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INTRODUCTION 
 

COVID-19 was declared a pandemic by the WHO on 

March 11, 2020, due to the significant increases in the 

number of infected people and the severity of the 

disease around the world [1]. From that date onwards, 

social isolation measures were implemented to limit  

the spread of the virus [2, 3]. Due to the imposed  

social isolation, the world’s population was exposed to 

severe changes in lifestyle, including negative changes 

in nutritional patterns, a reduction in physical activity 

(PA) levels, and increased loneliness and sleep 

disorders, among other factors that negatively affected 

the mental health of the population [2, 4–6]. 

 

In this context, the older adult population was 

considered a risk group, as older age was associated 

with negative health outcomes related to the impacts  

of COVID-19 [6, 7], such as hospitalizations and 

increased chances of death, factors that could be 
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ABSTRACT 
 

Purpose: Physical activity (PA) is considered an alternative to mitigate the negative impacts of the COVID-19 
pandemic on the sleep of older adults. The objective was to verify the association between physical activity and 
the sleep quality of older people in social isolation during the COVID-19 pandemic, to analyze the Health 
Guidelines, and suggest future studies for the post-COVID period. 
Methods: This systematic review followed PRISMA recommendations, and the protocol was registered in 
PROSPERO (CRD 42023406471). The search for articles occurred in April 2024 in the databases PubMed, Web of 
Science, SCOPUS, and gray literature. Data were extracted and checked in a Microsoft Excel® spreadsheet. The 
quality assessment was performed using tools from the National Institutes of Health. 
Results: In total, 1582 studies were found in the databases, of which nine were included in the analyses. Four 
studies reported a negative association of reduced levels of PA during the pandemic with sleep quality, while 
one study showed a positive association of PA with sleep quality. Four studies demonstrated no association. 
Conclusions: PA was associated with the sleep quality of older adults during the COVID-19 pandemic and 
reduced levels of PA during this period demonstrated a negative association with sleep quality. Practice of PA is 
recommended for this post-COVID scenario, as a measure to reduce social isolation and its negative effects and 
improve the quality of sleep in older adults. 
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worsened in the presence of comorbidities and low 

immunity [8, 9]. Furthermore, PA practices underwent 

negative changes in the COVID-19 period, with a 

significant decline in PA levels and an increase in 

sedentary behavior among older adults [6, 10], due to 

the amplification of various physical, environmental, 

and psychological barriers, such as difficulty accessing 

places to practice and lack of motivation, among other 

obstacles, which needed to be overcome to maintain the 

practice [11, 12]. 

 

Changes in sleep patterns are part of the normal aging 

process, which is why older people have difficulty 

falling asleep and staying asleep [13]. Negative changes 

in sleep quality tend to accompany the evolution of  

age-related cognitive impairment [14–16]. Furthermore, 

sleep impairment is related to a reduction in quality  

of life [17] and the emergence of disorders such as 

depression [18], considering that this variable can 

negatively affect emotional regulation [19]. In the context 

of the pandemic, factors related to isolation, anxiety, 

fear of being infected, and economic uncertainties 

negatively affected sleep, promoting changes in the 

circadian cycle and insomnia [20], increasing sleep 

problems in the older adult population. During the 

pandemic period, a 12% increase in insufficient sleep 

was observed [21], with poor sleep quality in 33.8% of 

elderly people [22]. 

 

In this context, PA practice and sleep quality were 

considered predictors of changes in mental well-being 

in different populations, including older adults [23–25]. 

The practice of PA in conditions of physical and social 

isolation, in turn, is beneficial and has the potential to 

alleviate the negative effects of the pandemic on the 

mental health of this population [6, 26] in addition to 

being recommended for combating sleep problems [27]; 

recommendations from health authorities include active 

breaks during the day, online exercise, and walking 

[28]. 

 

PA can be considered a safe and effective practice  

to improve sleep quality in older adults due to its  

well-documented benefits in the literature [29–31]. 

Considering the deleterious effects of the COVID-19 

pandemic on sleep quality and the aggravating factors 

related to difficulties in maintaining PA in this context, 

it is important to understand the associations between 

PA and sleep quality in older adults in social isolation 

through summarizing evidence on the subject, which can 

contribute to the identification of the research methods 

used, gaps in the literature, and the development of  

new projects in the area. Furthermore, the results found 
will help health professionals make practical decisions 

regarding guidance and prescription of PA for the 

elderly. Therefore, the objective of the current study  

is to verify the association between the practice of PA 

and the sleep quality of older adults in social isolation 

during the COVID-19 pandemic, and to analyze Health 

Guidelines and suggest future studies for the post-

COVID period. 
 

RESULTS 
 

Identification and selection of studies 

 

In the first stage of the database search, 1910 articles 

were found, of which 900 duplicates were excluded and 

1010 were selected for reading the title and abstract.  

At the summary stage, only 20 proceeded to read the 

full text and of these, only nine met the inclusion 

criteria and were selected for analysis (Figure 1). 

 

Characteristics of the included studies 

 

Among the nine studies included, the first publications 

were from 2021 [32–34] and the most recent from  

2023 [21, 35, 36]. The studies were conducted in China 

[37], Japan [32], Brazil [36], Scotland [33], Canada  

[35], Italy [21, 38] and Spain [34, 39] (Figure 2). The 

included studies have cross-sectional [21, 32, 36–38] and 

longitudinal designs [33–35, 39]. The studies analyzed a 

total of 11,500 older adults of both sexes, aged 60 years 

or over, who performed different levels of PA. 

 

The studies were carried out between April 2020 [39] 

and May 2021 [33, 37]. Most studies only evaluated  

the period “during COVID-19” [32, 35–37], while one 

study evaluated the period during and “post-COVID-

19” [39] and another the “before and during COVID” 

[21, 33, 34, 38]. 

 

Instruments used to assess sleep 

 

Five studies evaluated sleep quality using the Pittsburgh 

Sleep Quality Index (PSQI) [21, 33, 36–38]. Two 

studies evaluated sleep quality through the subjective 

perception of sleep quality (from very good to very  

bad) [32, 39]. One study evaluated insomnia using  

the Insomnia Severity Index (ISI) [35] and one study 

evaluated the quality of general sleep, obtained from 

categorization of the results compiled from the various 

cohort studies that comprised it [34]. 

 

Instruments for assessing PA 

 

The methods used for evaluating PA practice in  

the studies were diverse, two studies used the  

short version of the International Physical Activity 
Questionnaire (IPAQ) [35, 36], one study used the 

Physical Activity Scale for the Elderly (PASE) [39] 

and another adopted a compilation of instruments used 
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in the cohort studies that it included, among them: 

EPIC-cohort questionnaire (EPAQ), Elderly Exernet 

Physical Activity Questionnaire (EEPAQ), with results 

expressed as metabolic equivalent (METs), Global 

Physical Activity Questionnaire, and the Physical 

Activity Scale for the Elderly (PASE) [34]. In addition 

to these, the practice of regular or random PA was 

evaluated according to the score of the Physical 

Activity Rating Scale (PARS-3). Based on the total 

score, participants were classified according to the 

amount and frequency of practice—regular exercise or 

not [37]. Two studies assessed the average number  

of hours per week of moderate (e.g., brisk walking, 

cycling) or intense (e.g., swimming, running) PA  

[21, 38]. One study assessed regular, or not, physical 

exercise using the question “Did you practice moderate-

intensity exercise (for example, sweating lightly) at 

least twice a week for 30 minutes over the last year?” 

classified into regular physical exercise or not [32]. 

Another study evaluated the question “What level of 

PA do you practice most?” with responses on a six-

point scale ranging from “moving only in connection 

with necessary (household) tasks” to “keeping fit/ 

heavy exercise or competitive sports several times a 

week” [33]. 

Association between the practice of PA and the sleep 

of older adults during the pandemic 

 

Six studies reported relationships between PA practice 

and sleep quality. Among these, three studies found 

that the decrease in PA levels, when compared to 

previous periods and during the pandemic, was 

associated with worsening in sleep quality [21, 34,  

38]. In one study, it was found that not complying  

with the recommendations for PA practice according 

to the WHO increased the chances of having poor 

sleep quality [36]. Furthermore, comparing active and 

inactive older adults, the practice of PA showed a 

positive association with sleep quality [37]. 

 

In four studies there was no association of PA practice 

with sleep quality [32, 33, 39, 40], and in one study 

with insomnia [35]. Tables 1 and 2 present the 

characteristics and results of the studies, as well as the 

direction of the associations. 

 

Assessment of the quality of the studies 

Figure 3 presents the general and specific classifications 

of the criteria for evaluating the quality of studies [41]. 

The observational studies included scored an average of

 

 
 

Figure 1. Flow chart of search strategy.
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10.7 (±0.94), with a range of 9 to 12. Based on this 

assessment, the quality was considered good in five 

studies and fair in four. Agreement between observers 

for all items was 70% overall (Figure 3). 

 

Information about the blinding of outcome assessors 

regarding participant exposure was not reported in any 

observational studies, which could lead to confounding 

factors. Well-conducted observational studies control 

for multiple potential confounders. On the other hand, it 

was observed that researchers had significant concerns 

regarding the use of appropriate tools and methods  

to measure the variables of interest investigated, and 

considering whether exposure measurements were 

accurate and reliable (criteria 9 and 11), all studies 

reported affirmative information, which directly 

influences confidence in the reported exposures and 

their results. 
 

