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Gender‑specific link between sleep 
quality and body composition 
components: a cross‑sectional 
study on the elderly
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Sleep duration has been associated with overweight/obesity. Since sleep quality and body 
composition alter during aging, we conducted this study to determine if sleep quality is linked to body 
composition components in elderly people. This is a cross-sectional study conducted on 305 Iranian 
community-dwelling elderly aged ≥ 65 years. Sleep quality and body composition components were 
evaluated using Pittsburgh sleep quality index and bioelectric impedance analysis, respectively. 
The association of sleep quality and body composition components was examined using linear 
regression analysis. The prevalence of poor sleep quality and overweight/obesity was 48.9% and 
54.4% in men and 77.0% and 79.3% in women, respectively. Women had significantly higher scores 
in most PSQI items than men, indicating their worse sleep quality compared to men. Women also 
had significantly higher body mass index (BMI), body fat percentage, and visceral adipose tissue 
and lower skeletal muscle and fat-free mass percentages than men. In the adjusted regression 
model, men showed positive associations between the third tertile of poor sleep quality and BMI 
(B = 1.35; 95% CI 0.08–2.61) and waist circumference (B = 4.14; 95% CI 0.39–7.89), but they did not 
demonstrate an association between sleep quality and body composition components. In the adjusted 
regression model for women, there were positive associations for BMI (B = 1.21; 95% CI 0.34–2.07), 
waist circumference (B = 2.95; 95% CI 0.99–4.91), body fat percentage (B = 2.75; 95% CI 1.06–4.45), 
and visceral adipose tissue (B = 7.80; 95% CI 1.73–13.87); also there were negative associations for 
skeletal muscle (B =  − 1.40; 95% CI − 2.39 – – 0.41) and fat-free mass (B =  − 2.76; 95% CI − 4.46 – –1.07) 
percentages. Except for waist circumference, other variables differed between men and women 
(P < 0.001). Weight management, prevention of muscle wasting, and improvement of sleep quality 
should be considered in a consortium when designing healthcare strategies for the elderly.
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Sleep is a critical aspect of the biological life of humankind1. It is necessary for replenishing the energy and 
alertness for everyday activities and maintaining homeostasis, metabolism, and proper function of the brain 
and other organs of the body2–4. Not only sleep quantity, but also its quality has profound effects on our health5. 
Investigations in different parts of the world have shown that sleep deprivation is prevalent even among healthy 
individuals6. Reports show that adults have an average of 6.8 h sleep in weeknights and 7.8 h on weekends; 62% of 
adults do not feel they are getting enough sleep7. Poor or inadequate sleep has been associated with higher risks 
of cardiovascular diseases, depression, irritability, Alzheimer’s disease, fall and bone fractures, and chronic pain3.

The rate of aging is on the rise worldwide, and Iran is no exception. In this country, the speed of aging is one of 
the fastest in the world and more than 22% of Iranians are predicted to be over 65 years in 20508. Sleep disorders 
are common among the elderly9. Aging is associated with difficulties in falling asleep, staying asleep, and having 
a deep sleep9. Studies in Iran have demonstrated overall poor sleep quality in older adults10. Therefore, it seems 
beneficial to assess the sleep status alongside other health-related factors in this population.

OPEN

1Department of Community Nutrition, School of Nutrition and Food Sciences, Shiraz University of Medical 
Sciences, Razi Blvd, Shiraz 7153675541, Iran. 2School of Nutrition and Food Sciences, Nutrition Research Center, 
Shiraz University of Medical Sciences, Shiraz, Iran. 3Department of Clinical Nutrition, School of Nutrition and Food 
Sciences, Shiraz University of Medical Sciences, Shiraz, Iran. *email: msm.akhlaghi@gmail.com; akhlaghi_m@
sums.ac.ir

http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-024-58801-5&domain=pdf
user
Highlight



9

Vol.:(0123456789)

Scientific Reports |         (2024) 14:8113  | https://doi.org/10.1038/s41598-024-58801-5

www.nature.com/scientificreports/

	29.	 Chehri, A. et al. Validation of the Persian version of the Pittsburgh sleep quality index in elderly population. Sleep Sci. 13(2), 
119–124. https://​doi.​org/​10.​5935/​1984-​0063.​20190​134 (2020).

