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Abstract
Objective: To determine the link between physical fitness and body composition with nocturnal and nap time in 
Spanish older adults. Methods: Eight hundred thirty older adults underwent several tests. Sleep was measured using 
Jenkins Sleep Scale. Nocturnal sleep was categorized (<7, 7–9, and >9 hours), and nap time (no nap, 1–30 minutes, 
and >30 minutes).Physical fitness was evaluated using validated tests, and body composition by electric bioimpedance. 
Results: 75.1% of participants were female, mean age 77.7 ± 5.1 years. Mean nocturnal sleep and nap time was 6.7 hours 
and 23.3 minutes, respectively. Models showed nocturnal sleep >9 hours was significant and positively associated with 
body shape index (Odds ratio[OR] = 4.07 (p = .011)) and waist circumference OR = 1.04 (p = .024) in females. Males’ waist 
and hip circumference were positively significantly related to nap time between 1 and 30 minutes, OR = 1.08, p = .009 
and OR = 1.08, p = .048, respectively. In females, nap time >30 minutes was associated with greater fat mass and body 
shape index OR = 1.22, p = .032 and OR = 3.95, p = .027, respectively. Physical fitness showed no associations with sleep 
outcomes. Conclusions: Sleep patterns do not influence physical fitness but body composition, being more related 
to female body composition as nocturnal and nap sleep were associated with higher fat mass, waist circumference and 
body shape index, while only short nap times were related to higher waist and hip circumference in males.
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Introduction

Several studies have shown associations between inade-
quate nocturnal sleep and negative health factors (Foley 
et al., 2004; Goldman et al., 2007). In fact, repetitive sleep 
deprivation (<6 hours/day) is associated with endocrine 
and immune dysregulations and cognitive decline 
(Tumiran et al., 2018), which increase the prevalence of 
chronic diseases such as diabetes (Tan et al., 2018), meta-
bolic syndrome (Tan et al., 2018), obesity (Tan et al., 
2019), osteoporosis (Yi et al., 2018), heart disease (Foley 
et al., 2004), neurodegenerative diseases (Wei et al., 
2019), and even mortality (Stone et al., 2009).

Physical fitness is closely associated with one’s health 
status (Fu et al., 2017). A high level of physical fitness is 
related to the prevention of most of the mentioned chronic 
diseases and organic deterioration (Anderson & Durstine, 
2019; Pedrero-Chamizo et al., 2012). It is important to 
note that physical fitness levels show sex and age specific 
differences in older adults (Pedrero-Chamizo et al., 2012). 
Research has suggested a bidirectional relationship 
between exercise and sleep (Kline, 2014). However, 
aging is associated with impairments in sleep patterns 
(Hargens et al., 2013), and therefore the benefits of regu-
lar physical activity on sleep in the elderly have been 
extensively studied (Moreno-Vecino et al., 2017; 
Vanderlinden et al., 2020). A recent systematic review 
concluded that moderate physical activity programs 
improved sleep variables in the elderly (Vanderlinden 
et al., 2020). Adults with sleep problems score lower in 
physical fitness and higher in physical frailty (Nakakubo 
et al., 2018), but there are still aspects regarding the asso-
ciation between sleep problems and body shape index that 
should be determined as for example short or long time 
sleeping (Moreno-Vecino et al., 2017). Older adults with 
sleep disruption demonstrate a high prevalence of risk 
factors associated with poor body composition (Tan et al., 
2019), and too short or too long nocturnal sleep could be 
linked with greater adiposity in the middle-age and elderly 
(Theorell-Haglöw et al., 2014). A study has shown that 
lower nocturnal sleep time could be associated with 
greater body mass index (BMI), waist circumference 
(Faraone et al., 2021), and fat mass among Chinese males 
(Chen, Zhang et al., 2019). Furthermore, it is important to 
notice that both sexes sleep different (Mong & Cusmano, 
2016). One of the main reasons is the role of sex steroids 
in sleep modulation in which females described poor 
quality and more disorders (Mong & Cusmano, 2016).

