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Abstract

:

This study explored whether atrial fibrillation (AF)’s influence on short sleep duration (SD) increases the subsequent risk of fatness in management executives. This study included 25,953 healthy individuals working as management executives with ages ranging from 35 to 65 years (19,100 men and 6853 women) who participated in a qualifying physical filter program from 2006 to 2017 in Taiwan. Men and women who slept < 4 h had a 4.35-fold and 5.26-fold higher risk of developing AF than those who slept 7–8 h normally. Men and women who slept < 4 h had a 6.44-fold and 9.62-fold higher risk of fatness than those who slept 7–8 h. Men and women with AF had a 4.52-fold and 6.25-fold higher risk of fatness than those without AF. It showed that AF induced by short SD increases the risk of fatness. A short SD can predict an increased risk of fatness among management executives in Taiwan.
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1. Introduction


A majority of American individuals have sleep disturbances, and a small percentage are extremely tired during the day, which affects their daily lives [1,2,3]. Over time, the average sleep duration has decreased. Although our society has changed dramatically, lack of sleep affects our normal routine [4].



The World Health Organization (WHO) recommends the use of body mass index (BMI) to measure fatness, which is calculated by dividing weight (kg) by the square of height (meters). After evaluation by the WHO, a BMI of 25.0–29.9 kg/m2 was defined as overweight, and a BMI ≥ 30.0 kg/m2 was defined as fatness [5]. Fatness is caused by excessive calorie intake and too little exercise, resulting in the accumulation of calories, which accumulate in the body in the form of fat [5]. In addition to heredity, it is mainly affected by a fatness-producing environment and lifestyle factors. Being overweight and fat are major risk factors for several chronic diseases, including atrial fibrillation (AF), cardiovascular diseases (CVD), and tumors [5,6].



Sleep is an indispensable part of our normal physiological activities; however, under various life and social pressures, insomnia, dreaminess, early awakening, snoozing, and other problems, sleep health has become a topic of concern [7,8,9]. In a busy urban life, in which people use their commute time to catch up, lack of sleep can impair judgment and cause one to be distracted. Making sleep the priority can improve cognitive performance at work [10]. People work long hours, so it is no surprise that work and sleep are closely related [11]. Everything that affects work must also affect sleep [12]. The primary reason that most people cut back on sleep is work [13].



AF is the most common clinical arrhythmia. According to prevalence surveys, approximately 2% of the population has AF, and its incidence increases with age [14]. The mechanism that causes AF is generally believed to be the extremely rapid abnormal discharges in the atrial tissue, resulting in the inability of the atria to contract normally and irregular heartbeat [15]. AF is caused by the atrium replacing the sinus node that normally sends out electrical signals, resulting in a rapid and disorderly heartbeat during the attack [16]. Previously, AF treatment was supported by the three pillars of stroke prevention, heart rhythm control, and ventricular rate control [17]. Projections indicate that the global prevalence of AF will increase 2.5-fold by 2050 [18,19]. One study suggests that adverse outcomes in patients with AF are more common in men and women with low educational level. Therefore, increased attention should be paid to patients with AF and unmarried men with lower educational level to treat AF in a timely manner and prevent its debilitating complications [20].



Previous studies have discussed the relationship between fatness and obstructive sleep apnea (OSA) as they may be related to the growing epidemic of AF and the possible mechanistic links and implications for AF treatment [21]. Fatness is a risk factor for AF, and OSA is highly prevalent in obesity [22]. OSA is associated with AF, but it is unclear whether AF’s influence on short sleep duration increases the risk of fatness. Studies on AF’s influence on sleep duration and fatness in the Asian management executive population are limited. Therefore, we evaluated AF’s influence on short sleep duration and the risk of fatness in management executives. We used the MJ Health Examination Center Database to investigate whether AF’s influence on short sleep duration increases the risk of fatness.




