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Abstract. Aging is a continuous process that runs from conception and birth to
the end of life. As the world's population ages, it becomes increasingly important to
understand the complex relationships between physical activity and quality of life
among the elderly. United Nations figures indicate an increase in the number of elderly
people of more than 2% between 1950 and 2000, with projections estimating that they
will make up 22% of the total population by 2050. Among the critical factors affecting
geriatric health are physical activity, sleep quality, and mental health, especially
depression. These elements are deeply interconnected, with each influencing the others
in significant ways. At the same time, the elderly population reduces overall physical
activity, affecting their quality of life. Older adults who are physically inactive tend to
have greater health care needs, increased costs, and poorer quality of life compared
to their active peers. Regular physical activity is therefore crucial for promoting
healthy aging and independence in the geriatric population. In addition to physical
activity, sleep quality is another critical factor that can profoundly affect the physical
and mental health of older adults. Adequate participation in exercise has been shown
to improve physiological functions and delay the aging process, while also improving
the emotional adaptation of the elderly to aging through increased social support. In
contrast, physical inactivity is associated with a variety of negative health outcomes,
including depression, cognitive decline, and increased risk of mortality. Older adults
who are physically inactive are more likely to experience sleep disturbances, which
can further worsen depressive symptoms and contribute to reduced quality of life.
Understanding these associations can serve to introduce interventions to improve the
quality of life in the elderly.
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Introduction

Aging is a continuous process that runs from conception and birth to the end
of life. The aging process has two components: positive, which implies the
development of functions in the organism, and negative, which implies the decline of
functions. Although the concept of aging is most often associated with changes that
are harmful to the body, in some cases changes can also be beneficial, such as greater
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experience, wisdom, etc. As the world's population ages, it becomes increasingly
important to understand the complex relationships between physical activity and
quality of life among the elderly [1]. Among the critical factors affecting geriatric
health are physical activity, sleep quality, and mental health, especially depression.
These elements are deeply interconnected, with each influencing the others in
significant ways. Data from the United Nations indicate an increase in the number of
elderly people of more than 2% between 1950 and 2000, with projections estimating
that they will make up 22% of the total population by 2050 [2]. At the same time, the
elderly population reduces overall physical activity, affecting their quality of life [3].
Maintaining physical and mental well-being is of utmost importance as individuals
age. The most common mental disorders in the elderly population are dementia,
depression and anxiety disorders [4]. Mental illness increases the risk factor for
developing physical comorbid conditions among older people in middle-income
countries [5]. Depression is a debilitating disease that affects individuals, and
depressive states are not only associated with organic problems such as chronic low
back pain and headache attacks [6-8], but also with behavioral problems such as
insomnia and anger [9, 10]. Older adults who are physically inactive tend to have
greater health care needs, increased costs, and poorer quality of life compared to their
active peers. Regular physical activity is therefore crucial for promoting healthy aging
and independence in the geriatric population. In addition to physical activity, sleep
quality is another critical factor that can profoundly affect the physical and mental
health of older adults. Adequate participation in exercise has been shown to improve
physiological function and delay the aging process, while also improving older adults'
emotional adaptation to aging through increased social support. In contrast, physical
inactivity is associated with a variety of negative health outcomes, including
depression, cognitive decline, and increased risk of mortality. Older adults who are
physically inactive are more likely to experience sleep disturbances, which can
further worsen depressive symptoms and contribute to reduced quality of life.
Research around the world, especially in highly developed countries, indicates
reduced physical activity among new generations. There are several reasons for
reduced physical activity in the elderly: muscle loss and weakness, joint fractures,
fear of falling, social isolation, health problems, limited access, time constraints, and
others [11,12]. On the one hand, the number of cases of chronic degenerative diseases
(cardiovascular, endocrine-metabolic and locomotor system) is increasing, while on
the other hand, we have a longer average life expectancy. The result of the interaction
of these two factors inevitably leads to a decrease in the quality of life. Understanding
these associations can inform interventions to improve quality of life in the elderly.