Diurnal sleep (also called nap) rarely is considered in 
total sleep time and efficiency, despite it is a noteworthy 
addition to daily sleep duration. In older adults, light and 
fragmented sleep during nocturnal sleep could lead to 
increased daytime somnolence, which also leads to longer 
daytime naps (Tan et al., 2018). A brief nap (<30 min-
utes) is considered as the optimal duration to promote the 
recuperative effects of napping in healthy people (Hilditch 
et al., 2017). It is not if producing sleep inertia and has a 
few minutes of slow-wave sleep, which is the most restful 

sleep phase (Tumiran et al., 2018). In healthy people, short 
naps improve cognitive performance, alertness, and mood 
(Tumiran et al., 2018); whereas long naps induce somno-
lence and impair cognitive abilities (Mantua & Simonelli, 
2019), and could be a risk for hypertension (Cheungpasitporn 
et al., 2016). Naps could be a symptom of diurnal somno-
lence, especially in older people, which is related to cog-
nitive degeneration, drug intake, obesity, and sleep 
impairment. People with sleep deprivation or sleep impair-
ment could replace their sleep loss with diurnal naps. A 
study observed that napping could be protective against 
chronic diseases in older females (Stone et al., 2009). 
Nevertheless, scientific evidence of the long-term effect of 
napping is controversial (Lopez-Minguez et al., 2017) and 
it could be associated with obesity (Patel et al., 2006), 
fatigue, immune system (Faraut et al., 2011), and sleep 
wake-cycles (Endo et al., 1981). The effect of napping, 
where it is a rooted habit, remains unknown in Mediterranean, 
Asian, or Islamic countries (Tumiran et al., 2018).

Therefore, the aim of this study was to determine the 
associations of nocturnal sleep and nap time with physi-
cal fitness and body composition among older adults.

Methodology

Study Setting and Sample

This research is a cross-sectional study conducted in the 
framework of the XXX, whose protocol has been published 
elsewhere (Gomez-Bruton et al., 2020). XXX project is a 
multi-center study executed between 2008 and 2009 (base-
line data) and 2016 and 2017 (follow-up) in Spain in older 
adults aged over 65 years old. Data collection was per-
formed in sports centers or centers for the elderly where 
participants were used to attend. Participants were contacted 
by phone and once the study began. For the purpose of this 
study, we obtained data from the follow-up.

Inclusion criterion was being over 65 years. Exclusion cri-
teria for bioimpedance analysis were to wear a peacemaker 
and/or a metal prosthesis, and people suffering from cancer 
or dementia. For physical fitness tests, exclusion criteria 
were any medical advice against doing physical activity due 
to disease, recent heart failure, blood pressure over 180/100, 
and joint or chest pain when doing physical activity.

From an initial total sample of 3,093 participants in 
2008, 236 deaths were noticed between 2008 and 2016, 
leaving a total of 2,857. Furthermore, one center could 
not perform the follow-up due to lack of funding and, the 
sample was reduced by 400 participants, moving to 2,457 
eligible older adults. 1,055 participants were also not 
able to attend the follow-up (i.e., change of residence or 
city, did not answer the phone, became dependent and 
could not attend the follow-up or was not willing to under-
take the evaluation). Therefore, 1,402 participants final-
ized all the evaluations. Sleep questionnaire was added in 
2016 to 2017, and to be included in this research, only 830 
participants completed sleep questionnaire, body compo-
sition, and physical fitness assessments.
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The protocol followed the ethical guidelines of the 
Declaration of Helsinki 1964, revised in Fortaleza (2013)  
by the World Medical Association, complying with the 
Spanish legislation and legal regulations for clinical research 
in humans (Law 14/2007 on biomedical research). Written 
informed consent was obtained from each participant.

Demographic Data

Demographic data were obtained on all participants 
through an interview conducted by junior researchers 
using a validated questionnaire (Lopez-Rodriguez et al., 
2017 ). A question regarding organized physical activity 
was included: Are you currently engaged in organized 
physical activity? Organized physical activity refers to a 
collective guided and supervised activity that is devel-
oped by an instructor. Units were hours per week.

Sleep Assessments

Sleep patterns were assessed using the Jenkins Sleep 
Scale (Jenkins et al., 1988). The questions used for this 
study were: (1) How many hours do you sleep at night 
daily? (2) How many hours do you sleep or nap daily? 
Both questions quantify nap and nocturnal sleep duration 
and were answered in hours and minutes, respectively.

Nocturnal sleep was divided into three groups: <7, 7 
to 9, and >9 hours (U.S. Department of Health & Human 
Services (HHS) (2016)). Nap time was categorized as: 
No nap, 1 to 30 minutes, and >30 minutes groups fol-
lowing the criteria used previously by Leng et al. (2019). 
Total daily sleep was also created as the sum of noctur-
nal sleep and nap time as a continuous variable.