DISCUSSION 
 

During the COVID-19 pandemic, the importance of 

PA was verified as a protective factor for the physical 

and mental health of the older adult population [6, 42]. 

On the other hand, sleep disorders became more 

common during this period, also affecting the older 

adult population [43]. The reductions in PA levels 

caused by the pandemic are related to negative changes 

in sleep quality, and in this context, the practice of  

PA in isolation conditions has been identified as an 

alternative to mitigate these negative effects [44–46]. 

Therefore, the objective of the current review was to 

investigate the association between the practice of PA 

and the sleep quality of older adults in social isolation 

during the COVID-19 pandemic. In general, physical 

inactivity had a negative association with sleep quality 

[21, 34, 36–38]. The discussion of the results presented 

in the articles included in this review will be performed 

according to the associations found. 

 

Association between reduced physical activity and 

sleep quality in the older adults 

 

Four of the studies analyzed demonstrated negative 

effects of reducing physical activity levels on sleep 

quality during the pandemic [21, 34, 36, 38] of which 

three studies analyzed PA levels between the previous 

period and during the COVID-19 pandemic [21, 34, 

38]. PA deprivation is relevant, especially considering 

the bidirectional relationship between PA and sleep, 

which may have led to a feedback loop of physical 

inactivity and poor sleep quality during this period [47], 

factors that have been considered predictors of mental 

well-being during the pandemic period [48]. Despite 

this, the study by Diniz et al. [49] observed similar 

results during this period, in which insufficient activity 

levels were considered risk factors for sleep pattern 

disorders in the general population [49]. 

 

 
 

Figure 2. Global geographic distribution of research on the association between the practice of physical activity and the 
quality of sleep of older adults in social isolation during the COVID-19 pandemic. 
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Table 1. Sample characteristics, study period, pandemic period, study design, sleep measurement, type of PA 
measurement, and conclusion. 

ID 
Authors, 

year 

Sample characteristics Study period 

during the 

pandemic 

period 

Period in 

relation to 

the 

pandemic 

Study design Sleep measurement  Type of measurement of AF Conclusion 
N/Sex (M–

%/F–%) 

Age – x̄ ± SD 

(min-max) 

1 
Amerio et al. 

(2023) 
4400 (NR) 

65 years or 

older (NR) 
November 2020 

Before and 

during 

Cross-

sectional 

Two subscales of the 

Pittsburgh Sleep Quality 

Index (PSQI) – 

Subjective Sleep Quality 

and Sleep Duration. 

The average number of hours 

per week of moderate (e.g., 

brisk walking, cycling) or 

intense (e.g., swimming, 

running) PA. 

The reduction in 

PA levels during 

the pandemic was 

associated with 

reduced sleep 

quality. 

2 
Bohn et al. 

(2023) 

1123  

(M–10%/ 

F–90%) 

67.68 ± 5.92 

(NR) 
June 2020 During 

Cross-

sectional 

Pittsburgh Sleep Quality 

Index (PSQI). 

International Physical Activity 

Questionnaire – Short Version 

(IPAQ-SV) – classification as 

non-adherent or adherent to PA 

recommendations (non-

adherent: <150 min per week of 

moderate to vigorous PA; 

adherent: ≥150 min per week of 

moderate to vigorous PA). 

Failure to comply 

with PA guidelines 

was negatively 

associated with 

sleep quality. 

3  
Gong et al. 

(2023) 

644  

(M–

26.93%/ 

F–73.07%) 

78.73 ± 5.60 

(64.20–

97.05) 

May 2020 - 

May 2021 
During Longitudinal 

Insomnia Severity Index 

(ISI)  

International Physical Activity 

Questionnaire – Short Version 

(IPAQ-SV). Moderate and 

vigorous walking times were 

evaluated. The metabolic 

equivalent of the task for the 

combination of all these 

activities was calculated. 

The practice of PA 

was not associated 

with insomnia. 

4 
Stival et al. 

(2022) 
4400 (NR) 

65 years or 

older (NR) 
November 2020 

Before and 

during 

Cross-

sectional 

Two subscales of the 

Pittsburgh Sleep Quality 

Index (PSQI) – 

Subjective Sleep Quality 

and Sleep Duration. 

The average number of hours 

per week of moderate (e.g., 

brisk walking, cycling) or 

intense (e.g., swimming, 

running) PA. 

The reduction in 

PA levels during 

the pandemic was 

associated with 

reduced sleep 

quality. 

5 
Ju et al. 

(2022) 

568/ 

(M–40.9%/ 

F–59.1%) 

NR (60–90) 

December 

2020–March 

2021  

During 
Cross-

sectional 

Pittsburgh Sleep Quality 

Index (PSQI) – rating on 

good sleep quality or 

not. 

Physical Activity Rating Scale 

(PARS-3): based on the total 

score, the participants were 

classified according to the 

amount and frequency of 

practice – classification in 

regular PA practice or not. 

More older adults 

who practiced 

regular PA 

reported better 

sleep quality when 

compared to non-

practitioners. 

6 

Rodrigues-

Gómez et al. 

(2022) 

1092/ 

(M–33.5%/ 

F–66.5%) 

80.3 ± 5.6 

(NR) 

April-December 

2020 

During and 

after 
Longitudinal 

Subjective sleep quality 

(Very good, good, 

normal, poor, very 

poor). 

Physical Activity Scale for the 

Elderly (PASE) - classification 

of the PA level based on the 

tertiles of the group, with those 

with the lowest PA being at T1 

and those with the highest PA 

being at T3/NR. 

The practice of PA 

was not associated 

with the quality of 

sleep in the older 

adults. 

7 

García-

Esquinas  

et al. (2021) 

3041/M/F 

(NR%) 
74.5 (NR) May-June 2020  

Before and 

during 
Longitudinal Sleep Quality. 

EPIC-cohort questionnaire 

(EPAQ), Elderly EXERNET 

Physical Activity Questionnaire 

(EEPAQ), with results expressed 

as metabolic equivalent (METs), 

Global Physical Activity 

Questionnaire, and a Physical 

Activity Scale for the Elderly 

(PASE). 

The reduction in 

PA levels during 

the pandemic was 

associated with 

reduced sleep 

quality. 

8 
Makizako  

et al. (2021) 

178/ 

(M–46%/ 

F–54%) 

69.7 ± 4.2 

(NR) 
February 2021 During 

Cross-

sectional 

Subjective sleep quality 

(Very good, good, poor, 

and very poor). 

Regular PA practice at least 2 

times a week lasting thirty 

minutes or more for at least 1 

year – classification into regular 

PA habit or not. 

The practice of 

regular PA was not 

associated with 

sleep quality. 
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9 
Okely et al. 

(2021) 
454/(NR) 84 May 2021 

Before and 

during 
Longitudinal 

Single question adapted 

from the Pittsburgh 

Sleep Quality Index 

(PSQI) “During the last 

month, how would you 

rate your overall sleep 

quality?” (Very good, 

good, bad and very bad). 

Questionnaire - “What level of 

physical activity do you do the 

most?” Response on a six-point 

scale ranging from “moving 

only in connection with 

necessary (house) chores” to 

“keeping fit/heavy exercise or 

competitive sports several times 

a week.” Responses were scored 

from 1 to 6, with a higher score 

indicating more PA. 

PA practice was 

not associated with 

sleep quality. 

Abbreviations: EEPAQ: Elderly EXERNET Physical Activity Questionnaire; EPAQ: EPIC-cohort questionnaire;  F: Female; IPAQ-SV: International Physical Activity Questionnaire Short 
Version; ISI: Insomnia Severity Index; M: Male; METS: Metabolic Equivalent; N: Number of participants in the sample; NR: Does Not Report; PA: Physical Activity; PARS-3: Physical 
Activity Rating Scale; PASE: Physical Activity Scale for the Elderly; PE: Physical Exercise; PSQI: Pittsburgh Sleep Quality Index; SD: Standard Deviation; T1: first tertile; T3: third tertile. 

 

 

Table 2. Main results of studies on the associations between PA practice and sleep quality. 

ID Authors, year N Findings 
Association - + More 

PA better SQ 
Association – Less 

PA, worse SQ 

1 Amerio et al. (2023) 440 
The reduction in PA levels during the pandemic 
was associated with reduced sleep quality (OR 

2.05 (1.67–2.53)). 
↑ ↓ 

2 Bohn et al. (2023) 1123 
Failure to comply with PA recommendations 
was negatively associated with sleep quality 

(OR 0.637; p = 0.00). 
↑ ↓ 

3 Gong et al. (2023) 644 
The practice of PA was not associated with 

insomnia. 
— — 

4 Stival et al. (2022) 4440 
Reduced PA levels during the pandemic were 

associated with reduced sleep quality (OR 2.45 
(1.91–3.15)). 

↑ ↓ 

5 Ju et al. (2022) 568 
Older adults who practiced regular PA reported 

better sleep quality when compared to non-
practitioners. 

