference. In our study, women of childbearing age, are younger than the subjects of the two preceding studies. A previous study that analyzed Korea National Health and Nutrition Survey data reported a 6.7% prevalence of MetS among Korean women aged 19–39 years [47].



Late night eating habits are related to MetS [48].The present study supported this conclusion by showing that consumption of calories late at night was a risk factor of MetS occurrence. In a preceding study on middle-aged adults without obesity and diabetes, adults consuming more than 48% of daily calories at dinner were reported to have a 1.5 times higher risk of developing MetS [49]. When the calorie from dinner and late-night snack is less than 1/2 of the recommended daily calorie intake, the risk of abdominal obesity decreases [50]. A study that applied the weight-loss program to overweight or obese women of childbearing age also revealed that consuming more calories at lunch than dinner was effective in weight loss, BMI reduction, and insulin resistance improvement [51]. The results from this study and preceding studies [49,50,51] confirm the need to educate women of childbearing age to ensure that calories are properly distributed and consumed at breakfast and lunch. Further studies are needed to elucidate how circadian rhythm and eating time play roles in the development of metabolic disorders in young women.



People with higher calorie intake over dinner tend to skip breakfast [49]. A prior study on the relationship between MetS and eating behavior of male and female adults reported that late dinner eating behavior did not raise the MetS risk on its own, but late dinner eating behavior together with skipping breakfast increased MetS risk [52]. These previous studies may suggest the evidence that breakfast and dinner eating behaviors are closely related. This study did not cover eating behavior other than dinner; a separate study that includes other eating behaviors, such as eating breakfast, shall be performed later.



In this study, consumption of soft drinks was a factor of increasing MetS risk. Most soft drinks, excluding zero-calorie products, usually contain 1–12% of sugar, and the over-consumption of sugar may cause adverse health problems such as obesity, diabetes, and fatty liver [53]. In a study of male and female adults aged 25 and older, increase in soft drink consumption increases waist circumference, increasing the risk of abdominal obesity [54]. In contrast, replacement of soft drinks with whole milk or juice decreased waist circumference [54]. Young Korean adults have a high rate of sugar consumption through beverages and a high tendency to consume soft drinks, highlighting the importance of managing beverage intake for young people [55,56]. Therefore, it is necessary to manage and educate young adults, especially women, about high intake of beverages with low calorie or sugar content. Although we were not able to examine total sugar or added sugar consumption in relation to MetS, our study warrants further investigation on the association between sugar consumption and metabolic disorders in Korean adults.



Increase in alcohol consumption has been shown to be a risk factor of MetS [57], but it did not have a significant impact on occurrence of MetS in the present study. This lack of significance is attributed to the inclusion of only female nurses, who tend to consume less alcohol than adults in general. In addition, although increase in coffee consumption could lower the risk of MetS [22], there was there was no significant relationship between coffee consumption and MetS occurrence in this study. Therefore, it is necessary to confirm this relationship in the future.



In this study, we identified that the subjects with a family history of diabetes were at over 2 times higher risk of MetS. This supports the finding of the prior study that a family history of diabetes is a predicting risk factor of MetS [26,27,58]. Adults aged 45 and younger may neglect life habit management, but their MetS incident risk is relatively low. However, those with a family history of diabetes need to adopt preventative life habits including diet management and increased physical activity to lower MetS incidence risk [27]. To this end, a workplace healthcare program offering preventative life habit improvement mediation to those having a high risk of MetS needs to be actively pursued.



Considering that young nurses mostly work on shifts, we confirmed the relationship between shift work and MetS while controlling for subjects’ age. In this study, daytime working nurses had a higher MetS risk than nurses working in shifts, which is different from the results of the prior studies [34,59]. The critical indicators of MetS of low HDL-cholesterol, and increased waist circumference (WC), could be related to lower physical activity [60]. We did not measure physical activity-related variables in this study. However, we speculated that the shift work nurses taking care of the patients would have a higher level of physical activity than non-shift work nurses with managerial roles. A study comparing the physical activity levels of hospital workers did not show a significant difference in leisure-time physical activity between the shift workers and non-shift workers. However, the shift workers were less sedentary and more physically active at work [61]. We can infer that the physical activity in the working environment may impact the relationship between shift work and MetS prevalence.



Therefore, it is necessary to measure physical activity level according to shift work and confirm its impact on critical indicators of MetS. Also, there is need to analyze physical activity in daily life through a follow-up study in addition to that in the work environment to confirm the impact on MetS.