Influence of physical activity on depression

Physical activity has long been recognized as a key component of overall
health, offering numerous benefits that extend into old age. Physical activity, apart
from its positive impact on physical health, plays an important role in improving
mental health. Today, physical activity is used as a therapeutic tool in a large number
of psychological disorders. It is effective in anxiety disorders, depression, in the fight
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against stress, in the treatment of mental disorders, dementia, etc. Apart from the
direct impact on neurotransmitter systems, endorphins and hormones, physical
activity increases self-esteem and self-confidence, improves cognitive functions and
socialization of the patient. According to the recommendations of the World Health
Organization, it is necessary to carry out daily physical activity for at least half an
hour or at least three times a week for one hour [13]. Physical activity plays a major
role in improving the life of today's modern man, especially in terms of preserving
and improving psychophysical health. It is necessary to find the optimal way of
physical exercise for the individual, i.e. by choosing an activity that he enjoys and
through which he can reduce tension and experienced stress. There are significant
positive changes in an individual's health under the influence of physical exercise,
which refers to both the individual's physical and psychological well-being, which
indicates the direct impact of physical activity on increasing the individual's quality
of life. Positive changes in mood occur in a multidimensional way. There are
physiological and biochemical changes in the body, changes in the way of thinking,
experiencing oneself and the environment under the influence of physical activity

[14].

In geriatrics, regular physical activity is especially important as it helps maintain
mobility, manage chronic conditions and improve mental health. Numerous studies
have shown that physical activity can significantly reduce symptoms of depression in
the elderly. Exercise increases the production of endorphins, often called "feel-good"
hormones, which can alleviate feelings of sadness and anxiety. Furthermore, physical
activity can improve self-esteem and provide a sense of accomplishment, both of
which are important for mental health. Muscle-strengthening activities should be
included in the routine two or more days each week [15]. Physical activity must be
such that the individual approaches it voluntarily, that the activity has a positive effect
on his physical health, that it includes him or facilitates his inclusion in the social
community, that it gives him a sense of self-confidence and satisfaction [16].

In research dealing with the connection between physical activity, increasing general
well-being and the level of mental health, it is often a problem to determine the course
of action due to the assumption that people with a higher level of mental health are
more likely to engage in some physical activity. An increase in physical activity
results in an increase in the level of general well-being and resistance to mental health
disorders, which also increases the motivation for further participation in physical
activities [17]. The results of Downward and Rasciute's research [18] showed that
playing sports is positively related to subjective well-being, whereby sports in which
social interactions with others are possible, such as team sports, additionally
contribute to a greater sense of subjective well-being. Similar results were obtained
by Huang and Humpreys [19] and Ruseski et al. [20] in which it is assumed that
physical activity contributes to the feeling of subjective well-being through a
beneficial effect on physical health. In an international study that included over
17,000 subjects aged 17 to 30, it was found that there is a strong positive association
between life satisfaction and physical activity. In addition, those participants who
exercised more often reported greater life satisfaction than those who exercised less
regularly [21]. While there is a considerable amount of evidence that testifies to the
positive physiological consequences of regular physical activity, the research
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findings of studies dealing with the relationship between physical activity and mental
health are not so unique. The results of some studies conducted in the eighties of the
last century, but also those of an earlier date, indicate that physical activity of
moderate and low intensity can have favorable effects on mood and well-being, while
physical activity of high intensity can result in an increase in tension, anxiety and
fatigue [22 ]. King et al. [23] found no statistically significant differences in the
measures of depression, tension, well-being and mood in participants who engaged
in aerobic training for 6 months and participants who were in the control group. The
relationship between physical activity and depression is bidirectional. While physical
activity can reduce symptoms of depression, depression itself can act as a barrier to
engaging in physical activity. Depression is the main reason that causes disability in
a person, makes their daily activities difficult, affects their physical health, and is also
unable to concentrate in a certain situation [24]. Older adults with depression may
experience decreased motivation, fatigue, and physical discomfort, which may inhibit
their ability to exercise. Therefore, addressing depressive symptoms is essential to
encourage physical activity in the elderly.