	30.	 McLester, C. N., Nickerson, B. S., Kliszczewicz, B. M. & McLester, J. R. Reliability and agreement of various in body composition 
analyzers as compared to dual-energy X-ray absorptiometry in healthy men and women. J. Clin. Densitom. 23(3), 443–450. https://​
doi.​org/​10.​1016/j.​jocd.​2018.​10.​008 (2020).

	31.	 Milton, K., Bull, F. C. & Bauman, A. Reliability and validity testing of a single-item physical activity measure. Br. J. Sports Med. 
45(3), 203–208. https://​doi.​org/​10.​1136/​bjsm.​2009.​068395 (2011).

	32.	 Hou, T., Zhang, F., Mao, X. & Deng, G. Chronotype and psychological distress among Chinese rural population: A moderated 
mediation model of sleep quality and age. PLoS ONE 15(10), e0241301. https://​doi.​org/​10.​1371/​journ​al.​pone.​02413​01 (2020).

	33.	 Song, Y. et al. Associations of self-reported sleep quality with demographic and other characteristics in older Korean immigrants. 
J. Immigr. Minor Health 24(2), 403–411. https://​doi.​org/​10.​1007/​s10903-​021-​01174-y (2022).

	34.	 Zou, L., Yeung, A., Quan, X., Boyden, S. D. & Wang, H. A systematic review and meta-analysis of mindfulness-based (Baduanjin) 
exercise for alleviating musculoskeletal pain and improving sleep quality in people with chronic diseases. Int. J. Environ. Res. Public 
Health 15(2), 206. https://​doi.​org/​10.​3390/​ijerp​h1502​0206 (2018).

	35.	 Zhao, H., Lu, C. & Yi, C. Physical activity and sleep quality association in different populations: A meta-analysis. Int. J. Environ. 
Res. Public Health 20(3), 1864. https://​doi.​org/​10.​3390/​ijerp​h2003​1864 (2023).

	36.	 Mirzaei, M., Gholamrezaei, E., Bidaki, R., Fallahzadeh, H. & Ravaei, J. Quality of sleep and methods of management of sleep 
disorders in elderly of Yazd city in 2016. J. Shahid Sadoughi Univ. Med. Sci. 25(6), 467–475 (2017).

	37.	 Zaidel, C., Musich, S., Karl, J., Kraemer, S. & Yeh, C. S. Psychosocial factors associated with sleep quality and duration among older 
adults with chronic pain. Popul. Health Manag. 24(1), 101–109. https://​doi.​org/​10.​1089/​pop.​2019.​0165 (2021).

	38.	 Sun, X. H. et al. Associations of sleep quality and sleep duration with frailty and pre-frailty in an elderly population Rugao longevity 
and ageing study. BMC Geriatr. 20(1), 9. https://​doi.​org/​10.​1186/​s12877-​019-​1407-5 (2020).

	39.	 Wu, C. Y., Su, T. P., Fang, C. L. & Yeh, C. M. Sleep quality among community-dwelling elderly people and its demographic, mental, 
and physical correlates. J. Chin. Med. Assoc. 75(2), 75–80. https://​doi.​org/​10.​1016/j.​jcma.​2011.​12.​011 (2012).

	40.	 da Silva, R. V., Soares, N. M., Pereira, G. M., do SilvaJúnior, E. G. & de CarmoEulálio, M. Sleep quality features and their associa-
tion with mood symptoms and cognitive factors in a non-clinical sample of older Brazilian adults. Psychogeriatrics 20(5), 673–680. 
https://​doi.​org/​10.​1111/​psyg.​12560 (2020).

	41.	 Lorber, M. et al. Associations between sleep quality, frailty, and quality of life among older adults in community and nursing home 
settings. Int. J. Environ. Res. Public Health 20(6), 4937. https://​doi.​org/​10.​3390/​ijerp​h2006​4937 (2023).

	42.	 Papi, S., Karimi, Z., Ghaed Amini Harooni, G., Nazarpour, A. & Shahry, P. Determining the prevalence of sleep disorder and its 
predictors among elderly residents of nursing homes of Ahvaz city in 2017. Salmand Iran. J. Ageing 13, 576–587. https://​doi.​org/​
10.​3598/​SIJA.​13.​Speci​al-​Issue.​576 (2019).

	43.	 Sirtoli, R. et al. The association between alcohol-related problems and sleep quality and duration among college students: A mul-
ticountry pooled analysis. Int. J. Ment. Health Addict. 1, 1–18. https://​doi.​org/​10.​1007/​s11469-​022-​00763-8 (2022).