Physical Fitness

Physical fitness was evaluated by trained researchers 
through a Senior Fitness Battery (Rikli, 2001), and 
some test modified from Eurofit Testing Battery 
(Eurofit, 2003), which has been described in detail and 
for which reference values for the Spanish population 
have previously given (Pedrero-Chamizo et al., 2012). 
Aerobic capacity, upper and lower body strength, max-
imum handgrip strength, static balance, agility/
dynamic balance, and gait speed were tested using both 
batteries.

The results of each test were stratified by sex. Quartiles 
were calculated assigning punctuation between 1 and 4 
for each test, 4 being the highest level. The sum of all 
punctuations was divided by the number of tests giving a 
physical fitness index for each participant.

Body Composition

Anthropometric measurements included weight and fat 
mass, which were measured using an electric bioimped-
ance (Tanita BC-418MA, Corp., Tokyo, Japan). For all 
participants, 0.6 kg were subtracted for the total weight 
to correct for clothes weight. Participants also removed 

all the metallic objects and went up to the Tanita without 
footwear.

Height was measured with a stadiometer (Seca, 
Hamburg, Germany) and was adjusted using an estima-
tion proposed by Chumlea et al. (1985) after measure-
ment as height is usually shorter in older adults because 
of the minor inter-vertebral distance. Furthermore, BMI 
was calculated using the formula BMI = Weight (kg)/
Squared Height (m2) (Chumlea et al., 1985).

Waist and hip circumference were assessed with a 
metal non-elastic metric band. Waist circumference was 
conducted in the anthropometric position. The measure 
was made in the thinnest region between the last rib and 
the iliac crest without clothes. Body shape index (waist 
circumference (m)/BMI (kg/m2)⅔ × Height (m)½), and 
waist to height ratio (waist circumference (m)/Height 
(m)) were then calculated.

Data Analysis

Baseline characteristics are presented as mean ± standard 
deviation (SD) for continuous variables and frequency 
(%) for categorical variables. A Kolmogorov-Smirnov test 
was done to check the data normality. Differences between 
sex groups were assessed using an independent sample 
t-test for continuous variables, and chi-squared test for cat-
egorical variables. All statistical models were divided by 
sex because both groups were not homogeneous regarding 
physical fitness, body composition, nap, and nocturnal 
sleep duration. Comparisons were done using Bonferroni 
or T2 Tamhane post hoc analysis between nocturnal sleep 
and nap groups with body composition and physical fit-
ness. The Levene test was done to check the homogeneity 
of the variances (p < .05). Odds ratios (OR) and 95% con-
fidence interval were calculated by multinomial regres-
sion models with nocturnal sleep groups (<7, 7–9, and 
>9 hours) and nap groups (no nap, 1–30 minutes, and 
>30 minutes) as dependent variables, and physical fitness 
and body composition as independent variables. Nocturnal 
sleep 7 to 9 hours and no nap groups were the reference 
groups in all the models. Each model was adjusted for the 
age, BMI (except for BMI model), physical fitness index 
(except for physical fitness index model), and nocturnal 
sleep time. Significant difference was set considered at 
p < .05. All tests were conducted with SPSS for Windows, 
Version 25.0. Armonk, NY: IBM Corp.

Results

Descriptive Characteristics

Table 1 shows the 830 participants’ characteristics of this 
study. Participants were 75.1% female with a mean age of 
77.7 ± 5.1 years. Females presented less nocturnal sleep, 
nap, physical fitness (except for flexibility), but had higher 
BMI, and fat mass (p < .05) than males. Among 623 
females, 51.0% and 54.0% slept below 7 hours and did not 
take a nap, respectively. In males, only 32.0% had nocturnal 
sleep below 7 hours and 30.4% did not nap during the day.
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Differences in Physical Fitness and Body 
Composition According to Nocturnal Sleep 
and Nap Time Groups (Tables 2 and 3)

Males: There were no significant differences between 
nocturnal sleep groups nor in physical fitness neither in 
body composition. There were significant differences 
among the three nap groups in all physical fitness tests 
(except for handgrip and balance), having nap groups 
higher scores than the no nap group (p < .05). Furthermore, 
males who took a nap >30 minutes showed higher waist 
circumference than the other groups (p < .05).