↑ ↑ 

6 Rodrigues-Gómez et al. (2022) 1092 
The practice of PA was not associated with the 

quality of sleep in the older adults. 
— — 

7 Garcia-Esquinas et al. (2021) 3041 
The reduction in PA levels during the pandemic 

was associated with reduced sleep quality. 
↑ ↓ 

8 Makizako et al. (2021) 178 
Regular PA was not associated with sleep 

quality (OR 0.76 (0.32–1.80)). 
— — 

9 Okely et al. (2021) 454 
PA practice was not associated with sleep 

quality. 
— — 

Note: ↑ - Association of PA practice with sleep quality; ↓ - Association of reduced PA or physical inactivity with sleep quality; — - There 
was no association between PA practice and sleep quality. Abbreviations: PA: Physical activity; SQ: sleep quality. 

 

The study by Bohn et al. [36], analyzed the influence of 

the rigidity of confinement and the practice of PA and 

other factors on the sleep of older adults [36]. The 

authors found that failure to meet PA recommendations 

had a negative association with sleep quality, perceived 

quality of life, and depressive symptoms. These results 

demonstrate that during the pandemic period, physical 

inactivity directly impacted the quality of sleep of older 

adults, which may have negatively affected quality of 

life and depression, considering that sleep quality has 

already demonstrated an association with these factors 

in previous studies [50, 51], and that physical inactivity 

can amplify the relationships between sleep quality and 

depressive symptoms [52]. 

 

It is essential to highlight that when verifying that 

reduced levels of PA are related to worsening sleep 

quality in older adults, the findings described in the 

studies actually strengthen the hypothesis of the positive 

effects of PA on the health of this population and the 

production of scientific research demonstrating positive 

effects of PA on the sleep of older people. 

 

Association between PA and sleep in older adults 

 

In the study by Ju et al. [37], it was observed that 

older adults who practiced PA regularly reported 

better sleep quality when compared to those who  

did not practice PA. These results corroborate the 

literature, which demonstrates that regular PA can 

lead to improved sleep quality, reduced sleep latency, 

and better overall sleep quality [47]. Nevertheless, 

PA is related to the stability of the circadian rhythm 

and well-being [48]. 
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While general PA may be interesting for improving 

sleep quality [47], PA interventions [31] and cognitive 

behavioral therapy [53] are strategies previously studied 

in the older adult population to reduce sleep disorders. 

The literature points to significant benefits of aerobic 

exercise for sleep quality, such as reducing REM  

sleep and increasing restful sleep. [50]. An eight- 

week progressive web-based Hatha Yoga intervention 

improved the overall sleep quality of older adults during 

the pandemic [51]. However, intervention studies in this 

period are still scarce, considering that the continuity of 

structured PA interventions during the isolation period 

of the COVID-19 pandemic was hampered due to the 

increase in barriers to the practice [11]. This factor  

was evidenced in the study by Miller et al. [52], in 

which the authors reported the intention to continue the 

intervention started in 2019, however, the conditions of 

the pandemic did not allow it. 

 

The lack of association between PA and sleep in 

older adults 

 

Four studies included in the review did not find 

associations of PA practices with sleep quality in older 

adults [32, 33, 39, 40], and one study with insomnia 

[35]. These results contrast with the main findings 

currently debated in the literature, which reveal relevant 

associations between PA and sleep [54]. 

While most studies that presented some type of 

association between PA and sleep quality were 

collected via telephone or in person [21, 34, 36–38],  

of the studies that did not show an association, two 

applied the questionnaires via telephone and two 

online. When collecting data, online methods may 

present a significant bias, considering that although  

the use of technology has increased significantly in  

this population [55], barriers such as configuration 

difficulties, confusing instructions, the need for help 

from other people, and frustration are reported by older 

adults concerning the use of smartphones or tablets, 

which can influence the interpretations and answers  

to the questionnaires [56]. Despite this, several studies 

have opted for online data collection and interventions 

[57, 58], finding no differences compared to studies 

carried out in person [58]. 

 

It is known that over time the cognitive process of older 

adults deteriorates, making it necessary in scientific 

research to use instruments that assess cognitive 

capacity to mitigate possible biases in the interpretation 

of questions and applications of instruments [59]. Only 

subjective measures were used for the assessments  

and only two of the nine included studies assessed  

the cognitive function of the older adults [34, 35]. In 

addition, although the PSQI is the most widely used 

instrument for measuring sleep due to its low cost and 

 

 
 

Figure 3. Evaluation of the quality of observational studies. 
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easy application [31], its interpretation may suffer from 

biases related to the cognitive capacity of older adults 

and differences between objective and perceived sleep 

quality [60]. A similar scenario is observed in the 

subjective measurement of PA practice, in which older 

adults tend to overestimate their levels of practice  

[61] and the cognitive status of the older adults can 

accentuate this overestimation [62]. Therefore, studies 

have highlighted the relevance of the association between 

objective sleep measures, such as actigraphy, and the 

use of a questionnaire to obtain more accurate results on 

sleep quality, as well as the use of objective measures of 

PA, aiming to reduce biases related to the instruments 

used [31, 60–62]. 

 

Furthermore, considering the diversity of countries in the 

studies analyzed, cultural and socioeconomic differences 

between the samples, related to PA practice patterns and 

sleep quality, may have influenced the results. Older 

adults from countries with low socioeconomic status 

tend to perceive more barriers to practicing PA [63] and 

present lower levels of sleep quality [64], especially 

compared to those with higher socioeconomic status 

[65]. In both studies carried out in developing countries 

(Brazil and China), relevant associations were observed 

between physical inactivity [36], and PA and sleep 

quality [37]. 

 

It is worth mentioning that the methods adopted for 

assessing PA and sleep quality were diverse. PA was 

measured in seven different ways, with specific scales 

for the elderly (PASE) [34, 39], the IPAQ short version 

[35, 36], and reports of the number of weekly hours of 

PA [21, 38], among others. To measure sleep, one to 

two questions were used [21, 33, 38] or the full PSQI 

questionnaire [36, 37], subjective sleep quality scales 

[32, 34, 39] and the insomnia severity questionnaire 

[35]. Therefore, considering the diversity of instruments 

used to assess the exposure and outcome, comparisons 

between study results tend to be difficult. Furthermore, 

the study sample was predominantly female, with low 

male participation, making it difficult to extrapolate the 

results presented for this population. 

 

Health guidelines and perspectives for future studies 

in the post-COVID period 

 

Based on the recommendations of the studies included 

in this review, we stratified relevant information for 

intervention measures for the health of older adults, 

related to PA and exercise and sleep quality. These 

measures are aimed at public policymakers, health 

professionals, and researchers, to develop new public 
policies based on evidence, as well as identifying  

gaps to be addressed in future research. Guidelines  

for the health of older adults were highlighted for the 

post-COVID-19 pandemic period, since the pandemic 

period brought harm due to social isolation and the 

consequences of the disease on human health. Based on 

these points, the precautions and observations that need 

to be taken into consideration are presented in Figure 4, 

highlighting measures to improve sleep quality, and 

reduce social confinement, including exercise and PA, 

as well as recommendations for future studies. 

 

Clinical implications 

The results found present important clinical implications 

that will help health professionals in their decision-

making. The recommendation for the practice of aerobic 

or anaerobic PA should be encouraged. 

 

Although the authors evaluated PA practices in general 

terms, not focusing specifically on the modalities, but 

rather on time and intensity, it is understood that the 

use of the practice regardless of the modality, but 

alternating between moderate and vigorous use, may 

present positive associations in the regulation of sleep 

in older adults both in a period of global pandemic  

and throughout their lives, as well as in the new normal 

post-COVID-19. 

 

Older adults affected by COVID-19 sequelae can 

benefit from treatment through PA practices as quickly 

as possible as a way of reducing the time spent suffering 

from various complications and reducing the demands 

on health professionals and caregivers [66, 67]. 

 

Limitations and future studies 

The current review presents limitations related to  

the number of studies included, the methodological 

differences between them, and the quality of the 

studies. The study methods regarding exposure to  

PA and sleep analysis differ significantly, making it 

difficult to compare results. To assess PA, nine different 

scales were used, however, only two studies used a 

specific scale for the older adult population, the PASE 

[34, 39]. Regarding sleep collection, there were also 

divergences, six studies used the PSQI, either with only 

some subscales or the full version [21, 33, 36–38], 

three studies evaluated the subjective sleep quality  

[32, 34, 39] and one study evaluated insomnia [35]. 

 

Another issue is that other diseases that could interfere 

with the quality of sleep in the elderly were not 

considered, as it is common for them to present changes 

in their health and this can increase sleep disorders [5, 68]. 

 

The studies were conducted in a few countries, 

highlighting the need to produce more studies in 
different countries, to obtain a more representative 

global panorama and in-depth analyses concerning the 

socioeconomic status of each country. 
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Therefore, future studies should consider evaluating 

associations between PA and sleep quality, prioritizing 

the use of face-to-face or telephone interviews, with 

cognitive assessment of the older adults, using direct 

and indirect methods to assess variables, and prioritizing 

gold standard instruments developed especially for  

this purpose and population, evaluating different facets 

of the variables analyzed, considering increasing the 

methodological quality, avoiding even more biases. It  

is essential to develop efforts for studies that consider 

the post-COVID and long-COVID scenario, monitoring 

older people who were affected by different levels  

of symptoms after COVID-19 infection, related to 

different ways of practicing PA and the quality of sleep. 