Sleep quality and its influence on depression

Sleep quality is another critical factor affecting the mental health of the elderly.
Sleep duration changes with age. The National Sleep Foundation recommends 7-8
hours of sleep for adults over the age of 65 [25]. Vitiello and Prinz [26] state that
elderly people spend more time in bed, sleep less, need more time to fall asleep, wake
up more often and subsequently stay awake longer, and have less efficient sleep.
Nocturnal sleep latency (time taken to fall asleep) may be prolonged in the elderly
[27]. Sleep duration has been shown to be slightly shorter in older compared to
younger and middle-aged adults [28]. The explanation for this could be that they are
older, except that they sleep more often during the day, they slept more often 1-2
hours before going to sleep and thus needed a longer period to fall asleep. While
napping is common among the elderly, the results regarding the benefits or harms of
this practice are mixed. Some studies show beneficial and potentially protective
effects of napping in later life, while others show that it is a risk factor for morbidity
and mortality [29].
Poor sleep quality and insomnia are common in the geriatric population, often as a
result of physiological changes, medical conditions, and side effects of medications.
According to academic research, 40-70% of older adults have persistent chronic sleep
problems, and more than half of these cases are misdiagnosed [30]. Executive
dysfunction, which impairs memory, planning, organization, emotional regulation,
and impulse control, is also associated with poor sleep [31]. Several studies have
highlighted that poor sleep quality is an important warning sign for psychiatric and
medical disorders in the elderly [32,33,34]. Insomnia doubles the risk of developing
depression [35]. Among the elderly, depression has become the second most common
mental disorder after Alzheimer's disease [36]. It is also the only mental disorder that
ranks at the top in terms of disease burden in both high- and low-income countries. It
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has been reported that about 80% of older adults commit suicide as a result of
depression [37].

Sleep disturbances can worsen symptoms of depression, creating a vicious cycle in
which poor sleep leads to worsening depression, which in turn further impairs sleep.
Quality sleep is essential for emotional regulation and cognitive function. During
sleep, the brain processes emotions and experiences, which is crucial for maintaining
mental health.

Physical activity and sleep quality

Physical activity and sleep quality are closely related. Regular physical activity
has been shown to improve sleep quality by helping to regulate circadian rhythms,
increasing sleep efficiency and reducing the time it takes to fall asleep. Exercise can
also reduce the incidence of sleep disorders such as sleep apnea and restless legs
syndrome, which are common in older adults and can seriously affect sleep quality.
Poor sleep quality and abnormal sleep duration (more or less than 7-8 hours per day)
have been found to be associated with increased morbidity and mortality. It has been
shown that exercise, which is performed for more than one hour per day, is associated
with a longer duration of sleep, and it has been established that low-intensity exercises
have positive effects on sleep [38].

Sleep disorders in the elderly are associated with an inactive lifestyle. It has been
observed that older people who exercise regularly have better sleep quality and fewer
sleep problems [39,40,41]. Physical activity can relieve symptoms of anxiety and
stress, which often contribute to sleep disorders. Research conducted by Yang et al.
[42] showed that physical activity has a positive effect on the sleep quality of adults
and middle-aged adults with sleep disorders. Benloucif et al. [43] also mentioned that
exposure to physical activity in the morning or evening, consisting of stretching
exercises, low-impact aerobic activity, and playing games, improves sleep quality in
the elderly. In addition, according to research by Hartescu et al.[44], low-intensity
physical activity could improve sleep quality in the elderly, and a higher level of
physical activity was associated with excellent sleep quality in the elderly.

By promoting relaxation and reducing stress levels, exercise can create a more
conducive environment for sleep. Consequently, improved sleep quality can improve
general well-being and reduce the risk of depression.

Conclusion

Understanding the interrelationship between physical activity, sleep quality,
and depression in older adults is essential for developing effective interventions to
improve their quality of life. Promoting regular physical activity can lead to improved
sleep quality and mental health, while addressing sleep disorders can further reduce
symptoms of depression and encourage a more active lifestyle. By recognizing and
considering these interconnections, health care providers can offer comprehensive
care that significantly improves the quality of life of older adults.

227



Literature

[1] Vollset, S. E., Goren, E., Yuan, C. W., Cao, J., Smith, A. E., Hsiao, T., ... & Murray, C.
J. Fertility, mortality, migration, and population scenarios for 195 countries and
territories from 2017 to 2100: a forecasting analysis for the Global Burden of Disease
Study. The Lancet, 2020; 396(10258), 1285-1306.