Females: Significant differences were found between 
nocturnal sleep and all physical fitness tests (except for 
balance and chair stand test) (p < .05). Females who slept 
<7 hours presented higher physical fitness scores than the 
other groups (except for handgrip). Regarding body com-
position, higher waist circumference and body shape index 
were observed in females who slept >9 hours (p < .05) 
compared to those who slept <7 hours and between 7 and 
9 hours. Those in the no nap group had significantly higher 
scores for the chair stand test (p < .05).

Association between sleep patterns, physical 
fitness and body composition

Males: For the nap time groups, waist and hip circum-
ference were significantly related to nap duration 
between 1 and 30 minutes, OR = 1.08 (1.02 and 1.16, 
p = .009) and OR = 1.08 (1.00–1.17, p = .048), respec-
tively (Table 4).

Females: The >9 hours nocturnal sleep group was 
significantly associated Swith body shape index and 
waist circumference, OR = 4.07 (2.87–5.76, p = .011) and 
OR = 1.04 (1.00–1.08, p = .024), respectively. A nap time 
>30 minutes was associated with higher fat mass and 
body shape index, OR = 1.22 (1.01–1.46, p = .032) and 
OR = 3.95 (1.82–8.38, p = .027), respectively (Table 5).

Discussion

A cross-sectional study was conducted to analyze the 
association between nocturnal sleep and nap time with 
physical fitness and body composition among a popula-
tion of Spanish community-dwelling older adults. In our 

Table 1. Descriptive Characteristics Split by Sex.

Males  
(n = 207, 24.9%)

Mean ± SD

Females  
(n = 623, 75.1%)

Mean ± SD

Total  
(n = 830, 100%)

Mean ± SD p Value

Age (y) 77.5 ± 4.9 77.8 ± 5.1 77.7 ± 5.1 .376
Height Estimation 166.0 ± 6.4 152.4 ± 10.4 155.7 ± 11.2 <.001
Body mass index (kg/m2) 28.1 ± 3.7 28.9 ± 4.6 28.7 ± 4.4 .031
Waist circumference/Height 0.61 ± 0.06 0.62 ± 0.08 0.60 ± 0.07 .298
Waist circumference (cm) 101.3 ± 10.1 91.7 ± 11.3 94.1 ± 11.8 <.001
Hip circumference (cm) 103.1 ± 6.4 106.5 ± 9.5 105.7 ± 9.0 <.001
Body shape index 0.085 ± 0.004 0.079 ± 0.007 0.080 ± 0.006 <.001
Fat mass (%) 28.9 ± 4.9 38.6 ± 5.3 36.2 ± 6.7 <.001
Organized physical activity (h/week) 2.6 ± 3.0 2.3 ± 4.1 2.4 ± 3.8 .232
Nocturnal sleep (h) 7.2 ± 1.5 6.6 ± 1.6 6.7 ± 1.6 <.001
Nocturnal sleep groups n (%)
 <7 hours 66 (32.0%) 318 (51.0%) 384 (46.3%) <.001
 7–9 hours 126 (61.2%) 282 (45.3%) 408 (49.2%)
 >9 hours 14 (6.8%) 23 (3.7%) 37 (4.5%)
 Nap (min) 37.4 ± 41.5 18.7 ± 31.5 23.3 ± 35.2 <.001
Nap groups n (%)
 No nap 62 (30.4%) 333 (54.0%) 395 (48.1%) <.001
 1–30 minutes 66 (32.4%) 187 (30.3%) 253 (30.8%)
 >30 minutes 76 (37.3%) 97 (15.7%) 173 (21.1%)
Total daily sleep (h) 7.8 ± 1.7 6.9 ± 1.8 7.0 ± 1.8 <.001
Physical fitness
 One leg balance (s) 28.8 ± 21.9 19.4 ± 18.2 21.3 ± 19.5 <.001
 Handgrip Dynamometer (kg) 34.1 ± 6.8 20.4 ± 4.4 23.8 ± 7.8 <.001
 8-Foot Up-And-Go Test (s) 5.9 ± 3.2 6.7 ± 3.5 6.5 ± 3.4 .008
 30-m gait speed (s) 16.5 ± 4.1 19.8 ± 5.9 19.0 ± 5.7 <.001
 6-minute Walk Test (m) 525.7 ± 106.6 464.8 ± 95.7 480.3 ± 102.1 <.001
Physical fitness Index 2.5 ± 0.8 2.5 ± 0.9 2.5 ± 0.7 .880

Note. Independent sample t-test for continuous and chi-squared test for categorical variables. Significant differences are in bold (p < .05). SD = 
standard deviation.
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Table 4. (a) Association of Nocturnal Sleep Groups on Physical Fitness and Body Composition in Males.