2. Materials and Methods


2.1. Data Sources


The MJ Health Data Database is a long-term tracking, large-scale, and comprehensive population health database. Since 1994, the health database has collected data on participants who received health examination services at the MJ Health Management Agency. In addition to health data, some participants agreed to donate blood samples as early as 2002. MJ Health Management has four health examination centers in Taiwan, located in Taipei (Northern Region), Taoyuan (Northwest Region), Taichung (Central Region), and Kaohsiung (Southern Region), providing comprehensive services to people in Taiwan and neighboring regions in Asia. The health database stores the actual data of the participants’ previous physical health examination findings. The data can be traced back to the health examination results in 1994. Therefore, many participants in the health database have multiple health examination records. Information, such as type, is collected through health questionnaires, and the human body and biochemical test data are collected through health examinations. These data are continuously collected with no expiration date.




2.2. Study Design


The study was conducted on 25,953 healthy individuals working as management executives with ages ranging from 35 to 65 years (19,100 men and 6853 women) who participated in a qualifying physical filter program from 2006 to 2017 in Taiwan (MJ Health Examination Center). The Institutional Review Board of Tri-Service General Hospital approved the study and waived the requirement for personal written informed consent (TSGHIRB No. B-109-39). The flowchart from MJ Health Examination Center in Taiwan is shown in Figure 1.



The health examination items were medical history, height, weight, waist circumference, vision, color discrimination, hearing, blood pressure, and other physical examinations; chest radiography; urine protein and urine occult blood; hemoglobin and white blood cell count; and blood sugar, liver index ALT, renal index creatinine, cholesterol, triglycerides, high-density lipoprotein cholesterol, and low-density lipoprotein cholesterol levels. Each examiner completed a self-review questionnaire divided into basic personal information and important lifestyle information, such as drinking, smoking, sleep duration, and personal health history.



Automatic weight and height scales (HGM) were used to measure body weight and height, respectively. The WHO recommends the use of body mass index (BMI) to measure fatness, which is calculated by dividing weight (kg) by the square of height (meters). After evaluation by the WHO, a BMI of 25.0–29.9 kg/m2 was defined as overweight, and a BMI ≥ 30.0 kg/m2 was defined as fatness [5].



All examiners were required to report on how long they slept each night to determine the sleep duration. The question was “How many hours do you sleep on average at night?” Sleep duration was divided into <4 h, 4–6 h, 6–7 h, 7–8 h, and >8 h.



AF detection technology (Biomedical’s patented AFIB) can effectively screen out the most dangerous and fatal arrhythmia—AF—and exclude other arrhythmias caused by physiological and human factors. AF can be automatically detected in the blood pressure measurement process through the patented technology of Biomedical. The user measures in the MAM three-average mode. If AF is found, an icon will be displayed on the screen as a method for early medical diagnosis and medical consultation to help patients understand their health status.



Smokers were classified as subjects who currently smoke cigarettes or past smokers and those who never smoke. Moreover, the subject’s alcohol consumption was determined by their self-report, and they were classified as current drinkers, past drinkers, and those who never drink. Every participant self-reported a question on sleep quality measured by three categories: sleeping well, sleeping fairly well, and sleeping poorly.



Participants were asked to indicate their history of diseases such as hypertension. The data were coded as dichotomous “Yes” and “No”. The selection of the relevant variables is constrained by the number of variables. Based on the purpose of this study and the availability of data, there is one measurable dependent variable in this study, namely, obesity. The independent variables comprise sex, marital status, educational level, smoking, alcohol consumption, sleep quality, and hypertension.




2.3. Statistical Analysis


Descriptive statistics comprised percentages, mean and standard deviation, the mean and standard deviation for continuous variables, and the sum (proportion) for categorical variables. Multivariate adjusted odds ratio (OR) and 95% confidence interval (CI) were used to analyze the influence of sleep duration on the development of AF and fatness. After adjusting for age, marital status, educational level, smoking, alcohol consumption, and hypertension, conditional logistic regression analysis was performed to assess the association between sleep duration and development of AF and fatness. SPSS version 22 was used in the data analysis (IBM, Armonk, NY, USA). We considered p-values < 0.05 as statistically significant.