 

Strength, innovations and applications 

This is the first study to investigate the associations 

between PA practice and the quality of sleep of older 

adults during the COVID-19 pandemic, seeking to 

understand the factors related to these associations, as 

well as possible biases in the studies. It is important to 

highlight that all studies included in this review were of 

good to fair quality. This result is related to the authors’ 

lack of reporting on the blinding of outcome assessors 

and appropriate statistical procedures to minimize 

confounding factors. Methodologically well-conducted 

studies allow for more precise generalizations. However, 

the quality of the included studies does not allow 

generalizations, and their results must be interpreted 

concisely and with caution. Therefore, the current study 

is relevant because it brings together the available 

literature on the association between the practice of  

PA and the quality of sleep of older adults during the 

pandemic and despite the methodological diversity 

between the studies, the majority presented good quality. 

Through this review, it was possible to highlight how 

the reduction in PA levels is associated with a reduction 

in the quality of sleep in older adults, therefore, it serves 

as a warning that in future pandemics, actions need to 

be taken to maintain PA levels or to promote PA. 

 

The current study presented a general overview of the 

distribution of scientific production in the area of PA 

and quality of sleep in older adults in the context of 

social isolation. 

 

The main applications of the findings of this study are 

related to the best hypothesis of the positive effects  

of exercising and physical activities on the physical  

and psychological health of older people in general, 

specifically the positive effects on improving the quality 

of sleep and socialization of this population are well 

documented. Applying exercise and encouraging the 

practice of physical activities based on this foundation, 

strengthened by the findings of our study, is consistent 

with the concern regarding the health of older people in 

 

 
 

Figure 4. Health guidelines and perspectives for future studies in the post-COVID period. 
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this post-COVID scenario. These applications seek  

to avoid the damage caused by the reduction or 

deprivation of physical activity in the context of  

social isolation, unfortunately, common in the lives  

of many older people even outside the pandemic 

scenario. 
 

CONCLUSIONS 
 

Based on the analysis of the results of the selected 

articles, we found that PA may be associated with  

the sleep quality of older adults during the COVID-19 

pandemic and that reduced levels of PA during  

the COVID-19 pandemic period had a negative 

association with the quality of sleep of older adults in 

social isolation. The practice of exercise and PA, 

individually and in groups, is recommended for this 

post-COVID scenario, as a measure to reduce social 

isolation and its negative effects and improve the 

quality of sleep in older adults. 

 

Future studies should consider evaluating associations 

between PA and sleep quality, evaluating older  

adults in person or by telephone, trying to control  

as many confounding variables as possible, and 

prioritizing gold-standard instruments specifically for 

older adults. 
 

MATERIALS AND METHODS 
 

This systematic review followed the recommendations 

of the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) [69] and  

was registered in the International Prospective 

Register of Systematic Reviews (PROSPERO) – CRD 

42023406471. 

 

Search strategy 

 

The search was conducted by two researchers (ACR 

and AD), independently, in the databases: PubMed, 

Web of Science, Embase, SCOPUS and Google 

Scholar for gray literature in April 2024. The primary 

and secondary search terms for the studies were 

included in the title, abstract, and keywords fields of 

each database and all descriptors used are organized in 

Table 3. 

 

The Web of Science database was prioritized when 

deciding on duplicate articles. The searches were 

carried out in the Main Collection in the basic research 

field with terms related to older adults, sleep quality, 

PA, and COVID-19 in “topic”, and the time stipulated 
as “every year”. Additionally, the authors searched the 

reference lists of all identified studies to find other 

relevant articles [70]. 

Eligibility criteria 

 

This systematic review included cross-sectional and 

longitudinal studies with older adults (≥60 years  

old), of both sexes, healthy or with associated 

comorbidities, which evaluated the practice of PA  

on the quality of sleep of older adults during the 

COVID-19 pandemic. The eligibility criteria were 

based on the PECOS strategy: Population, Exposure, 

Comparison, Outcomes, and Study Design [71] and  

are described in Table 4. 

 

Study selection 

 

The selection of studies was carried out independently 

by two researchers (ACR and AD). In case of 

disagreement between the researchers, a third 

evaluator (AA) was responsible for giving their 

opinion for the final decision. The authors examined 

all titles and abstracts and reviewed the full texts of the 

articles that met the predetermined inclusion and 

exclusion criteria. All these steps were performed on 

Microsoft Excel spreadsheets, from the export of 

results from each database to the selection of studies 

that were part of the review. References in the 

included articles were reviewed to identify other 

potentially relevant studies. 

 

Data extraction 

 

For synthesis and discussion of results, data on the 

study design and authors, journal, country/city where 

the study was conducted, sample, sex and age of the 

sample, period during which the study was carried out, 

sample characteristics, outcome variable investigated, 

period of studies concerning COVID-19 (before, 

during, after), type of PA, type of PA measurement, 

main findings, and conclusion were extracted. 

 

Risk of bias 

 

The quality of included studies was assessed using the 

tool - Quality Assessment Tool for Observational 

Cohort and Cross-Sectional Studies [41]. The tool 

contains criteria that need to be met by the studies  

and at the end of the evaluation a score is assigned 

according to each criterion answered; one point for  

a “yes” answer and zero points for “no”, “not 

applicable”, “not reported” or “cannot determine”. The 

Cohort and Cross-sectional Studies tool has an 

assessment based on 14 criteria. A study-specific 

global score, ranging from zero to 14, was calculated 

by summing scores across all criteria. The quality  
of the studies was classified as poor (0–4 in 14 

questions), regular (5–10 in 14 questions) or good  

(11–14 in 14 questions). A higher score indicates a 
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Table 3. Search strategy for the systematic review. 

Database Search 

Terms Descriptors 

Elderly 
Elderly OR Aged OR Aging OR “Aged, 80 and over” OR “older adults” OR “older women” OR 
“older men” OR Senescence OR “Oldest Old” OR “Old Adults” OR Nonagenarian* OR 
Octogenarian* OR Centenarian*. 

Sleep 
Sleep OR “Sleeping Habits” OR “Sleep Habits” OR “Habit, Sleep” OR “Habits, Sleep” OR “Sleep 
Habit” OR “Sleeping Habit” OR “Habit, Sleeping” OR “Habits, Sleeping” OR “sleep quality” OR 
“sleep disturbances”. 

Physical activity 

“physical activity” OR “exercise” OR “physical exercise*” OR “sport*” OR “muscle stretching 
exercises” OR “resistance training” OR “exercise isometric” OR “exercise movement technique*” 
OR “exercise therap*” OR “isometric exercise*” OR “muscle stretching exercise*” OR “strength 
training” OR “strength training program*” OR “training resistance” OR “weight-bearing exercise” 
OR “weight bearing strengthening program” OR “weight bearing” OR “weight lifting exercise” OR 
“weight lifting” OR “hydrotherapy” OR “aquatic exercise” OR “water exercise” OR “balance 
exercise”. 

COVID-19 

“2019 novel coronavirus disease” OR “COVID-19” OR “COVID-19 pandemic” OR “SARS-CoV-2 
infection” OR “COVID-19 virus disease” OR “2019 novel coronavirus infection” OR “2019-nCoV 
infection” OR “coronavirus disease 2019” OR “coronavirus disease-19” OR “2019-nCoV disease” 
OR “COVID-19 virus infection”. 

 

 

Table 4. Criteria for inclusion and exclusion of studies selected for the review. 

 Inclusion criteria Exclusion criteria 

P Participants Older adults aged 60 and over. 
Only obese older adults with 

chronic diseases or 
Parkinson’s. 

E Exposure 
Physical activity, resistance exercises, aerobic exercises, aquatic 

exercises, stretching exercises, balance exercises, and sports. 
− 

C Comparison − − 

O Outcomes 
Association of physical activity and sleep quality in older adults 

during the COVID-19 pandemic. 
Studies that evaluated only 

sleep duration. 

S Study Design Cross-sectional and longitudinal studies.  

 

 

better quality of study [41]. Previous studies used these 

tools demonstrating satisfactory applicability [72, 73]. 

 

Two researchers (ACR and AD) independently 

performed the risk of bias assessment and disagreements 

were resolved by consulting a third reviewer (GTV). 

The degree of agreement between the two evaluators 

was analyzed using Cohen’s Kappa test, interpreted 

according to McHugh’s approach [74], which classifies 

agreement as: None 0–4%; minimum 4–15%; weak  

15–35%; moderate 35–63%; strong 64–81%; and near 

perfect 82–100%. 
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EPAQ: EPIC-cohort questionnaire; EEPAQ: Elderly 

Exernet Physical Activity Questionnaire; METS: 

Metabolic Equivalent; ISI: Insomnia Severity Index; 

IPAQ: International Physical Activity Questionnaire; 

PA: Physical activity; PARS-3: Physical Activity 

Rating Scale; PASE: Physical Activity Scale for  

the Elderly; PSQI: Pittsburgh Sleep Quality Index; 

PRISMA: Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses; PROSPERO: International 

Prospective Register of Systematic Reviews; WHO: 

World Health Organization. 

