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    Abstract
Introduction: Although the past studies have presented differences between sleep duration and health-related behavior, to the best of our knowledge, no studies have considered the different dimensions of adolescent health-related behavior according to gender. The current study aims to investigate the association between sleep duration and health-related behavior in both genders. Method: A cross-sectional study was conducted in a college in southern Taiwan. We used convenience sampling and invited all undergraduate full-time students in their 3rd year to participate in this study in 2014. There were three parts in our questionnaire, including participant's characteristics, the Adolescent Health Promotion (AHP) scale, and medication consumption habits. The participants were classified into two groups according to their sleep duration (<7 h vs. ≥7 h). We examined the predictors of sleep duration through the use of logistic regression analysis with the six AHP dimensions and unsafe medicine consumption habits as independent variables, respectively. Results: Using our whole sample, sufficient sleep duration was associated with higher AHP scores on nutrition and stress management and less unsafe medicine consumption habits (P < 0.05). For both males and females, sleeping more than 7 h was associated with better stress management (P < 0.01). Conclusions: Students whose sleeping duration was ≥7 h had a greater tendency to have good nutritional behavior and stress management behavior than those whose sleeping duration was <7 h. Moreover, students with insufficient sleep may have a significantly greater tendency to have unsafe medicine consumption habits.
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    Introduction


    Sleep is a basic human physiological need and an important physiological basis for human beings to maintain health.[bookmark: ft1][1] Due to a multitude of intrinsic and environmental factors, college students are particularly vulnerable to sleep problems.[bookmark: ft2][2] Intrinsic factors including gender and being female may result in shorter sleep durations than males due to individual health status, for example, headaches.[bookmark: ft3][3] External factors such as unhealthy behavior including the use of electronic devices late at night further delay sleep onset.[bookmark: ft4][4] In Taiwan, >40% of college students have sleep problems; these problems delay their bedtime and reduced sleep hours results in increased daytime burnout.[bookmark: ft5][5],[bookmark: ft6][6] Furthermore, insufficient sleep duration may affect academic performance, physical and mental health, social function, and quality of life and may even lead to suicidal ideation.[bookmark: ft7][7],[bookmark: ft8][8],[bookmark: ft9][9],[bookmark: ft10][10],[bookmark: ft11][11] A study [bookmark: ft12][12] indicated that students who reported sleeping <7 h engage in higher risk behaviors, such as driving after drinking or driving without seatbelt use, as compared to those sleeping >7 h. Furthermore, insufficient sleep duration is associated with an increased risk for motor vehicle crashes among college students. Thus, sleep duration for college students is an important issue because the habits and health conditions of students may continue and affect them as they mature.


    Appropriate sleep duration is important in terms of good general health and quality of life and has been related to some health promotion behaviors.[bookmark: ft13][13] For example, adolescent students who had poor stress coping skills were shown to exhibit shorter sleep duration, delayed sleep, fragmented sleep, and increased daytime sleepiness.[bookmark: ft14][14] Lower quality diet, lower consumption of fruit, and higher consumption of empty calories have been shown to be related to longer sleep duration.[bookmark: ft15][15] Sleep duration has been positively associated with social interaction, social skills, and peer acceptance.[bookmark: ft16][16] A systematic review reported that engaging in exercise promotes sleep efficiency and duration regardless of the mode and intensity of activity, and the report also indicated that exercise improved sleep duration or quality.[bookmark: ft17][17] Furthermore, short sleep duration has been linked to drug use problems.[bookmark: ft18][18] Clinical studies have shown that sleep problems may increase the frequency of illicit drug use.[bookmark: ft1][1] However, little work has been done to comprehensively investigate adolescent health-related behavior and sleep duration.


    Although the past studies have presented differences between sleep duration and health-related behavior, to the best of our knowledge, no studies have considered the different dimensions of adolescent health-related behavior according to gender. It is necessary to investigate gender differences in relationship between sleep duration and health-related behavior for health-care providers designing gender-specific strategies to improve sleep health. The current study is aimed toward an investigation of the association between sleeping duration and health-related behavior in both genders.


    Methods


    Study participants


    A cross-sectional study was conducted in a college in Southern Taiwan. We used convenience sampling and invited all undergraduate full-time students in their 3rd year to participate in this study in 2014. A total of 195 students agreed to participate and provided informed consent after verbal consent. They then completed the questionnaire. After excluding students with missing information, the final analyzed participants comprised 184 students. Ethical approval for the study was obtained from the National Cheng Kung University Human Research Ethics Committee (No. 102-093, Tainan, Taiwan).


    Questionnaire


    There were three parts in the questionnaire: The first part comprised participant characteristics, including demographic information, legal substance abuse such as smoking every week, alcohol use every week, betel nut chewing every week, and sleep duration. We used the InBody720 (body composition analyzer) to measure height, weight, and body mass index. Referring to Wheaton's study,[bookmark: ft12][12] sufficient sleep duration was defined as >7 h (including 7 h) of sleep per night, while insufficient sleep duration was defined as <7 h of sleep per night.