3. Results


This study included 25,953 participants, of whom 19,100 (73.59%) were male with a mean age of 45 ± 7.35 years and 6853 (26.41%) were female with a mean age of 43 ± 6.24 years (Table 1). The age ranged from 35 to 65 years. Moreover, 18.15% of women were single and educated at the university level (42.2%). Marital status included single, married, divorced, and widowed. Educational levels were divided into high school or less, college, university, and graduate school.



Sleep duration was divided into five categories; <4 h, 4–6 h, 6–7 h, 7–8 h, and >8 h. Overall, the most frequent sleep duration for each sex was 6–7 h. However, <1% of both men and women had a sleep duration of >8 h.



Smoking and alcohol consumption were divided into categories as never smoked and never drank, past smoker and past drinker, and current smoker and current drinker. The majority of women never smoked and never drank (95.3%, 94.2%), but one-third of men were current smokers (30.4%). Moreover, 16.1% of men and 13.1% of women had AF.



The risk (adjusted OR) of AF was 4.35 (95% CI = 1.08–1.46) in men who slept < 4 h compared with those with normal sleep duration of 7–8 h (p = 0.003) and 5.26 in women (95% CI =1.10–1.60; p = 0.002) (Table 2). Sleep duration that is associated with AF was not evident in the other sleep duration groups.



Table 3 shows the multiple linear regression analysis between AF and fatness. In men in the <4 h group, after adjustment for age, fatness had a significant correlation with AF (β = 0.52, p = 0.002). In women in the <4 h group, fatness was more strongly associated with AF (β= 0.68, p < 0.001), while differences between men and women in the 4–6 h, 6–7 h, 7–8 h, and >8 h groups were not significant.



Table 4 shows that, in terms of sleep duration, men who slept < 4 h had a 6.44-fold higher risk of obesity than those who slept 7–8 h, and women who slept < 4 h had a 9.62-fold higher risk of obesity than those who slept 7–8 h. In terms of AF, men with AF had a 4.52-fold higher risk of obesity than those without AF. Females with AF had a 6.25-fold higher risk of fatness than participants without AF. As a sensitivity analysis, we performed a logistic regression analysis with different sleep duration categories (<6 h, 6–7 h, 7–8 h, and >8 h). Very short sleep duration (<6 h) had a higher risk of obesity both in male and female (Tables S1 and S2).




4. Discussion


The results showed that men and women who slept < 4 h had a greater risk of AF than those who slept 7–8 h normally. Fatness was significantly associated with AF in men and women who slept < 4 h. Regarding AF, men and women with AF had a greater risk of fatness than those without AF. Men and women who slept < 4 h had a greater risk of fatness than those who slept 7–8 h. Therefore, AF affects short sleep duration and the risk of fatness.



Sleep duration is associated with P-wave dispersion, QT dispersion, and P-wave duration, which are also predictors of AF [23,24]. Several studies have shown that short sleep duration has negative effects on the endocrine, immunological, and metabolic systems [25,26,27]. Furthermore, insomnia has been suggested as a risk factor that increases the likelihood of developing CVD by inducing autonomic dysregulation and inflammatory pathways [28,29], which is consistent with our study. When AF occurs, the blood output of the heart will be reduced due to the rapid and irregular heart rate, the blood pressure of the patient may decrease, and the patient may have palpitations, chest tightness, dyspnea, wheezing, dizziness, and other symptoms [30,31]. Dyspnea due to AF leads to fatigue, and the associated exercise intolerance can lead to a sedentary lifestyle with a risk of obesity [31], which is consistent with our study.



The result revealed that men and women who slept < 4 h had a greater risk of AF than those who slept 7–8 h normally. Fatness was significantly related to AF in men and women who slept < 4 h. Participants with AF had a greater risk of obesity than participants without AF. Men and women who slept < 4 h had a greater risk of obesity than those who slept 7–8 h. Therefore, AF’s influence on short sleep duration and fatness warrants consideration.