 

AUTHOR CONTRIBUTIONS 
 

AA and ACRFB conceived and designed the study. 

ACRFB and AD conducted the search, performed the 

screening, study selection, and data extraction. GTV, 

AD and ACRFB analyzed and interpreted the data. 

ACRFB and AA wrote the manuscript draft and GTV 

and AD revised the manuscript. All authors have read 

and approved the final version. 

61



www.aging-us.com 12 AGING 

CONFLICTS OF INTEREST 
 

The authors declare no conflicts of interest related to 

this study. 

 

FUNDING 
 

This work has been supported by the following 

Brazilian research agencies: National Council for 

Scientific and Technological Development (CNPq), 

Coordination for the Improvement of Higher Education 

Personnel — CAPES Functional Scholarship at Doctoral 

level - NOTICE PPGCMH N 004/2024; Foundation for 

research and innovation support of the State of Santa 

Catarina - FAPESC, PPSUS 16/2020 e PAP 027/2020. 

 

REFERENCES 
 
1. WHO. WHO Director-General’s opening remarks at 

the media briefing on COVID-19 - 11 March 2020. 
2020. https://www.who.int/director-
general/speeches/detail/who-director-general-s-
opening-remarks-at-the-media-briefing-on-covid-19--
-11-march-2020. 

2. Hwang TJ, Rabheru K, Peisah C, Reichman W, Ikeda 
M. Loneliness and social isolation during the COVID-
19 pandemic. Int Psychogeriatr. 2020; 32:1217–20. 
https://doi.org/10.1017/S1041610220000988 
PMID:32450943 

3. Diotaiuti P, Valente G, Mancone S, Falese L, Bellizzi F, 
Anastasi D, Langiano E, Dominski FH, Andrade A. 
Perception of Risk, Self-Efficacy and Social Trust 
during the Diffusion of Covid-19 in Italy. Int J Environ 
Res Public Health. 2021; 18:3427. 
https://doi.org/10.3390/ijerph18073427 
PMID:33806194 

4. Caroppo E, Mazza M, Sannella A, Marano G, Avallone 
C, Claro AE, Janiri D, Moccia L, Janiri L, Sani G. Will 
Nothing Be the Same Again?: Changes in Lifestyle 
during COVID-19 Pandemic and Consequences on 
Mental Health. Int J Environ Res Public Health. 2021; 
18:8433. 
https://doi.org/10.3390/ijerph18168433 
PMID:34444180 

5. da Cruz WM, D' Oliveira A, Dominski FH, Diotaiuti P, 
Andrade A. Mental health of older people in social 
isolation: the role of physical activity at home during 
the COVID-19 pandemic. Sport Sci Health. 2022; 
18:597–602. 
https://doi.org/10.1007/s11332-021-00825-9 
PMID:34457072 

6. Andrade A, D'Oliveira A, Dos Santos KM, Bastos ACR, 
Corrado S, Vilarino GT, Diotaiuti P. Impact of social 
isolation caused by the COVID-19 pandemic on the 

mood profile of active and sedentary older adults: 
physical activity as a protective factor. Front Public 
Health. 2023; 11:1221142. 
https://doi.org/10.3389/fpubh.2023.1221142 
PMID:37849723 

 7. Diotaiuti P, Valente G, Mancone S, Corrado S, Bellizzi 
F, Falese L, Langiano E, Vilarino GT, Andrade A. Effects 
of Cognitive Appraisals on Perceived Self-Efficacy and 
Distress during the COVID-19 Lockdown: An Empirical 
Analysis Based on Structural Equation Modeling. Int J 
Environ Res Public Health. 2023; 20:5294. 
https://doi.org/10.3390/ijerph20075294 
PMID:37047910 

 8. CDC. COVID-19 Risks and Information for Older Adults. 
CDC. 2023. 
https://www.cdc.gov/aging/covid19/index.html. 

 9. Levin AT, Hanage WP, Owusu-Boaitey N, Cochran KB, 
Walsh SP, Meyerowitz-Katz G. Assessing the age 
specificity of infection fatality rates for COVID-19: 
systematic review, meta-analysis, and public policy 
implications. Eur J Epidemiol. 2020; 35:1123–38. 
https://doi.org/10.1007/s10654-020-00698-1 
PMID:33289900 

10. Lefferts EC, Saavedra JM, Song BK, Lee DC. Effect of 
the COVID-19 Pandemic on Physical Activity and 
Sedentary Behavior in Older Adults. J Clin Med. 2022; 
11:1568. 
https://doi.org/10.3390/jcm11061568 
PMID:35329894 

11. Jiao J, Supriya R, Chow BC, Baker JS, Dutheil F, Gao 
Y, Chan SH, Liang W, Li F, Tao D. COVID-19: Barriers 
to Physical Activity in Older Adults, a Decline in 
Health or Economy? J Risk Financ Manag. 2022; 
15:51. 
https://doi.org/10.3390/jrfm15020051 

12. D'Oliveira A, De Souza LC, Langiano E, Falese L, 
Diotaiuti P, Vilarino GT, Andrade A. Home Physical 
Exercise Protocol for Older Adults, Applied Remotely 
During the COVID-19 Pandemic: Protocol for 
Randomized and Controlled Trial. Front Psychol. 
2022; 13:828495. 
https://doi.org/10.3389/fpsyg.2022.828495 
PMID:35185739 

13. Gulia KK, Kumar VM. Sleep disorders in the elderly: a 
growing challenge. Psychogeriatrics. 2018; 18:155–65. 
https://doi.org/10.1111/psyg.12319 
PMID:29878472 

14. Casagrande M, Forte G, Favieri F, Corbo I. Sleep 
Quality and Aging: A Systematic Review on Healthy 
Older People, Mild Cognitive Impairment and 
Alzheimer's Disease. Int J Environ Res Public Health. 
2022; 19:8457. 
https://doi.org/10.3390/ijerph19148457 

62

https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://doi.org/10.1017/S1041610220000988
https://pubmed.ncbi.nlm.nih.gov/32450943/
https://doi.org/10.3390/ijerph18073427
https://pubmed.ncbi.nlm.nih.gov/33806194/
https://doi.org/10.3390/ijerph18168433
https://pubmed.ncbi.nlm.nih.gov/34444180/
https://doi.org/10.1007/s11332-021-00825-9
https://pubmed.ncbi.nlm.nih.gov/34457072/
https://doi.org/10.3389/fpubh.2023.1221142
https://pubmed.ncbi.nlm.nih.gov/37849723/
https://doi.org/10.3390/ijerph20075294
https://pubmed.ncbi.nlm.nih.gov/37047910/
https://www.cdc.gov/aging/covid19/index.html
https://doi.org/10.1007/s10654-020-00698-1
https://pubmed.ncbi.nlm.nih.gov/33289900/
https://doi.org/10.3390/jcm11061568
https://pubmed.ncbi.nlm.nih.gov/35329894/
https://doi.org/10.3390/jrfm15020051
https://doi.org/10.3389/fpsyg.2022.828495
https://pubmed.ncbi.nlm.nih.gov/35185739/
https://doi.org/10.1111/psyg.12319
https://pubmed.ncbi.nlm.nih.gov/29878472/
https://doi.org/10.3390/ijerph19148457


www.aging-us.com 13 AGING 

PMID:35886309 

15. Nunes L, De Souza N, Torres Vilarino G, Andrade A. 
What do we know about the effects of physical 
exercise on dementia, without alzheimer’s? 
systematic review of international clinical trials [¿Qué 
sabemos sobre los efectos del ejercicio físico en la 
demencia, excluyendo el alzheimer? una revisión 
sistemática de ensayos clínicos internacionales]. 
Retos. 2024. 
https://recyt.fecyt.es/index.php/retos/index. 

16. Zhao D, Li J, Hao W, Yuan Y, Yu C, Jing Z, Wang Y, Fu P, 
Zhou C. The relationship between activities of daily 
living and suicidal ideation among Chinese rural older 
adults: a multiple mediation model through sleep 
quality and psychological distress. Aging (Albany NY). 
2020; 12:22614–25. 
https://doi.org/10.18632/aging.103857 
PMID:33202378 

17. Tel H. Sleep quality and quality of life among the 
elderly people. Neurol Psychiatry Brain Res. 2013; 
19:48–52. 
https://doi.org/10.1016/j.npbr.2012.10.002 

18. O'Leary K, Bylsma LM, Rottenberg J. Why might poor 
sleep quality lead to depression? A role for emotion 
regulation. Cogn Emot. 2017; 31:1698–706. 
https://doi.org/10.1080/02699931.2016.1247035 
PMID:27807996 

19. Tamm S, Nilsonne G, Schwarz J, Golkar A, Kecklund G, 
Petrovic P, Fischer H, Åkerstedt T, Lekander M. Sleep 
restriction caused impaired emotional regulation 
without detectable brain activation changes-a 
functional magnetic resonance imaging study. R Soc 
Open Sci. 2019; 6:181704. 
https://doi.org/10.1098/rsos.181704 
PMID:31032025 

20. Pires GN, Ishikura IA, Xavier SD, Petrella C, Piovezan 
RD, Xerfan EMS, Andersen ML, Tufik S. Sleep in Older 
Adults and Its Possible Relations With COVID-19. 
Front Aging Neurosci. 2021; 13:647875. 
https://doi.org/10.3389/fnagi.2021.647875 
PMID:34177550 