Male 7–8 hours 

<7 hours

p Value

>9 hours

p Value OR (95% CI) OR (95% CI)

Physical fitness
 One leg balance test (s) 1 [Reference] 1.00 (0.98–1.02) .805 1.01 (0.97–1.04) .601
 Handgrip (kg) 1 [Reference] 1.05 (0.94–1.07) .887 1.00 (0.89–1.13) .898
 Chair stand test (reps) 1 [Reference] 0.93 (0.88–1.11) .908 1.15 (0.95–1.40) .145
 8 Foot-Up-and-Go test (s) 1 [Reference] 0.91 (0.63–1.32) .645 1.03 (0.65–1.65) .871
 30 m velocity (s) 1 [Reference] 1.02 (0.88–1.17) .737 1.01 (0.80–1.28) .879
 6-minute Walk test (m) 1 [Reference] 1.00 (0.99–1.07) .544 1.00 (0.99–1.01) .368
 Physical fitness Index 1 [Reference] 1.19 (0.72–1.97) .482 0.72 (0.29–1.79) .485
Body composition
 Fat mass (%) 1 [Reference] 0.96 (0.89–1.03) .318 0.98 (0.86–1.12) .817
 BMI (kg/m2) 1 [Reference] 1.00 (0.91–1.10) .915 1.03 (0.87–1.21) .731
 Body shape index 1 [Reference] 2.61 (2.56–2.67) .162 1.53 (1.00–2.07) .117
 Waist circumference (cm) 1 [Reference] 1.01 (0.97–1.05) .422 0.98 (0.92–1.04) .586
 Hip circumference (cm) 1 [Reference] 1.01 (0.96–1.06) .560 0.97 (0.88–1.06) .507

Note. Each model was adjusted for age, BMI (except for BMI model), Physical fitness Index (except for physical fitness index model), and nocturnal sleep time. 
Significant associations are in bold (p < .05). CI = confidence interval; BMI = body mass index. 

(b) Association of nocturnal sleep groups on physical fitness and body composition in females.

Females 7–8 hours

<7 hours

p Value

>9 hours

p Value OR (95% CI) OR (95% CI)

Physical fitness
 One leg balance test (s) 1 [Reference] 1.00 (0.98–1.01) .770 0.87 (0.97–1.04) .595
 Handgrip (kg) 1 [Reference] 0.95 (0.91–1.00) .096 0.86 (0.75–1.00) .058
 Chair stand test (reps) 1 [Reference] 1.00 (0.96–1.08) .671 0.99 (0.84–1.18) .982
 8 Foot-Up-and-Go test (s) 1 [Reference] 0.91 (0.80–1.03) .150 1.06 (0.92–1.12) .391
 30m velocity (s) 1 [Reference] 0.97 (0.93–1.02) .353 1.03 (0.97–1.10) .250
 6-Minute Walk test (m) 1 [Reference] 1.00 (1.00–1.00) .055 1.00 (0.99–1.00) .664
 Physical fitness Index 1 [Reference] 0.95 (0.72–1.23) .726 0.49 (0.23–1.02) .057
Body composition
 Fat mass (%) 1 [Reference] 1.00 (0.97–1.04) .746 1.05 (0.96–1.15) .268
 BMI (kg/m2) 1 [Reference] 0.99 (0.95–1.03) .741 1.02 (0.92–1.12) .672
 Body shape index 1 [Reference] 2.50 (1.31–4.82) .117 4.07 (2.87–5.76) .011
 Waist circumference (cm) 1 [Reference] 1.00 (0.99–1.02) .357 1.04 (1.00–1.08) .024
 Hip circumference (cm) 1 [Reference] 0.99 (0.97–1.01) .540 0.99 (0.95–1.04) .976

Note. CI = confidence interval; BMI = body mass index. Each model was adjusted for age, BMI (except for BMI model), physical fitness index (except for physical 
fitness index model), and nocturnal sleep time. Significant associations are in bold (p < .05).

sample, higher nocturnal sleep was related to poor body 
composition outcomes in females. Nap time >30 min-
utes was associated with greater risk for high fat mass 
and body shape index in females, whereas naps during 
<30 minutes were associated with higher waist and hip 
circumference in males. Our results suggested that body 
composition and physical fitness were associated with 
sleep patterns in different ways. In multinomial regres-
sion models, the nap groups showed an association with 
some body composition outcomes in both sexes; how-
ever, no significant connections were found between 
physical fitness with nocturnal sleep and nap groups.