The primary goal of stress management and health promotion programs is to improve health by empowering people to take control of their own lives [32]. Lifestyle choices related to daily health are an integral part of these interventions and critical in assessing their efficacy [33]. To date, concepts such as self-efficacy, self-control, and empowerment have only been assessed through tools that only partially address daily life choices [32]. The Healthy Lifestyle and Personal Control Questionnaire (HLPCQ) is a good tool for assessing the effectiveness of future health-promoting interventions to improve an individual’s lifestyle and well-being [32,33].



A new tool designed to assess general lifestyle is the General Lifestyle Questionnaire (GLQ), a unique tool that simultaneously measures cognitive, physical, social, and other leisure activities and sleeps, diet, and substance use (alcohol and tobacco) [34]. Therefore, this can be a useful tool in clinical practice and research involving understanding how participation in daily activities affects health, well-being, and/or quality of life [31]. Healthy Lifestyle Questionnaire (Cuestionario de Estilos de Vida Saludables, CEVS-II), measures eating habits, resting habits, tobacco, alcohol consumption, other drug use, and physical activity practices [35]. CEVS-II understands the validity and reliability of the Population Healthy Lifestyle Questionnaire, which is an adequate tool for diagnosing healthy lifestyles in the population [35].



There are several limitations to the study. First, sleep duration was self-reported, which may not be accurate. Second, this was a cross-sectional study, causation cannot be inferred, and caution should be taken when interpreting the results. Third, we cannot rule out the left atrial size, underlying heart disease, and other causes closely related to AF and fatness in a few sleep duration subgroups. Finally, the secondary data used for this study may not represent all confounders that may influence sleep duration.



The strong point of this study was the large cross-sectional pool of management executives from 2006 to 2017 from both men and women in their productive age range.




5. Conclusions


This study revealed that AF’s influence on short sleep duration increases the subsequent risk of fatness. Short sleep duration predicts an increased risk of fatness among management executives in Taiwan. Therefore, understanding AF’s influence on short sleep duration and preventing modifiable risk factors will help significantly reduce the risk of fatness. The research results will be important evidence for healthcare management to promote not only fatness prevention but all lifestyles. Lifestyle factors are important regulators of physical and mental health and have a great impact on the quality of life and well-being throughout life. Therefore, a proper and comprehensive assessment of lifestyle is essential to detect unhealthy behaviors and prevent their effects on physical and/or mental health. Healthcare professionals should be equipped with tools, knowledge, skills, and competencies in the newly distinguished field of lifestyle medicine, e.g., HLPCQ, GLQ, and CEVS-II, to overcome an increasingly complex medical situation.



Future studies should divide the sample population into more groups according to the combination of obesity and sleep duration and then analyze their relationship with AF.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/ijerph19095438/s1. Table S1: Sensitivity analysis for adjusted odds ratios (95% CI) between sleep duration and obesity (Male); Table S2: Sensitivity analysis for adjusted odds ratios (95% CI) between sleep duration and obesity (Female).





Author Contributions


Conceptualization: R.S.W., S.-H.H., Y.-C.H., C.-A.S., I.-L.L. and B.-L.W. formal analysis: I.-L.L., B.-L.W., C.-A.S., S.-H.H., Y.-C.H. and W.-C.C. investigation: R.S.W., C.-A.S., S.-H.H., Y.-C.H. and B.-L.W. methodology: W.-C.C., C.-A.S., S.-H.H., Y.-C.H. and R.S.W. project administration: R.S.W., W.-C.C., S.-H.H., Y.-C.H. and W.-C.C. writing—original draft: R.S.W., S.-H.H., Y.-C.H. and W.-C.C. writing—review, and editing: R.S.W., B.-L.W., C.-A.S., S.-H.H., Y.-C.H. and W.-C.C. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


This study was approved by the Institutional Review Board of Tri-Service General Hospital at the National Defense Medical Center in Taipei, Taiwan (TSGH IRB No. B-109-39). All methods were performed following relevant guidelines and regulations.




Informed Consent Statement


Not applicable.