21. Amerio A, Stival C, Lugo A, Fanucchi T, d'Oro LC, 
Iacoviello L, Odone A, Stuckler D, Zucchi A, Serafini G, 
Gallus S, and “LOST in Lombardia” Study 
Investigators. COVID-19 pandemic impact on mental 
health in a large representative sample of older 
adults from the Lombardy region, Italy. J Affect 
Disord. 2023; 325:282–8. 
https://doi.org/10.1016/j.jad.2023.01.006 
PMID:36627059 

22. Wang P, Song L, Wang K, Han X, Cong L, Wang Y, 
Zhang L, Yan Z, Tang S, Du Y. Prevalence and 
associated factors of poor sleep quality among 

Chinese older adults living in a rural area: a 
population-based study. Aging Clin Exp Res. 2020; 
32:125–31. 
https://doi.org/10.1007/s40520-019-01171-0 
PMID:30919262 

23. Trabelsi K, Ammar A, Masmoudi L, Boukhris O, 
Chtourou H, Bouaziz B, Brach M, Bentlage E, How D, 
Ahmed M, Mueller P, Mueller N, Hsouna H, et al. Sleep 
Quality and Physical Activity as Predictors of Mental 
Wellbeing Variance in Older Adults during COVID-19 
Lockdown: ECLB COVID-19 International Online Survey. 
Int J Environ Res Public Health. 2021; 18:4329. 
https://doi.org/10.3390/ijerph18084329 
PMID:33921852 

24. Andrade A, Vilarino GT, Bevilacqua GG. What Is the 
Effect of Strength Training on Pain and Sleep in 
Patients With Fibromyalgia? Am J Phys Med Rehabil. 
2017; 96:889–93. 
https://doi.org/10.1097/PHM.0000000000000782 
PMID:28650860 

25. de Orleans Casagrande P, Coimbra DR, de Souza LC, 
Andrade A. Effects of yoga on depressive symptoms, 
anxiety, sleep quality, and mood in patients with 
rheumatic diseases: Systematic review and meta-
analysis. PM R. 2023; 15:899–915. 
https://doi.org/10.1002/pmrj.12867 
PMID:35726183 

26. Callow DD, Arnold-Nedimala NA, Jordan LS, Pena GS, 
Won J, Woodard JL, Smith JC. The Mental Health 
Benefits of Physical Activity in Older Adults Survive the 
COVID-19 Pandemic. Am J Geriatr Psychiatry. 2020; 
28:1046–57. 
https://doi.org/10.1016/j.jagp.2020.06.024 
PMID:32713754 

27. Altena E, Baglioni C, Espie CA, Ellis J, Gavriloff D, 
Holzinger B, Schlarb A, Frase L, Jernelöv S, Riemann D. 
Dealing with sleep problems during home 
confinement due to the COVID-19 outbreak: Practical 
recommendations from a task force of the European 
CBT-I Academy. J Sleep Res. 2020; 29:e13052. 
https://doi.org/10.1111/jsr.13052 
PMID:32246787 

28. WHO. Stay physically active during self-quarantine. 
2020. https://www.euro.who.int/en/health-
topics/health-emergencies/coronavirus-covid-
19/publications-and-technical-
guidance/noncommunicable-diseases/stay-physically-
active-during-self-quarantine. 

29. Vanderlinden J, Boen F, van Uffelen JGZ. Effects of 
physical activity programs on sleep outcomes in older 
adults: a systematic review. Int J Behav Nutr Phys Act. 
2020; 17:11. 
https://doi.org/10.1186/s12966-020-0913-3 

63

https://pubmed.ncbi.nlm.nih.gov/35886309/
https://recyt.fecyt.es/index.php/retos/index
https://doi.org/10.18632/aging.103857
https://pubmed.ncbi.nlm.nih.gov/33202378/
https://doi.org/10.1016/j.npbr.2012.10.002
https://doi.org/10.1080/02699931.2016.1247035
https://pubmed.ncbi.nlm.nih.gov/27807996/
https://doi.org/10.1098/rsos.181704
https://pubmed.ncbi.nlm.nih.gov/31032025/
https://doi.org/10.3389/fnagi.2021.647875
https://pubmed.ncbi.nlm.nih.gov/34177550/
https://doi.org/10.1016/j.jad.2023.01.006
https://pubmed.ncbi.nlm.nih.gov/36627059/
https://doi.org/10.1007/s40520-019-01171-0
https://pubmed.ncbi.nlm.nih.gov/30919262/
https://doi.org/10.3390/ijerph18084329
https://pubmed.ncbi.nlm.nih.gov/33921852/
https://doi.org/10.1097/PHM.0000000000000782
https://pubmed.ncbi.nlm.nih.gov/28650860/
https://doi.org/10.1002/pmrj.12867
https://pubmed.ncbi.nlm.nih.gov/35726183/
https://doi.org/10.1016/j.jagp.2020.06.024
https://pubmed.ncbi.nlm.nih.gov/32713754/
https://doi.org/10.1111/jsr.13052
https://pubmed.ncbi.nlm.nih.gov/32246787/
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/stay-physically-active-during-self-quarantine
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/stay-physically-active-during-self-quarantine
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/stay-physically-active-during-self-quarantine
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/stay-physically-active-during-self-quarantine
https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/publications-and-technical-guidance/noncommunicable-diseases/stay-physically-active-during-self-quarantine
https://doi.org/10.1186/s12966-020-0913-3


www.aging-us.com 14 AGING 

PMID:32024532 

30. Youngstedt SD. Effects of exercise on sleep. Clin 
Sports Med. 2005; 24:355–65. 
https://doi.org/10.1016/j.csm.2004.12.003 
PMID:15892929 

31. Fank F, Pereira FDS, Dos Santos L, de Mello MT, Mazo 
GZ. Effects of Exercise on Sleep in Older Adults: An 
Overview of Systematic Reviews and Meta-Analyses. 
J Aging Phys Act. 2022; 30:1101–17. 
https://doi.org/10.1123/japa.2021-0444 
PMID:35385825 

32. Makizako H, Kiyama R, Nishimoto D, Nishio I, 
Masumitsu T, Ikeda Y, Hisamatsu M, Shimizu S, Mizuno 
M, Wakamatsu M, Inoue N, Tabira T, Ohshige T, et al. 
Association between Regular Exercise and Self-Rated 
Health and Sleep Quality among Adults in Japan during 
the COVID-19 Pandemic. Int J Environ Res Public 
Health. 2021; 18:10515. 
https://doi.org/10.3390/ijerph181910515 
PMID:34639823 

33. Okely JA, Corley J, Welstead M, Taylor AM, Page D, 
Skarabela B, Redmond P, Cox SR, Russ TC. Change in 
Physical Activity, Sleep Quality, and Psychosocial 
Variables during COVID-19 Lockdown: Evidence from 
the Lothian Birth Cohort 1936. Int J Environ Res Public 
Health. 2020; 18:210. 
https://doi.org/10.3390/ijerph18010210 
PMID:33396611 

34. García-Esquinas E, Ortolá R, Gine-Vázquez I, Carnicero 
JA, Mañas A, Lara E, Alvarez-Bustos A, Vicente-
Rodriguez G, Sotos-Prieto M, Olaya B, Garcia-Garcia 
FJ, Gusi N, Banegas JR, et al. Changes in Health 
Behaviors, Mental and Physical Health among Older 
Adults under Severe Lockdown Restrictions during 
the COVID-19 Pandemic in Spain. Int J Environ Res 
Public Health. 2021; 18:7067. 
https://doi.org/10.3390/ijerph18137067 
PMID:34281004 

35. Gong K, Garneau J, Grenier S, Vasiliadis HM, Dang-Vu TT, 
Dialahy IZ, Gouin JP. Insomnia symptoms among older 
adults during the first year of the COVID-19 pandemic: 
A longitudinal study. Sleep Health. 2023; 9:560–6. 
https://doi.org/10.1016/j.sleh.2023.04.008 
PMID:37380593 

36. Bohn L, Abdalla PP, Gomide EBG, da Silva LSL, Dos 
Santos AP. Non-rigorous versus rigorous home 
confinement differently impacts mental health, 
quality of life and behaviors. Which one was better? 
A cross-sectional study with older Brazilian adults 
during covid-19 first wave. Arch Public Health. 2023; 
81:105. 
https://doi.org/10.1186/s13690-023-01106-2 
PMID:37316863 

37. Ju J, Qi WB, Zhang J, Cao ZJ, Tsai CL, Liu P. A Cross-
Sectional Study on the Cross-Talk of the COVID-19-
Related Degree of Loneliness and the Etiological 
Factors Among the Elderly in Central China. Front 
Psychiatry. 2022; 13:805664. 
https://doi.org/10.3389/fpsyt.2022.805664 
PMID:35237190 

38. Stival C, Lugo A, Bosetti C, Amerio A, Serafini G, Cavalieri 
d'Oro L, Odone A, Stuckler D, Iacoviello L, Bonaccio M, 
van den Brandt PA, Zucchi A, Gallus S. COVID-19 
confinement impact on weight gain and physical activity 
in the older adult population: Data from the LOST in 
Lombardia study. Clin Nutr ESPEN. 2022; 48:329–35. 
https://doi.org/10.1016/j.clnesp.2022.01.024 
PMID:35331509 