[2] UNFPA, Ageing in the Twenty-First Century: A Celebration and A Challenge. In:
International, U.N.P.F.U.a.H. (Ed.), United Nations Population Fund (UNFPA) and Help
Age International, New York, 2012.

[3] Hakman, A. V, Balatska, L. V, & Liasota, T. |. Effects of recreational and health-
enhancing activity on the slowing of the body’s aging. Physical education, sport, and
human health, 2016;9, 91-8.

[4]WHO Mental health of older adults. Available on: https://www.who.int/news-room/fact-
sheets/detail/mental-health-of-older-adults (11.6.2024.)

[5]Lima JD, Teixeira IA, de Oliveira Silva F, Deslandes AC. The comorbidity conditions
and polypharmacy in elderly patients with mental illness in a middle incomecountry: a
cross-sectional study. IBRO reports. 2020 Dec 1; 9:96-101.

[6] Astrid F, Marion H, Lutz G. Symptoms of depression impact the course of lung function
in adolescents and adults with cystic fibrosis. BMC Pulm Med.2014;14:205.

[7]Santos OD, Lilianel VFM, Rute SMS, et al. The impact of anxiety and depressionon the
outcomes of chronic low back pain multidisciplinary pain manage-ment-a multicenter
prospective cohort study in pain clinics with one-yearfollow-up. Pain Med.
2019;20(4):736-746.

[8] Zwbenholzer K, Lechner A, Broessner G, et al. Impact of depression andanxiety on
burden and management of episodic and chronic headaches- a cross-sectional
multicentre study in eight Austrian headache centers. JHeadache Pain. 2016;17:15.

[9] Rumble ME, McCall WV, Dickson DA, et al. An exploratory analysis of the asso-ciation
of circadian rhythm dysregulation and insomnia with suicidal ideationthroughout
treatment in individuals with depression, insomnia, and suicidalideation. J Clin Sleep
Med.2020 Aug 15;16(8):1311-13109.

[10] Crisan SM, Nechita DM. Maladaptive emotion regulation strategies andtrait anger as
predictors of depression severity. Clin Psychol Psychother.2021;29(3):1135-43.

[11] Buckner S, & Smith J. Exercise and physical activity in older adults: A review of health
benefits and the effectiveness of interventions. Journal of Geriatric Physical Therapy,
2018; 41(3): 147-155.

[12] Haider S, Luger E, Kapan A, Titze S, Lackinger C, & Schindler K. Barriers to physical
activity in older adults in Austria: A cross-sectional study. International Journal of
Environmental Research and Public Health, 2019; 16(3): 352-360.

[13] Grosi¢ V, Filipci¢ 1. Tjelesna aktivnost u poboljsanju psihickog zdravlja. Medicus.
2019;28(2):197-203.

[14]Bungi¢ M, Bari¢ R. Tjelesno vjezbanje i neki aspekti psiholoskog zdravlja. Zbornik
radova, Zagreb, Kinezioloski fakultet. 2009;24(2):65-75

[15] Di Lorito et al., A systematic literature review and meta-analysis on digital
healthinterventions for people living with dementia and Mild Cognitive Impairment.
Internationaljournal of geriatric psychiatry. 2022.May 4; 37(6):1-25.

[16] WHO Active Ageing: A Policy Framework. Dostupno na:

http://www.who.int/ageing/publications/activeageing/en/ ( 3.5.2024.).

[17] Clow A, Edmunds S, editors. Physical activity and mental health. London: Human
Kinetics; University of Westminster; 2013.

228


https://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-adults
https://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-adults

[18] Downward P, Rasciute S. Does sport make you happy? An analysis of the well-being
derived from sports participation. International review of applied economics. 2014;
25(3):331-348.

[19] Huang H, Humphreys BR. Sports participation and happiness: evidence from US
microdata. Journal of Economic Psychology. 2012;33(4):776-793.

[20] Ruseski JE, Humphreys BR, Hallman K, Wicker P, Breuer C. Sport participation and
subjective well-being: instrumental variable results from German survey data. Journal of
Physical Activity and Health. 2014;11(2):396-403.