The dissimilar results with nocturnal sleep and nap 
time with physical fitness and body composition in each 
sex may be partially explained due to females tend to 
sleep less than males and could happen because of 

biological, social, and/or physiologic factors (Burgard & 
Ailshire, 2013; Jung et al., 2013). According to Kim 
et al. (2021), females slept more than they reported, or 
they had better sleep quality (Kim et al., 2021).

On the one hand, the group-based differences in the 
physical fitness scores were also similar in those found in 
previous research (Pedrero-Chamizo et al., 2012), show-
ing higher physical fitness levels in males than females 
(Bibiloni et al., 2018). Females who got <7 hours noc-
turnal sleep also reported significantly better results in all 
physical fitness tests (except for handgrip) compared to 
the other female groups. A good physical fitness is essen-
tial to reduce risk of falls and promote functionality, but 
also is associated with less risk of suffering from non-
communicable chronic diseases and early mortality in 
the elderly (Yerrakalva et al., 2015). Nevertheless, it 
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Table 5. (a) Association of nap groups on physical fitness and body composition in males.

Males No nap

1–30 minutes

p Value

>30 minutes

p Value OR (95% CI) OR (95% CI)

Physical fitness
 One leg balance test (s) 1 [Reference] 1.02 (0.98–1.06) .234 1.01 (0.96–1.06) .641
 Handgrip (kg) 1 [Reference] 1.01 (0.91–1.13) .768 1.01 (0.88–1.15) .878
 Chair stand test (reps) 1 [Reference] 0.93 (0.75–1.16) .545 1.14 (0.85–1.53) .364
 8 Foot-Up-and-Go test (s) 1 [Reference] 1.44 (0.89–2.32) .135 1.10 (0.51–2.00) .958
 30 m velocity (s) 1 [Reference] 1.22 (8.98–1.52) .070 0.91 (0.64–1.28) .595
 6-minute Walk test (m) 1 [Reference] 0.99 (0.980.100) .525 1.02 (0.99–1.04) .059
 Physical fitness Index 1 [Reference] 0.03 (0.01–0.10) .287 0.34 (0.07–1.63) .179
Body composition
 Fat mass (%) 1 [Reference] 1.09 (0.93–1.27) .279 0.86 (0.70–1.05) .149
 BMI (kg/m2) 1 [Reference] 1.14 (0.96–1.34) .122 0.86 (0.69–1.06) .171
 Body shape index 1 [Reference] 1.58 (1.01–2.28) .139 1.00 (0.03–2.73) .942
 Waist circumference (cm) 1 [Reference] 1.08 (1.02–1.16) .009 0.94 (0.87–1.01) .138
 Hip circumference (cm) 1 [Reference] 1.08 (1.00–1.17) .048 0.92 (0.80.−1.05) .245

Note. Each model was adjusted for age, BMI (except for BMI model), physical fitness index (except for physical fitness index model), and nocturnal sleep time. 
Significant associations are in bold (p < .05). CI = confidence interval; BMI = body mass index.

(b) Association of nap groups on physical fitness and body composition in females.

Females
 No nap

1–30 minutes

p Value

>30 minutes

p Value OR (95% CI) OR (95% CI)

Physical fitness
 One leg balance test (s) 1 [Reference] 1.00 (0.98–1.03) .530 0.99 (0.92–1.05) .795
 Handgrip (kg) 1 [Reference] 0.90 (0.81–1.00) .061 0.77 (0.58–1.01) .062
 Chair stand test (reps) 1 [Reference] 0.98 (0.85–1.12) .790 1.32 (0.99–2.36) .056
 8 Foot-Up-and-Go test (s) 1 [Reference] 0.96 (0.73–1.126) .790 1.07 (0.70–1.64) .728
 30m velocity (s) 1 [Reference] 0.98 (0.89–1.08) .814 1.07 (0.92–1.24) .342
 6-Minute Walk test (m) 1 [Reference] 1.00 (0.99–1.00) .613 1.00 (0.99–1.01) .341
 Physical fitness Index 1 [Reference] 1.15 (0.51–4.15) .986 0.00 (0.00–0.02) .454
Body composition
 Fat mass (%) 1 [Reference] 0.96 (0.88–1.05) .395 1.22 (1.01–1.46) .032
 BMI (kg/m2) 1 [Reference] 0.99 (0.90–1.08) 0.852 1.10 (0.87–1.19) .815
 Body shape index 1 [Reference] 1.00 (1.46–2.86) 0.570 3.95 (1.82–8.38) .027
 Waist circumference (cm) 1 [Reference] 1.00 (0.96–1.03) 0.985 1.05 (0.99–1.12) .096
 Hip circumference (cm) 1 [Reference] 0.98 (0.93–1.02) 0.391 1.01 (0.94–1.08) .690