39. Rodríguez-Gómez I, Sánchez-Martín C, García-García 
FJ, García-Esquinas E, Miret M, Jiménez-Pavón D, 
Guadalupe-Grau A, Mañas A, Carnicero JA, Casajus JA, 
Ayuso-Mateos JL, Rodríguez-Artalejo F, Rodríguez-
Mañas L, Ara I. The Medium-Term Changes in Health-
Related Behaviours among Spanish Older People 
Lifestyles during Covid-19 Lockdown. J Nutr Health 
Aging. 2022; 26:485–94. 
https://doi.org/10.1007/s12603-022-1781-0 
PMID:35587761 

40. Domingos J, Família C, Fernandes JB, Dean J, Godinho 
C. Is Being Physically Active Enough or Do People with 
Parkinson's Disease Need Structured Supervised 
Exercise? Lessons Learned from COVID-19. Int J 
Environ Res Public Health. 2022; 19:2396. 
https://doi.org/10.3390/ijerph19042396 
PMID:35206584 

41. National institute of health. Study Quality Assessment 
Tools. NHLBI, NIH. 2021. 
https://www.nhlbi.nih.gov/health-topics/study-
quality-assessment-tools.  

42. Jiménez-Pavón D, Carbonell-Baeza A, Lavie CJ. 
Physical exercise as therapy to fight against the 
mental and physical consequences of COVID-19 
quarantine: Special focus in older people. Prog 
Cardiovasc Dis. 2020; 63:386–8. 
https://doi.org/10.1016/j.pcad.2020.03.009 
PMID:32220590 

43. Jahrami HA, Alhaj OA, Humood AM, Alenezi AF, Fekih-
Romdhane F, AlRasheed MM, Saif ZQ, Bragazzi NL, 
Pandi-Perumal SR, BaHammam AS, Vitiello MV. 
Sleep disturbances during the COVID-19 pandemic: 
A systematic review, meta-analysis, and meta-
regression. Sleep Med Rev. 2022; 62:101591. 
https://doi.org/10.1016/j.smrv.2022.101591 
PMID:35131664 

44. Centers for Disease Control and Prevention. Physical 
Activity and COVID-19. CDC. 2022. 

64

https://pubmed.ncbi.nlm.nih.gov/32024532/
https://doi.org/10.1016/j.csm.2004.12.003
https://pubmed.ncbi.nlm.nih.gov/15892929/
https://doi.org/10.1123/japa.2021-0444
https://pubmed.ncbi.nlm.nih.gov/35385825/
https://doi.org/10.3390/ijerph181910515
https://pubmed.ncbi.nlm.nih.gov/34639823/
https://doi.org/10.3390/ijerph18010210
https://pubmed.ncbi.nlm.nih.gov/33396611/
https://doi.org/10.3390/ijerph18137067
https://pubmed.ncbi.nlm.nih.gov/34281004/
https://doi.org/10.1016/j.sleh.2023.04.008
https://pubmed.ncbi.nlm.nih.gov/37380593/
https://doi.org/10.1186/s13690-023-01106-2
https://pubmed.ncbi.nlm.nih.gov/37316863/
https://doi.org/10.3389/fpsyt.2022.805664
https://pubmed.ncbi.nlm.nih.gov/35237190/
https://doi.org/10.1016/j.clnesp.2022.01.024
https://pubmed.ncbi.nlm.nih.gov/35331509/
https://doi.org/10.1007/s12603-022-1781-0
https://pubmed.ncbi.nlm.nih.gov/35587761/
https://doi.org/10.3390/ijerph19042396
https://pubmed.ncbi.nlm.nih.gov/35206584/
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://doi.org/10.1016/j.pcad.2020.03.009
https://pubmed.ncbi.nlm.nih.gov/32220590/
https://doi.org/10.1016/j.smrv.2022.101591
https://pubmed.ncbi.nlm.nih.gov/35131664/


www.aging-us.com 15 AGING 

https://www.cdc.gov/physicalactivity/physical-
activity-and-COVID-19.html. 

45. Chtourou H, Trabelsi K, H'mida C, Boukhris O, Glenn 
JM, Brach M, Bentlage E, Bott N, Shephard RJ, Ammar 
A, Bragazzi NL. Staying Physically Active During the 
Quarantine and Self-Isolation Period for Controlling 
and Mitigating the COVID-19 Pandemic: A Systematic 
Overview of the Literature. Front Psychol. 2020; 
11:1708. 
https://doi.org/10.3389/fpsyg.2020.01708 
PMID:33013497 

46. Sepúlveda-Loyola W, Rodríguez-Sánchez I, Pérez-
Rodríguez P, Ganz F, Torralba R, Oliveira DV, 
Rodríguez-Mañas L. Impact of Social Isolation Due to 
COVID-19 on Health in Older People: Mental and 
Physical Effects and Recommendations. J Nutr Health 
Aging. 2020; 24:938–47. 
https://doi.org/10.1007/s12603-020-1469-2 
PMID:33155618 

47. Alnawwar MA, Alraddadi MI, Algethmi RA, Salem GA, 
Salem MA, Alharbi AA. The Effect of Physical Activity 
on Sleep Quality and Sleep Disorder: A Systematic 
Review. Cureus. 2023; 15:e43595. 
https://doi.org/10.7759/cureus.43595 
PMID:37719583 

48. Weinert D, Gubin D. The Impact of Physical Activity 
on the Circadian System: Benefits for Health, 
Performance and Wellbeing. Multidisciplinary Digital 
Publishing Institute. Applied Sciences. 2022; 12:9220. 
https://www.mdpi.com/2076-3417/12/18/9220/htm. 

49. Diniz TA, Christofaro DGD, Tebar WR, Cucato GG, 
Botero JP, Correia MA, Ritti-Dias RM, Lofrano-Prado 
MC, Prado WL. Reduction of Physical Activity Levels 
During the COVID-19 Pandemic Might Negatively 
Disturb Sleep Pattern. Front Psychol. 2020; 
11:586157. 
https://doi.org/10.3389/fpsyg.2020.586157 
PMID:33424702 

50. Cassim TZ, McGregor KM, Nocera JR, García VV, Sinon 
CG, Kreuzer M, García PS. Effects of exercise on the 
sleep microarchitecture in the aging brain: A study on 
a sedentary sample. Front Syst Neurosci. 2022; 
16:855107. 
https://doi.org/10.3389/fnsys.2022.855107 
PMID:36387307 

51. Baklouti S, Fekih-Romdhane F, Guelmami N, 
Bonsaksen T, Baklouti H, Aloui A, Masmoudi L, Souissi 
N, Jarraya M. The effect of web-based Hatha yoga on 
psychological distress and sleep quality in older 
adults: A randomized controlled trial. Complement 
Ther Clin Pract. 2023; 50:101715. 
https://doi.org/10.1016/j.ctcp.2022.101715 
PMID:36521407 

52. Miller K, Weitzel KJ, Bliss R, Duren DL, Ball SD, Baker 
B. Older adults who resistance train improve physical 
function and adopt long-term exercise habits despite 
COVID-19 restrictions. J Sports Sci. 2022; 40:2128–35. 
https://doi.org/10.1080/02640414.2022.2140912 
PMID:36436017 

53. Cassidy-Eagle EL, Siebern A, Chen H, Kim H (Monica), 
Palesh O. Cognitive-Behavioral Therapy for Insomnia 
in Older Adults. Cogn Behav Pract Elsevier. 2022; 
29:146–60. 
https://doi.org/10.1016/j.cbpra.2021.04.002  

54. Park AH, Zhong S, Yang H, Jeong J, Lee C. Impact of 
COVID-19 on physical activity: A rapid review. J Glob 
Health. 2022; 12:05003. 
https://doi.org/10.7189/jogh.12.05003 
PMID:35493780 

55. Sixsmith A, Horst BR, Simeonov D, Mihailidis A. Older 
People's Use of Digital Technology During the COVID-
19 Pandemic. Bull Sci Technol Soc. 2022; 42:19–24. 
https://doi.org/10.1177/02704676221094731 
PMID:38603230 

56. Harris MT, Blocker KA, Rogers WA. Older Adults and 
Smart Technology: Facilitators and Barriers to Use. 
Front Comput Sci. 2022; 4. 
https://doi.org/10.3389/fcomp.2022.835927 

57. De Vitis A, Battaglino A, Sinatti P, Sánchez Romero EA, 
Bissolotti L, Cotella D, Villafañe JH. Effects of 
Telemedicine for Postural Instability in Independent 
Patients with Parkinson’s Disease: A Literature 
Review. Top Geriatr Rehabil. 2023; 39:294–306. 
https://journals.lww.com/topicsingeriatricrehabilitati
on/fulltext/2023/10000/effects_of_telemedicine_for
_postural_instability.9.aspx.  