The most critical method of MetS management is to mitigate the fundamental risk factors, including obesity, physical inactivity, and unhealthy dietary habits, through consistent lifestyle change [2]. Hence, if nurses correct their unhealthy dietary habits such as consuming more than 50% of daily calories after 7 p.m. and frequent consumption of carbonated drinks, MetS incidence should be reduced.



The limitations of this study are that the study did not confirm a causal relationship between risk factors and MetS occurrence. This is the product of the cross-sectional design of the study. Also, the study did not consider the influence of physical activity on MetS. However, the study has suggested factors associated with MetS among nurses and subsequently validated the necessity of eating behavior management for young working women and preventative life habit mediation for the subjects with diabetes family history.




5. Conclusions


Nurses usually do not have regular mealtimes while on duty; therefore, their dietary habits tend to include consumption of unhealthy drinks while working or large quantities of food at once after work. Therefore, nurse managers should include dietary education as job training for nurses and continue their policy efforts to resolve health problems that may arise in connection with nurses’ work. Also, we identified non-shift work as one of the important influencing factors of MetS; however, this result does not account for physical activity at work or during leisure-time. This indicates the need for further investigation considering variables related to activity level of shift workers and non-shift workers.
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Table 1. General characteristics of participants (N = 403).






Table 1. General characteristics of participants (N = 403).





	
Variables

	
Category

	
Total

	
Non-MetS

	
MetS

	
x2

	
p




	
N (%)




	
403

	
316

	
87






	
Meal speed (minutes)

	
15≤

	
95(23.6)

	
79 (25.0)

	
16 (18.4)

	
12.212

	
0.002 **




	
10–15

	
155 (38.5)

	
131 (41.5)

	
24 (27.6)




	
<10

	
153 (38.0)

	
106 (33.5)

	
47 (54.0)




	
Consuming more than 50% of calories per day after 7 p.m.

	
No

	
181 (44.9)

	
157 (49.7)

	
24 (27.6)

	
13.464

	
<0.001 ***




	
Yes

	
222 (55.1)

	
159 (50.3)

	
63 (72.4)




	
Amount of alcohol consumption (cups/day)

	
Non-drink

	
97 (24.1)

	
76 (24.1)

	
21 (24.1)

	
0.019

	
0.991




	
<1

	
284 (70.5)

	
223 (70.6)

	
61 (70.1)




	
1≤

	
22 (5.5)

	
17 (5.4)

	
5 (5.7)




	
Black coffee consumption (cups/day)

	
Non-drink

	
58 (14.4)

	
48 (15.2)

	
10 (11.5)

	
2.505

	
0.286




	
<1

	
166 (41.2)

	
134 (42.4)

	
32 (36.8)




	
1≤

	
179 (44.4)

	
134 (42.4)

	
45 (51.7)




	
Soft drink consumption (serving/day)

(carbonated drink)

	
Non- drink

	
118 (29.3)

	
97 (30.7)

	
21 (42.1)

	
15.002

	
0.002 **




	
<1

	
268 (66.5)

	
212 (67.1)

	
56 (64.4)




	
1≤

	
17 (4.2)

	
7 (2.2)

	
10 (11.5)




	
Family history of Diabetes

	
No

	
308 (76.4)

	
255 (80.7)

	
53 (60.9)

	
14.810

	
<0.001 ***




	
Yes

	
95 (23.6)

	
61 (19.3)

	
34 (39.1)




	
Family history of Hypertension

	
No

	
182 (45.2)

	
154 (48.7)

	
28 (32.2)

	
7.545

	
0.006 **




	
Yes

	
221 (54.8)

	
162 (51.3)

	
59 (67.8)




	
Family history of Hyperlipidemia

	
No

	
281 (69.7)

	
230 (72.8)

	
51 (58.6)

	
6.484

	
0.011*




	
Yes

	
122 (30.3)

	
86 (27.2)

	
36 (41.4)




	
Shift work

	
No

	
162 (40.2)

	
122 (38.6)

	
40 (46.0)

	
1.541

	
0.214




	
Yes

	
241 (59.8)

	
194 (61.4)

	
47 (54.0)








* p < 0.05, ** p < 0.01, *** p < 0.001.
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Table 2. Differences in Risk Factors for Metabolic Syndrome and Body Mass Index.
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	Total
	Non-MetS
	MetS
	t
	p