[21] Grant N, Wardle J, Steptoe A. The relationship between life satisfaction and health
behavior: a cross-cultural analysis of young adults. International journal of behavioral
medicine. 2009;16(3):259-268.

[22] Paluska SA, Schwenk TL. Physical activity and mental health: current concepts. Sports
Med. 2000 Mar;29(3):167-80.

[23] King AC, Taylor CB, Haskell WL, DeBusk RF. Influence of regular aerobic exercise
on psychological health: A randomized, controlled trial of healthy middle-aged adults.
Health Psychology. 1989;8(3):305-324.

[24] Niemo6ller U, Arnold A, Stein T, Juenemann M, Farzat M, Erkapic D, Rosenbauer J,
Kostev K, MeyerM, Tanislav C. Comprehensive geriatric care in older hospitalized
patients with depressive symptoms.Geriatrics. 2023 Mar 12; 8(2):37.

[25] Hirshkowitz M, Whiton K, Albert SM, et al. National Sleep Foundation's sleep time
duration recommendations: methodology and results summary. Sleep Health.
2015;1(1):40-43.

[26] Vitiello, M. V. i Prinz, P. N. Sleep and sleep disorders in normal aging. Handbook of
sleep disorders, neurological diseases and therapy. New York: Dekker, 1990;139 — 151.

[27] Sadock, B., Alcott Sadock, V. Kaplan & Sadock's Comprehensive Textbook of
Psychiatry (Eighth Edition). Philadelphia: Lippincott Williams & Wilkins. 2005.

[28] Yoon, I. Y., Kripke, D. F., Youngstedt, S. D. i Elliot, J. A. Actigraphy suggests age
related differences in napping and nocturnal sleep. Journal of Sleep Research, 2003;12,
87 -93.

[29] Bliwise DL. Normal Aging. In: Kryger MH, Roth T, Dement WC, editors. Principles
and Practice of Sleep Medicine. 6th. Philadelphia, PA: Elsevier; 2016.

[30] Miner B, Kryger MH. Sleep in the Aging Population. Sleep Med Clin. 2017
Mar;12(1):31-38

[31] Unsal P, Sengul Aycicek G, Deniz O, Esme M, Dikmeer A, Balci C, Koca M, Ucar Y,
Boga I, Burkuk S, Halil MG,Cankurtaran M, Dogu BB. Insomnia and falls in older
adults: are they linked to executive dysfunction? Psychogeriatrics.2021 May;21(3):359-
367.

[32] Ford, D. E., & Kamerow, D. B. Epidemiologic study of sleep disturbances and
psychiatric disorders. An opportunity for prevention? Journal of the American Medical
Association, 1989;262(11), 1479-1484.

[33] Hayashino, Y., Yamazaki, S., Takegami, M., Nakayama, T., Sokejima, S., & Fukuhara,
S. Association between number of comorbid conditions, depression, and sleep quality
using the Pittsburgh Sleep Quality Index: Results from a population based survey. Sleep
Medicine, 2010; 11, 366-371.

[34] Phillips, B., & Mannino, D. (2005). Correlates of sleep complaints in adults: The ARIC
study. Journal of Clinical Sleep Medicine, 2005; 1(3), 277-283.

[35] Nutt D, Wilson S, Paterson L. Sleep disorders as core symptoms of depression.
Dialogues Clin Neurosci. 2008;10(3):329-336.

[36] Copeland JR, Beekman AT, Dewey ME, Hooijer C, Jordan A, Lawlor BA, Lobo A,
Magnusson H, Mann AH, Meller J, Prince MJ, Reischies F, Turrina C, de Vries MW,

229



Wilson KC. Depression in Europe. Geographical distribution among older people. Br J
Psychiatry. 1999;174:312-21.

[37] Heslon C. Suicide, a philosophical act or an act of depression? Soins Gerontol.
2016;21(119):12-4.

[38] Borodulin K, Evenson KR, Monda K, et al. Physical activity and sleep among pregnant
women. Paediatr Perinat Epidemiol. 2010;24:45-52.

[39] Fadiloglu C, ilkbay Y, Kuzeyliy 1ldirim Y. Huzurevinde kalan ya slilarda uyku kalitesi.
Turk J Geriatrics. 2006;9:165-169.