58. Martínez-Pozas O, Corbellini C, Cuenca-Zaldívar JN, 
Meléndez-Oliva É, Sinatti P, Sánchez Romero EA. 
Effectiveness of telerehabilitation versus face-to-face 
pulmonary rehabilitation on physical function and 
quality of life in people with post COVID-19 condition: 
a systematic review and network meta-analysis. Eur J 
Phys Rehabil Med. 2024; 60:868–77. 
https://doi.org/10.23736/S1973-9087.24.08540-X 
PMID:39235257 

59. Kutschar P, Weichbold M, Osterbrink J. Effects of age 
and cognitive function on data quality of standardized 
surveys in nursing home populations. BMC Geriatr. 
2019; 19:244. 
https://doi.org/10.1186/s12877-019-1258-0 
PMID:31481012 

60. Landry GJ, Best JR, Liu-Ambrose T. Measuring sleep 
quality in older adults: a comparison using subjective 
and objective methods. Front Aging Neurosci. 2015; 
7:166. 

65

https://www.cdc.gov/physicalactivity/physical-activity-and-COVID-19.html
https://www.cdc.gov/physicalactivity/physical-activity-and-COVID-19.html
https://doi.org/10.3389/fpsyg.2020.01708
https://pubmed.ncbi.nlm.nih.gov/33013497/
https://doi.org/10.1007/s12603-020-1469-2
https://pubmed.ncbi.nlm.nih.gov/33155618/
https://doi.org/10.7759/cureus.43595
https://pubmed.ncbi.nlm.nih.gov/37719583/
https://www.mdpi.com/2076-3417/12/18/9220/htm
https://doi.org/10.3389/fpsyg.2020.586157
https://pubmed.ncbi.nlm.nih.gov/33424702/
https://doi.org/10.3389/fnsys.2022.855107
https://pubmed.ncbi.nlm.nih.gov/36387307/
https://doi.org/10.1016/j.ctcp.2022.101715
https://pubmed.ncbi.nlm.nih.gov/36521407/
https://doi.org/10.1080/02640414.2022.2140912
https://pubmed.ncbi.nlm.nih.gov/36436017/
https://doi.org/10.1016/j.cbpra.2021.04.002
https://doi.org/10.7189/jogh.12.05003
https://pubmed.ncbi.nlm.nih.gov/35493780/
https://doi.org/10.1177/02704676221094731
https://pubmed.ncbi.nlm.nih.gov/38603230/
https://doi.org/10.3389/fcomp.2022.835927
https://journals.lww.com/topicsingeriatricrehabilitation/fulltext/2023/10000/effects_of_telemedicine_for_postural_instability.9.aspx
https://journals.lww.com/topicsingeriatricrehabilitation/fulltext/2023/10000/effects_of_telemedicine_for_postural_instability.9.aspx
https://journals.lww.com/topicsingeriatricrehabilitation/fulltext/2023/10000/effects_of_telemedicine_for_postural_instability.9.aspx
https://doi.org/10.23736/S1973-9087.24.08540-X
https://pubmed.ncbi.nlm.nih.gov/39235257/
https://doi.org/10.1186/s12877-019-1258-0
https://pubmed.ncbi.nlm.nih.gov/31481012/


www.aging-us.com 16 AGING 

https://doi.org/10.3389/fnagi.2015.00166 
PMID:26441633 

61. Ogonowska-Slodownik A, Morgulec-Adamowicz N, 
Geigle PR, Kalbarczyk M, Kosmol A. Objective and 
Self-reported Assessment of Physical Activity of 
Women over 60 Years Old. Ageing Int. 2022; 47:307–
20. 
https://doi.org/10.1007/s12126-021-09423-z 

62. VandeBunte A, Gontrum E, Goldberger L, Fonseca C, 
Djukic N, You M, Kramer JH, Casaletto KB. Physical 
activity measurement in older adults: Wearables 
versus self-report. Front Digit Health. 2022; 4:869790. 
https://doi.org/10.3389/fdgth.2022.869790 
PMID:36120711 

63. Devereux-Fitzgerald A, Powell R, French DP. The 
Acceptability of Physical Activity to Older Adults 
Living in Lower Socioeconomic Status Areas: A Multi-
Perspective Study. Int J Environ Res Public Health. 
2021; 18:11784. 
https://doi.org/10.3390/ijerph182211784 
PMID:34831546 

64. Stranges S, Tigbe W, Gómez-Olivé FX, Thorogood M, 
Kandala NB. Sleep problems: an emerging global 
epidemic? Findings from the INDEPTH WHO-SAGE 
study among more than 40,000 older adults from 8 
countries across Africa and Asia. Sleep. 2012; 
35:1173–81. 
https://doi.org/10.5665/sleep.2012 
PMID:22851813 

65. Sfm C, Van Cauwenberg J, Maenhout L, Cardon G, 
Lambert EV, Van Dyck D. Inequality in physical activity, 
global trends by income inequality and gender in 
adults. Int J Behav Nutr Phys Act. 2020; 17:142. 
https://doi.org/10.1186/s12966-020-01039-x 
PMID:33239036 

66. Hadian M, Jabbari A, Abdollahi M, Hosseini E, 
Sheikhbardsiri H. Explore pre-hospital emergency 
challenges in the face of the COVID-19 pandemic: 
A quality content analysis in the Iranian context. 
Front Public Health. 2022; 10:864019. 
https://doi.org/10.3389/fpubh.2022.864019 
PMID:36062086 

67. Sheikhbardsiri H, Tavan A, Afshar PJ, Salahi S, Heidari-
Jamebozorgi M. Investigating the burden of disease 
dimensions (time-dependent, developmental, 
physical, social and emotional) among family 
caregivers with COVID-19 patients in Iran. BMC Prim 
Care. 2022; 23:165. 
https://doi.org/10.1186/s12875-022-01772-1 
PMID:35773628 

68. Sánchez Romero EA, Martínez-Pozas O, García-
González M, de-Pedro M, González-Álvarez ME, 
Esteban-González P, Cid-Verdejo R, Villafañe JH. 
Association between Sleep Disorders and Sleep 
Quality in Patients with Temporomandibular Joint 
Osteoarthritis: A Systematic Review. Biomedicines. 
2022; 10:2143. 
https://doi.org/10.3390/biomedicines10092143 
PMID:36140244 

69. Matthew P, Joanne M, Patrick B, Isabelle B, Tammy H, 
Cynthia M, Larissa S, Roger C, Julie G, Jeremy G, 
Asbjørn H, Manoj L, Li T, et al. PRISMA 2020 
statement: updated guidelines for reporting 
systematic reviews and meta-analyses. 26th Cochrane 
Colloquium, Santiago, Chile. 2019. 

70. Horsley T, Dingwall O, Sampson M. Checking 
reference lists to find additional studies for 
systematic reviews. Cochrane Database Syst Rev. 
2011; 2011:MR000026. 
https://doi.org/10.1002/14651858.MR000026.pub2 
PMID:21833989 

71. Higgins J. Cochrane Handbook for Systematic Reviews 
of Interventions Version 5.0.1. The Cochrane 
Collaboration. Naunyn Schmiedebergs Arch Exp 
Pathol Pharmakol. 2008; 5:S38. 

72. Hayes C, Simmons M, Simons C, Hopwood M. 
Evaluating effectiveness in adolescent mental health 
inpatient units: A systematic review. Int J Ment 
Health Nurs. 2018; 27:498–513. 
https://doi.org/10.1111/inm.12418 
PMID:29194885 

73. Sarkies MN, Bowles KA, Skinner EH, Haas R, Lane H, 
Haines TP. The effectiveness of research 
implementation strategies for promoting evidence-
informed policy and management decisions in 
healthcare: a systematic review. Implement Sci. 2017; 
12:132. 
https://doi.org/10.1186/s13012-017-0662-0 
PMID:29137659 

74. McHugh ML. Interrater reliability: the kappa statistic. 
Biochem Med (Zagreb). 2012; 22:276–82. 
PMID:23092060 

 

 

66

https://doi.org/10.3389/fnagi.2015.00166
https://pubmed.ncbi.nlm.nih.gov/26441633/
https://doi.org/10.3389/fdgth.2022.869790
https://pubmed.ncbi.nlm.nih.gov/36120711/
https://doi.org/10.3390/ijerph182211784
https://pubmed.ncbi.nlm.nih.gov/34831546/
https://doi.org/10.5665/sleep.2012
https://pubmed.ncbi.nlm.nih.gov/22851813/
https://doi.org/10.1186/s12966-020-01039-x
https://pubmed.ncbi.nlm.nih.gov/33239036/
https://doi.org/10.3389/fpubh.2022.864019
https://pubmed.ncbi.nlm.nih.gov/36062086/
https://doi.org/10.1186/s12875-022-01772-1
https://pubmed.ncbi.nlm.nih.gov/35773628/
https://doi.org/10.3390/biomedicines10092143
https://pubmed.ncbi.nlm.nih.gov/36140244/
https://doi.org/10.1002/14651858.MR000026.pub2
https://pubmed.ncbi.nlm.nih.gov/21833989/
https://doi.org/10.1111/inm.12418
https://pubmed.ncbi.nlm.nih.gov/29194885/
https://doi.org/10.1186/s13012-017-0662-0
https://pubmed.ncbi.nlm.nih.gov/29137659/
https://pubmed.ncbi.nlm.nih.gov/23092060/