	Waist Circumference
	72.57 ± 9.847
	68.56 ± 5.185
	87.14 ± 9.007
	−18.414
	<0.001 ***



	Triglycerides
	94.75 ± 63.654
	71.81 ± 23.879
	178.07 ± 88.852
	−11.046
	<0.001 ***



	HDL-Cholesterol
	65.22 ± 15.746
	70.45 ± 12.864
	46.23 ± 9.351
	19.591
	<0.001 ***



	Systolic Blood Pressure
	113.08 ± 9.603
	110.82 ± 7.832
	121.28 ± 10.937
	−8.347
	<0.001 ***



	Diastolic Blood Pressure
	71.67 ± 8.510
	70.09 ± 7.623
	77.38 ± 9.143
	−6.809
	<0.001 ***



	Fasting Glucose
	91.98 ± 12.219
	88.39 ± 6.794
	105.00 ± 17.607
	−8.623
	<0.001 ***



	Body Mass Index
	21.95 ± 3.392
	20.64 ± 1.904
	26.77 ± 3.267
	−16.741
	<0.001 ***







*** p < 0.001













[image: Table] 





Table 3. Correlations.
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10





	1. Metabolic syndrome
	1
	
	
	
	
	
	
	
	
	



	2. Meal speed
	−0.150 **
	1
	
	
	
	
	
	
	
	



	3. Consuming more than 50% of calories per day after 7 p.m.
	0.183 **
	−0.148 **
	1
	
	
	
	
	
	
	



	4. Alcohol consumption
	0.002
	−0.024
	0.120 *
	1
	
	
	
	
	
	



	5. Black coffee consumption
	0.078
	−0.106 *
	−0.014
	0.114 *
	1
	
	
	
	
	



	6. Soft drink consumption
	0.111 *
	−0.068
	0.152 **
	0.040
	−0.032
	1
	
	
	
	



	7. Family history of Diabetes
	0.192 **
	−0.132 **
	−0.016
	0.006
	0.028
	−0.020
	1
	
	
	



	8. Family history of Hypertension
	0.137 **
	−0.070
	−0.118 *
	−0.080
	0.040
	0.107 *
	0.304 **
	1
	
	



	9. Family history of Hyperlipidemia
	0.127 *
	−0.058
	−0.089
	0.036
	0.033
	0.026
	0.207 **
	0.305 **
	1
	



	10. Shift work
	0.062
	0.080
	−0.053
	−0.011
	0.092
	−0.134 **
	−0.026
	0.042
	−0.022
	1







* p < 0.05, ** p < 0.01.
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Table 4. Result of the multivariate logistic regression analysis.






Table 4. Result of the multivariate logistic regression analysis.





	
Variables

	
OR

	
95%CI

	
p






	
Meal speed

	

	

	




	
15≤

	
1.00

	

	




	
10–15

	
0.731

	
0.347–1.543

	
0.412




	
<10

	
1.671

	

	
0.149




	
Consuming more than 50% of calories per day after 7 p.m.

	

	




	
No

	
1.00

	

	




	
Yes

	
2.681 **

	
1.522–4.724

	
0.001




	
Amount of alcohol consumption (cups/day)

	

	

	




	
Non-drink

	
1.00

	

	




	
<1

	
0.852

	
0.457–1.592

	
0.616




	
1≤

	
0.684

	
0.203–2.309

	
0.541




	
Black coffee consumption (cups/day)

	

	

	




	
Non-drink

	
1.00

	

	




	
<1

	
1.361

	
0.548–3.381

	
0.507




	
1≤

	
1.718

	
0.707–4.175

	
0.233




	
Soft drink consumption (serving/day)

	

	

	




	
Non-drink

	
1.00

	

	




	
<1

	
1.186

	
0.644–2.186

	
0.584




	
1≤

	
6.326 **

	
1.908–20.971

	
0.003




	
Family medical history of Diabetes

	

	

	




	
No

	
1.00

	

	




	
Yes

	
2.077 *

	
1.141–3.784

	
0.017




	
Family medical history of Hypertension

	

	

	




	
No

	
1.00

	

	




	
Yes

	
1.495

	
0.832–2.685

	
0.179




	
Family medical history of Hyperlipidemia

	

	

	




	
No

	
1.00

	

	




	
Yes

	
1.618

	
0.912–2.870

	
0.100




	
Shift work

	

	

	




	
Yes

	
1.00

	

	




	
No

	
1.757 *

	
1.022–3.021

	
.041








* p < 0.05, ** p < 0.01.
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