	44.	 Assari, S., Moghani Lankarani, M., Kazemi Saleh, D. & Ahmadi, K. Gender modifies the effects of education and income on sleep 
quality of the patients with coronary artery disease. Int. Cardiovasc. Res. J. 7(4), 141–146 (2013).

	45.	 Gallagher, D. et al. Healthy percentage body fat ranges: An approach for developing guidelines based on body mass index. Am. J. 
Clin. Nutr. 72(3), 694–701. https://​doi.​org/​10.​1093/​ajcn/​72.3.​694 (2000).

	46.	 Blaak, E. Gender differences in fat metabolism. Curr. Opin. Clin. Nutr. Metab. Care 4(6), 499–502. https://​doi.​org/​10.​1097/​00075​
197-​20011​1000-​00006 (2001).

	47.	 Power, M. L. & Schulkin, J. Sex differences in fat storage, fat metabolism, and the health risks from obesity: Possible evolutionary 
origins. Br. J. Nutr. 99(5), 931–940. https://​doi.​org/​10.​1017/​S0007​11450​78533​47 (2008).

	48.	 Moreira-Pais, A. et al. Sex differences on adipose tissue remodeling: From molecular mechanisms to therapeutic interventions. J. 
Mol. Med. (Berl.) 98(4), 483–493. https://​doi.​org/​10.​1007/​s00109-​020-​01890-2 (2020).

	49.	 Fantin, F. et al. Longitudinal body composition changes in old men and women: Interrelationships with worsening disability. J. 
Gerontol. A Biol. Sci. Med. Sci. 62(12), 1375–1381. https://​doi.​org/​10.​1093/​gerona/​62.​12.​1375 (2007).

	50.	 Kalra, S., Agrawal, N. & Kapoor, N. Sarcopenic obesity: Anthropometric diagnosis. J. Pak. Med. Assoc. 72(11), 2337–2338. https://​
doi.​org/​10.​47391/​JPMA.​22-​110 (2022).

	51.	 Lee, M. M., Jebb, S. A., Oke, J. & Piernas, C. Reference values for skeletal muscle mass and fat mass measured by bioelectrical 
impedance in 390,565 UK adults. J. Cachexia Sarcopenia Muscle 11(2), 487–496. https://​doi.​org/​10.​1002/​jcsm.​12523 (2020).

	52.	 Janssen, I., Heymsfield, S. B., Wang, Z. M. & Ross R. Skeletal muscle mass and distribution in 468 men and women aged 18–88 
year. J. Appl. Physiol. 89(1), 81–88. https://​doi.​org/​10.​1152/​jappl.​2000.​89.1.​81 (1985). Erratum in: J. Appl. Physiol. 116(10), 1342 
(1985).

	53.	 Haseli-Mashhadi, N. et al. Sleep quality in middle-aged and elderly Chinese: Distribution, associated factors and associations with 
cardio-metabolic risk factors. BMC Public Health 9, 130. https://​doi.​org/​10.​1186/​1471-​2458-9-​130 (2009).

	54.	 Luo, J. et al. Prevalence and risk factors of poor sleep quality among Chinese elderly in an urban community: Results from the 
Shanghai aging study. PLoS ONE 8(11), e81261. https://​doi.​org/​10.​1371/​journ​al.​pone.​00812​61 (2013).

	55.	 Bruck, D. & Astbury, J. Population study on the predictors of sleeping difficulties in young Australian women. Behav. Sleep Med. 
10(2), 84–95. https://​doi.​org/​10.​1080/​15402​002.​2011.​592888 (2012).

	56.	 Lee, G. B., Kim, H. C., Jeon, Y. J. & Jung, S. J. Association between socioeconomic status and longitudinal sleep quality patterns 
mediated by depressive symptoms. Sleep 44(8), 044. https://​doi.​org/​10.​1093/​sleep/​zsab0​44 (2021).

	57.	 Ding, C., Lim, L. L., Xu, L. & Kong, A. P. S. Sleep and obesity. J. Obes. Metab. Syndr. 27(1), 4–24. https://​doi.​org/​10.​7570/​jomes.​
2018.​27.1.4 (2018).