Data Availability Statement


Data are available from the MJ Health Examination Center Database. All or part of the data used in the research were authorized by and received from MJ Health Research Foundation (authorization code: AP_A2020019). Any interpretation or conclusion described in the paper does not represent the views of MJ Health Research Foundation. Due to legal restrictions imposed by the government of Taiwan concerning the “Personal Information Protection Act”, data cannot be made publicly available. Requests for data can be sent as a formal proposal to the MJ Health Examination Center Database (https://www.mjhrf.org/ (accessed on 15 March 2022)).




Acknowledgments


We wish to thank MJ Health Research Foundation for providing the MJ Health Data Database. This study was supported by Tri-Service General Hospital Research Foundation (TSGH-B-111018). The sponsor has no role in the study design, data collection, and analysis, decision to publish, or preparation of the manuscript.




Conflicts of Interest


The authors declare that they have no competing interest.




References


	



Short Sleep Duration Among Workers—United States. 2010. Available online: https://www.ncbi.nlm.nih.gov/pubmed/22534760 (accessed on 18 April 2021).

	



2013 International Bedroom Poll: Summary of Findings. Available online: https://www.sleepfoundation.org/professionals/sleep-americar-polls/2013-international-bedroom-poll (accessed on 20 April 2021).

	



2005 Sleep in America Poll. Available online: https://www.sleepfoundation.org/professionals/sleep-america-polls (accessed on 18 April 2021).

	



2002 Sleep in America Poll. Available online: https://www.sleepfoundation.org/professionals/sleep-americar-polls/2002-adult-sleep-habits (accessed on 3 January 2021).

	



World Health Organization. Obesity and Overweight. Available online: https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight (accessed on 15 May 2021).

	



Prevalence of Obesity. Available online: https://www.worldobesity.org/about/about-obesity/prevalence-of-obesity (accessed on 16 August 2021).

	



Basner, M.; Fomberstein, K.M.; Razavi, F.M.; Banks, S.; William, J.H.; Rosa, R.R.; Dinges, D.F. American time use survey: Sleep time and its relationship to waking activities. Sleep 2007, 30, 1085–1095. [Google Scholar] [CrossRef] [PubMed]

	



Krueger, P.M.; Friedman, E.M. Sleep duration in the United States: A cross-sectional population-based study. Am. J. Epidemiol. 2009, 169, 1052–1063. [Google Scholar] [CrossRef] [PubMed]

	



Knutson, K.L.; Van Cauter, E.; Rathouz, P.J.; DeLeire, T.; Lauderdale, D.S. Trends in the prevalence of short sleepers in the USA: 1975–2006. Sleep 2010, 33, 37–45. [Google Scholar] [CrossRef] [PubMed]

	



Anna Dahlgren, G.K.a.T.Å. Overtime work and its effects on sleep, sleepiness, cortisol and blood pressure in an experimental field study. Scand. J. Work Environ. Health 2006, 32, 318–327. [Google Scholar] [CrossRef] [PubMed]

	



Hale, L. Who has time to sleep? J. Public Health 2005, 27, 205–211. [Google Scholar] [CrossRef]

	



Nishikitani, M.; Nakao, M.; Karita, K.; Nomura, K.; Yano, E. Influence of overtime work, sleep duration, and perceived job characteristics on the physical and mental status of software engineers. Ind. Health 2005, 43, 623–629. [Google Scholar] [CrossRef]

	



Park, J.; Kim, Y.; Chung, H.K.; Hisanaga, N. Long working hours and subjective fatigue symptoms. Ind. Health 2001, 39, 250–254. [Google Scholar] [CrossRef]

	



Bilal, I.M.; Taneja Anil, K.; Lip Gregory, Y.H.; Marcus, F. Recent developments in atrial fibrillation. BMJ 2005, 330, 238–243. [Google Scholar]

	



Watson, T.; Shanstila, E.; Lip Gregory, Y.H. Modern management of atrial fibrillation. Clin. Med. 2007, 7, 28–34. [Google Scholar] [CrossRef]