    The second part of the questionnaire measured health-related behavior through the Adolescent Health Promotion (AHP) scale. The AHP is a self-administered, self-reporting instrument that measures adolescent health-related behavior. The AHP comprises 40 items to evaluate and gauge six dimensions of behavior. These six dimensions of behavior include (1) nutrition, which includes 6 items; (2) social support, which includes 7 items; (3) health responsibility, which includes 8 items; (4) life appreciation, which includes 8 items; (5) exercise behavior, which includes 4 items; and (6) stress management, which includes 7 items. All items are rated on a 5-point scale including “never, rarely, sometimes, usually, and always,” with the rating score ranging from 1 to 5. Higher scores indicate better health-promoting behavior. The Cronbach's alpha of the AHP was 0.93 for the total scale and 0.75–0.88 for the subscales.[bookmark: ft19][19] The AHP has been used in more than 15 countries in five language versions and has been deemed both reliable and valid.[bookmark: ft20][20]


    The third part of the questionnaire measured medication-taking habits, which included four items. These four items included: (1) taking diet pills without seeing a doctor, (2) taking cold medicine without seeing a doctor, (3) taking sleeping pills without seeing a doctor, and (4) taking painkillers without seeing a doctor, with “yes” or “no” (including never taking) as answer options. The above four items were accumulated as one item for each participant (coding: Yes = 1; No = 0), called “unsafe medicine consumption habits.” Thus, “unsafe medicine consumption habits” in this study was defined as taking medicine or pills without seeing a doctor.


    Statistical analysis


    Statistical analyses were performed using SPSS 22.0. The participants were classified into two groups according to their sleep duration (<7 h vs. ≥7 h). Participant characteristics were determined through descriptive analysis. The Student's t-test was employed to compare the results for the participant characteristics with sleep duration. A Chi-square test and a Fisher's exact test were used to assess categorical data. The six dimensions of the AHP were examined according to sleeping duration and gender with the Student's t-test. We examined the predictors of the sleep duration (coding: <7 h = 0; ≥7 h = 1) through the use of a logistic regression analysis with the six dimensions of the AHP and unsafe medicine consumption habits as independent variables, respectively. The regression analyses were adjusted for gender, age, body mass index, current smoker, current drinker, and betel nut chewing.


    Results


    [Table - 1] displays demographic characteristics related to sleeping duration (<7 h vs. ≥7 h). There were 46.74% students who had insufficient sleep duration, who slept <7 h. There was no significant relationship between gender, age, body mass index, religion, smoking, alcohol consumption, betel nut chewing, and sleep duration. A majority of the students were not current smokers (84.8%), current drinkers (85.3%), and did not engage in betel nut chewing (95.1%). According to the results of AHP six dimensions, participants who slept >7 h had a significantly higher mean score on the six dimensions of the AHP on nutrition and stress management compared to participants who slept <7 h (P< 0.05). For habits related to taking medication, taking painkillers without consulting a doctor was associated with sleeping duration (P< 0.05): The number of participants who slept <7 h took painkillers without seeing doctor was greater than those who slept >7 h. In addition, participants who slept <7 h were more likely to take medicine or pills without seeing doctors than those who slept >7 h.
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        	Table 1: Characteristics of sleeping duration (n=184)
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    The mean score of the six dimensions of the AHP was grouped according to gender and sleep duration as shown in [Table - 2]. There was no significant difference between the different genders. Both males and females who slept >7 h had better stress management than those who slept <7 h (P< 0.01). A logistic regression was to investigate the relationship between sleep duration and AHP/unsafe medicine consumption habits [Table - 3]. Using our entire sample, sufficient sleep duration was associated with higher AHP scores on nutrition and stress management and less unsafe consumption of medicine (P< 0.05), and the total AHP scores were marginally significant. For males, sleeping >7 h was associated with better stress management (β = 1.13; confidence interval (CI) = 1.03–1.23), and for females, sleeping >7 h was also associated with better stress management (β = 1.15; CI = 1.05–1.26) as well.
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        	Table 2: Six dimensions of the adolescent health promotion scale after grouping by sleeping duration and gender
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        	Table 3: Coefficients based on a logistic regression to explore association between the sleeping duration, adolescent health promotion dimensions, and unsafe medicine consumption
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    Discussion