[40] St George RJ, Delbaere K, Williams P, et al. Sleep quality and falls in older people
living in self- and assisted-care villages. Gerontology. 2009;55:162-168.

[41] Bloom HG, Ahmed I, Alessi CA, et al. Evidence-based recommendations for the
assessment and management of sleep disorders in older persons. JAm Geriatr Soc.
2009;57:761-89.

[42] Yang P-Y, Ho K-H, Chen H-C, Chien M-Y. Exercise training improves sleep quality in
middle-aged and older adults with sleep problems: a systematic review. JPhysiother.
2012 September 1;58(3):157-63.

[43] Ben loucif S, Orbeta L, Ortiz R, Janssen I, Finkel SI, Bleiberg J, et al. Morning or
Evening Activity Improves Neuropsychological Performance and Subjective Sleep
Quality in Older Adults. Sleep. 2004 Dec 1;27(8):1542-51.

[44] Hartescu I, Morgan K, Stevinson CD. Sleep Quality and Recommended Levels of
Physical Activity in Older People. J Aging Phys Act. 2016 Apr;24(2):201-6.

230



POVEZANOST FIZICKE AKTIVNOSTI, KVALITETA SPAVANJA I
DEPRESIJE U GERIJATRIJI

Dragana Sredi¢ Cartes™?, Aleksandra Mikov®, Natasa Milenovic®
1JU Visoka medicinska $kola Prijedor, Nikole Pasi¢a 4A Prijedor,
Republika Srpska, Bosna i Hercegovina;
2Medicinski fakultet Univerziteta u Novom Sadu, student doktorskih studija,
Hajduk Veljkova 3, Novi Sad, Republika Srbija
3Medicinski fakultet Univerziteta u Novom Sadu, Hajduk Veljkova 3, Novi Sad,
Republika Srbija

SazZetak. Starenje je kontinuiran proces koji tece od zaceca i rodenja do kraja
Zivota. Kako svjetska populacija stari, postaje sve vaznije razumjeti sloZene odnose
izmedu fizicke aktivnosti i kvaliteta Zivota medu starijima. Podaci Ujedinjenih nacija
ukazuju na povecanje broja starijih od 2% izmedu 1950. i 2000. godine, sa
projekcijama koje procenjuju da ée oni ¢initi 22% ukupne populacije do 2050. godine.
Medu kriticnim faktorima koji uticu na gerijatrijsko zdravlje su fizicka aktivnost,
kvalitet spavanja i mentalno zdravlje, posebno depresija. Ovi elementi su duboko
medusobno povezani, pri cemu svaki utice na druge na znacajan nacin. Istovremeno,
starija populacija smanjuje ukupnu fizicku aktivnost, uticuci na njihov kvalitet Zivota.
Starije odrasle osobe koje su fizicki neaktivne obicno imaju vece potrebe za
zdravstvenom zastitom, povecéane troskove i losiji kvalitet Zivota u poredenju sa svojim
aktivnim vrsnjacima. Redovna fizicka aktivnost je stoga kljucna za promovisanje
zdravog starenja i nezavisnosti u gerijatrijskoj populaciji. Pored fizicke aktivnosti,
kvalitet spavanja je jos jedan kriticni faktor koji moze duboko uticati na fizicko i
mentalno zdravlje starijih osoba. Pokazalo se da adekvatno ucesée u vezbanju
poboljsava fizioloske funkcije i odlaze proces starenja, dok takode poboljsava
emocionalnu adaptaciju starijih osoba na starenje kroz poveéanu drustvenu podrsku.
Nasuprot tome, fizicka neaktivnost je povezana sa razli¢itim negativaim zdravstvenim
posledicama, ukljucujuci depresiju, kognitivni pad i povecan rizik od smrtnosti. Starije
odrasle osobe koje su fizicki neaktivne cesce dozivljavaju poremecaje spavanja, Sto
moze dodatno pogorsati simptome depresije i doprineti smanjenom kvalitetu Zivota.
Razumijevanje ovih asocijacija moze posluziti za uvodenje intervencija za poboljsanje
kvaliteta zivota kod starijih osoba.

Kljucne rijeci: osobe starije zivotne dobi, fizicka aktivnost, spavanje, depresija
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