	



Jahangir, A.; Lee, V.; Friedman, P.A.; Trusty, J.M.; Hodge, D.O.; Kopecky, S.L.; Packer, D.L.; Hammill, S.C.; Shen, W.K.; Gersh, B.J. Long-term progression and outcomes with aging in patients with lone atrial fibrillation: A 30-year follow-up study. Circulation 2007, 115, 3050–3056. [Google Scholar] [CrossRef]

	



Morovatdar, N.; Ebrahimi, N.; Rezaee, R.; Poorzand, H.; Bayat Tork, M.A.; Sahebkar, A. Sleep duration and risk of atrial fibrillation: A systematic review. J. Atr. Fibrillation 2019, 11, 2132. [Google Scholar] [CrossRef] [PubMed]

	



Schmidt, C.; Kisselbach, J.; Schweizer, P.A.; Katus, H.A.; Thomas, D. The pathology and treatment of cardiac arrhythmias: Focus on atrial fibrillation. Vasc. Health Risk Manag. 2011, 7, 193–202. [Google Scholar] [PubMed]

	



Patel, S.R.; Hu, F.B. Short sleep duration and weight gain: A systematic review. Obesity 2008, 16, 643–653. [Google Scholar] [CrossRef] [PubMed]

	



Wändell, P.; Carlsson, A.C.; Gasevic, D.; Holzmann, M.J.; Ärnlöv, J.; Sundquist, J.; Sundquist, K. Socioeconomic factors and mortality in patients with atrial fibrillation-a cohort study in Swedish primary care. Eur. J. Public Health 2018, 28, 1103–1109. [Google Scholar] [CrossRef]

	



Needleman, M.; Calkins, H. The role of obesity and sleep apnea in atrial fibrillation. Curr. Opin. Cardiol. 2011, 26, 40–45. [Google Scholar] [CrossRef]

	



Gami, A.S.; Hodge, D.O.; Herges, R.M.; Olson, E.J.; Nykodym, J.; Kara, T.; Somers, V.K. Obstructive sleep apnea, obesity, and the risk of incident atrial fibrillation. J. Am. Coll. Cardiol. 2007, 49, 565–571. [Google Scholar] [CrossRef]

	



Ozer, O.; Ozbala, B.; Sari, I.; Davutoglu, V.; Maden, E.; Baltaci, Y.; Yavuz, S.; Aksoy, M. Acute sleep deprivation is associated with increased QT dispersion in healthy young adults. Pacing Clin. Electrophysiol. 2008, 31, 979–984. [Google Scholar] [CrossRef]

	



Sari, I.; Davutoglu, V.; Ozbala, B.; Ozer, O.; Baltaci, Y.; Yavuz, S.; Aksoy, M. Acute sleep deprivation is associated with increased electrocardiographic P-wave dispersion in healthy young men and women. Pacing Clin. Electrophysiol. 2008, 31, 438–442. [Google Scholar] [CrossRef]

	



Knutson, K.L.; Spiegel, K.; Penev, P.; Van Cauter, E. The metabolic consequences of sleep deprivation. Sleep Med. Rev. 2007, 11, 163–178. [Google Scholar] [CrossRef]

	



Spiegel, K.; Knutson, K.; Leproult, R.; Tasali, E.; Van Cauter, E. Sleep loss: A novel risk factor for insulin resistance and Type 2 diabetes. J. Appl. Physiol. 2005, 99, 2008–2019. [Google Scholar] [CrossRef]

	



Açar, G.; Akçakoyun, M.; Sari, I.; Bulut, M.; Alizade, E.; Özkan, B.; Yazicioğlu, M.V.; Alici, G.; Avci, A.; Kargin, R.; et al. Acute sleep deprivation in healthy adults is associated with a reduction in left atrial early diastolic strain rate. Sleep Breath. 2013, 17, 975–983. [Google Scholar] [CrossRef] [PubMed]

	