    The results in [Table - 1] show that significant sleeping duration differences existed in the AHP scores on nutrition and stress management. Specifically, [Table - 1] reveals that the participants whose sleeping duration was ≥7 h had a greater tendency to have good nutritional behavior than those whose sleeping duration was <7 h. However, there was no significant gender difference in terms of sleeping duration [Table - 2]. Further, [Table - 3] shows that nutrition behavior was associated with sleeping duration. That is, students who have poor nutrition may obtain insufficient amounts of sleep. A past study [bookmark: ft21][21] indicated that a shorter weekday sleep duration (<8 h) was associated with nutrient intake. Adolescents sleeping <8 h consumed higher amounts of calories and fats. High fat in the diet can have a negative effect on sleep time and sleep architecture.[bookmark: ft21][21] Rapid eye movement may be reduced with higher levels of fat intake [bookmark: ft22][22] and the intake of fat and animal protein (meat) may increase in people between 19 and 30 years of age. Moreover, longer sleeping duration was positively associated with dietary patterns that included vegetables and fruit.[bookmark: ft23][23] Therefore, developing healthy nutrient intake behavior for college students should be highlighted. Reducing the intake of high-fat foods and calories could be one of the good ways to improve sleep health.[bookmark: ft24][24]


    In addition, a past study [bookmark: ft25][25] pointed out that too much stress is the main cause of insomnia because stress can lead to anxiety, tension, and other negative emotions and can, in turn, stimulate the sympathetic nerves to secrete new epinephrine and adrenaline, causing the arousal system to maintain tension and resulting in difficulty with going to sleep or remaining asleep. Some evidence indicates that having good stress management may be specifically effective in preventing sleep problems and developing regular sleeping habits.[bookmark: ft26][26],[bookmark: ft27][27] Based on our findings, both male and female students who had better stress management were shown to obtain more sufficient amounts of sleep. Thus, providing health information and guidelines related to stress management and relaxation techniques may be needed.


    According to our findings, there was a greater number of participants who slept <7 h who take painkillers without seeing a doctor as compared to those participants who slept >7 h. One possible explanation for this finding is that the students who sleep less may have a higher need for painkillers. Considering convenience, they may go directly to the pharmacy to purchase painkillers without consulting a doctor. In addition, our findings also indicated that sleeping duration is associated with unsafe medicine consumption. This implies that the students who sleep less may prefer to purchase and take medicine on their own. A past study [bookmark: ft12][12] reported that sleep duration is associated to injury-related risk behavior such as drinking and driving among high school students. Hence, insufficient sleep could directly contribute to engagement in injury risk behavior. Taking medicine without consulting a doctor increases the risk related to medication safety, for example, polypharmacy or repeated use of medications. Thus, both medication safety and sleep health education are recommended.


    The current study includes several limitations. Sleeping duration was assessed using a self-reported method. Although self-reported sleep parameters such as duration are frequently used,[bookmark: ft28][28] the use of more objective measures of sleep duration is strongly recommended. Another limitation is our small sample size and the fact that the entire sample was collected from one college. Therefore, the generalization of this study is relatively low. In addition, many confounders (e.g., family income or schoolwork stress) affecting the duration of sleep were not collected in the study. However, our findings might provide evidence that self-reported sleep duration is associated with health-related behavior.


    Conclusions


    In conclusion, we found that the college students with sufficient sleep had significantly better health-related behavior in the areas of nutrition and stress management compared to the students with insufficient sleep. This means that the students whose sleeping duration was ≥7 h had a greater tendency to have good nutritional behavior and stress management behavior than those whose sleeping duration was <7 h. Moreover, the students with insufficient sleep had a significantly greater tendency to have unsafe medicine consumption habits including taking painkillers without seeing a doctor compared to the students with sufficient sleep. The nutrition behavior, stress management behavior, and unsafe medicine consumption habits were also predictive of sleeping duration. Therefore, in order to obtain sufficient sleep, providing college students with lessons on nutritional intake, stress management, and medication safety may be a feasible approach to helping them improve their sleep habits.
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  Table 2: Six dimensions of the adolescent health promotion scale after grouping by sleeping duration and gender
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  Table 3: Coefficients based on a logistic regression to explore association between the sleeping duration, adolescent health promotion dimensions, and unsafe medicine consumption
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Sleeping duration
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OR (95% CT) P OR (95% CI) P OR (95% CI) P

AHP dimensions
Nutrition 1.12(1.02-122) <005 1.1 (0.98-1.26) 011 1.10 (0.97-1.25) 0.14
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Total scores 1.02 (1.00-1.03) 0.05 1.01 (0.99-1.03) 0.40 1.02 (1.00-1.05) 0.05
Unsafe medicine consumption 0.60 (0.38-0.95) <005 053 (0.24-1.12) 0.10 0.60 (0.33-1.11) 0.11

Adjusted for gender, age, body mass index, religion, smoker, aleohol consumption, and betel mut chewing. Unsafe medicine consumption:
Accumulated four items: took dict pills, cold medicine, sleeping pills, and painkillers, respectively, without seeing a doctor. AHP: Adolescent
health promotion, CI: Confidence interval. OR: Odds ratio