	58.	 Fu, L. et al. The relationship between sleep duration, falls, and muscle mass: A cohort study in an elderly Chinese population. 
Rejuvenation Res. 22(5), 390–398. https://​doi.​org/​10.​1089/​rej.​2018.​2102 (2019).

	59.	 Auyeung, T. W. et al. Sleep duration and disturbances were associated with testosterone level, muscle mass, and muscle strength—A 
cross-sectional study in 1274 older men. J. Am. Med. Dir. Assoc. 16(7), 630. https://​doi.​org/​10.​1016/j.​jamda.​2015.​04.​006 (2015).

	60.	 Lamon, S. et al. The effect of acute sleep deprivation on skeletal muscle protein synthesis and the hormonal environment. Physiol. 
Rep. 9(1), e14660. https://​doi.​org/​10.​14814/​phy2.​14660 (2021).

	61.	 Stich, F. M., Huwiler, S., D’Hulst, G. & Lustenberger, C. The potential role of sleep in promoting a healthy body composition: 
Underlying mechanisms determining muscle, fat, and bone mass and their association with sleep. Neuroendocrinology 112(7), 
673–701. https://​doi.​org/​10.​1159/​00051​8691 (2022).

	62.	 Peltzer, K. & Pengpid, S. Sleep duration, sleep quality, body mass index, and waist circumference among young adults from 24 
low- and middle-income and two high-income countries. Int. J. Environ. Res. Public Health 14(6), 566. https://​doi.​org/​10.​3390/​
ijerp​h1406​0566 (2017).

	63.	 Cho, K. H., Cho, E. H., Hur, J. & Shin, D. Association of sleep duration and obesity according to gender and age in Korean adults: 
Results from the Korea national health and nutrition examination survey 2007–2015. J. Korean Med. Sci. 33(53), e345. https://​doi.​
org/​10.​3346/​jkms.​2018.​33.​e345 (2018).

	64.	 Mamalaki, E. et al. Associations between sleep and obesity indices in older adults: Results from the HELIAD study. Aging Clin. 
Exp. Res. 31(11), 1645–1650. https://​doi.​org/​10.​1007/​s40520-​018-​01113-2 (2019).

https://doi.org/10.5935/1984-0063.20190134
https://doi.org/10.1016/j.jocd.2018.10.008
https://doi.org/10.1016/j.jocd.2018.10.008
https://doi.org/10.1136/bjsm.2009.068395
https://doi.org/10.1371/journal.pone.0241301
https://doi.org/10.1007/s10903-021-01174-y
https://doi.org/10.3390/ijerph15020206
https://doi.org/10.3390/ijerph20031864
https://doi.org/10.1089/pop.2019.0165
https://doi.org/10.1186/s12877-019-1407-5
https://doi.org/10.1016/j.jcma.2011.12.011
https://doi.org/10.1111/psyg.12560
https://doi.org/10.3390/ijerph20064937
https://doi.org/10.3598/SIJA.13.Special-Issue.576
https://doi.org/10.3598/SIJA.13.Special-Issue.576
https://doi.org/10.1007/s11469-022-00763-8
https://doi.org/10.1093/ajcn/72.3.694
https://doi.org/10.1097/00075197-200111000-00006
https://doi.org/10.1097/00075197-200111000-00006
https://doi.org/10.1017/S0007114507853347
https://doi.org/10.1007/s00109-020-01890-2
https://doi.org/10.1093/gerona/62.12.1375
https://doi.org/10.47391/JPMA.22-110
https://doi.org/10.47391/JPMA.22-110
https://doi.org/10.1002/jcsm.12523
https://doi.org/10.1152/jappl.2000.89.1.81
https://doi.org/10.1186/1471-2458-9-130
https://doi.org/10.1371/journal.pone.0081261
https://doi.org/10.1080/15402002.2011.592888
https://doi.org/10.1093/sleep/zsab044
https://doi.org/10.7570/jomes.2018.27.1.4
https://doi.org/10.7570/jomes.2018.27.1.4
https://doi.org/10.1089/rej.2018.2102
https://doi.org/10.1016/j.jamda.2015.04.006
https://doi.org/10.14814/phy2.14660
https://doi.org/10.1159/000518691
https://doi.org/10.3390/ijerph14060566
https://doi.org/10.3390/ijerph14060566
https://doi.org/10.3346/jkms.2018.33.e345
https://doi.org/10.3346/jkms.2018.33.e345
https://doi.org/10.1007/s40520-018-01113-2