Korantzopoulos, P.; Kolettis, T.; Siogas, K.; Goudevenos, J. Atrial fibrillation and electrical remodeling: The potential role of inflammation and oxidative stress. Med. Sci. Monit. 2003, 9, RA225–RA229. [Google Scholar] [PubMed]

	



Aviles, R.J.; Martin, D.O.; Apperson-Hansen, C.; Houghtaling, P.L.; Rautaharju, P.; Kronmal, R.A.; Tracy, R.P.; Van Wagoner, D.R.; Psaty, B.M.; Lauer, M.S.; et al. Inflammation as a risk factor for atrial fibrillation. Circulation 2003, 108, 3006–3010. [Google Scholar] [CrossRef]

	



Rienstra, M.; Lubitz, S.A.; Mahida, S.; Magnani, J.W.; Fontes, J.D.; Sinner, M.F.; Benjamin, E.J. Symptoms and functional status of patients with atrial fibrillation: State of the art and future research opportunities. Circulation 2012, 125, 2933–2943. [Google Scholar] [CrossRef]

	



Nesheiwat, Z.; Goyal, A.; Jagtap, M. Atrial Fibrillation; StatPearls Publishing: Treasure Island, FL, USA, 2022. [Google Scholar]

	



Darviri, C.; Alexopoulos, E.C.; Artemiadis, A.K.; Tigani, X.; Kraniotou, C.; Darvyri, P.; Chrousos, G.P. The Healthy Lifestyle and Personal Control Questionnaire (HLPCQ): A novel tool for assessing self-empowerment through a constellation of daily activities. BMC Public Health 2014, 14, 995. [Google Scholar] [CrossRef]

	



Czapla, M.; Juárez-Vela, R.; Rozensztrauch, A.; Karniej, P.; Uchmanowicz, I.; Santolalla-Arnedo, I.; Baska, A. Psychometric Properties and Cultural Adaptation of the Polish Version of the Healthy Lifestyle and Personal Control Questionnaire (HLPCQ). Int. J. Environ. Res. Public Health 2021, 18, 9190. [Google Scholar] [CrossRef] [PubMed]

	



Lopez-Fontana, I.; Perrot, A.; Krueger, K.R.; Le Scanff, C.; Bherer, L.; Castanier, C. A global lifestyle assessment: Psychometric properties of the General Lifestyle Questionnaire. Psychol. Française 2020, 65, 311–323. [Google Scholar] [CrossRef]

	



Leyton-Román, M.; Mesquita, S.; Jiménez-Castuera, R. Validation of the Spanish Healthy Lifestyle Questionnaire. Int. J. Clin. Health Psychol. 2021, 21, 100228. [Google Scholar] [CrossRef] [PubMed]








[image: Ijerph 19 05438 g001 550] 





Figure 1. Flowchart of this study. 
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Table 1. Descriptive statistics of examiners (n = 25,953).
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Variables

	
Male (19,100)

	
Female (6853)

	
p-Value




	
n (%)

	
n (%)






	
Age(mean ± SD, year)

	
45 ± 7.35

	
43 ± 6.24

	
<0.001




	
Marital status

	
<0.001




	
Single

	
1027 (5.38)

	
1244 (18.15)




	
Married

	
17,594 (92.12)

	
5101 (74.43)




	
Divorced

	
415 (2.17)

	
420 (6.13)




	
Widowed

	
64 (0.34)

	
88 (1.28)




	
Educational level

	
0.785




	
High school or less

	
1589 (8.3)

	
695 (10.1)




	
College

	
4530 (23.7)

	
1724 (25.2)




	
University

	
7348 (38.5)

	
2893 (42.2)




	
Graduate school

	
5633 (29.5)

	
1541 (22.5)




	
Smoking

	
0.173




	
Never

	
11,176 (58.5)

	
6529 (95.3)




	
Past

	
2113 (11.1)

	
76 (1.1)




	
Current

	
5811 (30.4)

	
248 (3.6)

	




	
Alcohol consumption

	
0.213




	
Never

	
14,028 (73.4)

	
6456 (94.2)




	
Past

	
331 (1.7)

	
17 (0.2)




	
Current

	
4741 (24.8)

	
380 (5.5)




	
AF

	
<0.001




	
No

	
16,012 (83.9)

	
5950 (86.9)




	
Yes

	
3088 (16.1)

	
903 (13.1)




	
Sleep duration

	
<0.001




	
<4 h

	
58 (0.3)

	
19 (0.3)




	
4–6 h

	
3530 (18.5)

	
1273 (18.6)




	
6–7 h

	
13,466 (70.5)

	
4677 (68.2)




	
7–8 h

	
1938 (10.1)

	
826 (12.1)




	
>8 h

	
108 (0.6)

	
58 (0.8)








n = sample size. n% = sample size percentage. SD = standard deviation, p < 0.001.
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Table 2. Logistic regression analysis different sleep duration and AF.
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Group

	
Male

	
Female




	
Variable

	
Adjusted OR

	
95% CI

	
p-Value

	
Adjusted OR

	
95% CI

	
p-Value






	
7–8 h

	
1.0

	
(Reference)

	

	
1.0

	
(Reference)

	




	
<4 h

	
4.35

	
2.10–4.60

	
0.002

	
5.26

	
4.81–5.95

	
0.001




	
4–6 h

	
1.29

	
0.93–1.79

	
0.13

	
1.17

	
0.65–2.09

	
0.121




	
6–7 h

	
1.29

	
0.93–1.79

	
0.13

	
1.17

	
0.65–2.09

	
0.341




	
>8 h

	
1.3

	
1.18–1.45

	
0.999

	
1.36

	
0.99–1.85

	
0.062








Adjusted for age, hypertension, diabetes, dyslipidemia, and BMI estimates. Adjusted OR = adjusted odds ratio, CI = confidence interval, p < 0.001.
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Table 3. Multiple linear regression analysis between AF and fatness.
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Group

	
Male

	
Female




	
Variable

	
AF

	
AF




	

	
β

	
R2

	
p-Value

	
β

	
R2

	
p-Value






	
<4 h

	
0.52

	
0.06

	
0.002

	
0.68

	
0.04

	
<0.001




	
4–6 h

	
0.28

	
0.06

	
0.03

	
0.52

	
0.09

	
0.13




	
6–7 h

	
0.58

	
0.05

	
0.36

	
−0.28

	
0.04

	
0.35




	
7–8 h

	
0.34

	
0.10

	
0.12

	
0.61

	
0.19

	
0.23




	
>8 h

	
0.37

	
0.30

	
0.39

	
0.60

	
0.14

	
0.06








AF = atrial fibrillation, p < 0.001.
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Table 4. Adjusted odds ratios (95% CI) of fatness with sleep duration and AF by sex.
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Variables

	
Male (n = 19,100)

	
p-Value

	
Female (n = 6853)

	
p-Value




	
Adjusted OR

	
95% CI

	
Adjusted OR

	
95% CI






	
Sleep duration




	
7–8 h

	
1.000

	
(Reference)

	

	
1.000

	
(Reference)

	




	
<4 h

	
6.441

	
6.441

	
<0.001

	
9.622

	
1.788–51.779

	
<0.001




	
4–6 h

	
1.835

	
1.377–2.445

	
0.895

	
1.941

	
0.891–4.228

	
0.769




	
6–7 h

	
1.291

	
0.991–1.681

	
0.212

	
1.644

	
0.809–3.340

	
0.132




	
>8 h

	
1.430

	
0.561–3.647

	
0.173

	
2.845

	
0.588–13.760

	
0.324




	
AF




	
No

	
1.000

	
(Reference)

	

	
1.000

	
(Reference)

	




	
Yes

	
4.523

	
3.672–5.299

	
<0.001

	
6.258

	
(4.274–8.277)

	
<0.001








Age, marital status, educational level, smoking, alcohol consumption, and hypertension were adjusted. Adjusted OR (odds ratio), CI = confidence interval. AF = atrial fibrillation, p < 0.001.
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