Note. Each model was adjusted for age, BMI (except for BMI model), physical fitness index (except for physical fitness index model), and nocturnal sleep time. 
Significant associations are in bold (p < .05). CI = confidence interval; BMI = body mass index.

could be appreciated that physical fitness did not present 
a significant association with either nocturnal sleep or 
nap groups in both sexes. In this sense, results could be 
different if objective methodologies to measure sleep 
time will be used in this study.

Regarding the prevalence, the prevalence of high 
BMI and percentage of fat mass was consistently higher 
in females in most studies (Kim et al., 2016; Valentine 
et al., 2009; Vogel et al., 1986; Wray & Blaum, 2001). 
Moreno-Vecino et al. found females with sleep distur-
bance presented higher BMI and waist circumference 
(Moreno-Vecino et al., 2017). In our study, females who 
slept >9 hours during the night had higher waist circum-
ference and body shape index. Sleep duration is associ-
ated with hormonal disruption, diurnal somnolence, and 
increased sedentary time, which increases the risk of 
developing chronic diseases such as type 2 diabetes or 

obesity by different mechanisms (Patel et al., 2008; 
Vgontzas et al., 2008). Furthermore, diurnal somno-
lence is associated with an increased risk of obesity in 
elderly adults (Beccuti & Pannain, 2011), while Chen 
et al. (2019) found that napping is associated with being 
overweight (Chen, Zhang et al., 2019). Concretely, they 
found that poor nocturnal sleep time was associated with 
greater BMI, waist circumference, and fat mass in Chinese 
older males (Chen, Zhang et al., 2019).

Our data also indicated that napping was also more  
frequent in males than females (37.4 ± 41.5 vs. 18.7 ± 31.5  
minutes). These findings agree with previous studies 
(Guidozzi, 2015; Jung et al., 2013). Nonetheless, other 
studies have reported negative association between long 
naps and functional capacity and independency in older 
adults (Guarnieri Ribeiro Bueno et al., 2019; Jung et al., 
2013) as it is directly affected by the physical fitness. The 
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acute effects of moderate length naps are undeniably ben-
eficial for cognitive performance and could be a remedy 
to compensate impairments in nocturnal sleep, even for 
an older population (Qian et al., 2020). However, naps, 
especially long naps, are associated with diurnal somno-
lence, thus longer naps could cause health issues and age-
related body and brain degeneration which could lead to 
less physical performance and worse body composition 
(Mantua & Simonelli, 2019).

This study presents some limitations. The major limi-
tations are a) sleep habits were self-reported, and we 
could not use actigraphy, which is a gold standard. 
Nevertheless, sleep self-reported questionnaires are 
widely used in clinical area. Further, medications have 
not considered as covariates. Nevertheless, it would be 
included in future investigations. We checked medical 
questions and only seven participants referred obstructive 
sleep apnea, thus, it was not significant over the total sam-
ple. On the other hand, the sample was divided in groups 
(regarding nap or nocturnal sleep) and these groups were 
not homogeneous. This could lead to greater variances 
and to more conservative results. Moreover, it is a cross-
sectional study, limiting our conclusions about the causal 
effect of nocturnal sleep and nap time on physical fitness 
and body composition. Nevertheless, this study has sev-
eral strengths. EXERNET cohort is part of a representa-
tive sample of the Spanish territory with a large sample 
size. Furthermore, outcomes were evaluated using objec-
tive measurements and validated questionnaires.

Moreover, next steps should be done in geriatric and 
institutionalized context. For example, healthy habits as 
performing daily physical activity, eating adequately, and 
avoiding sleep disorders are essential to keep a good qual-
ity of life.

Conclusions
This cross-sectional study reveals differences between 
sleep patterns, body composition and sex taking into 
consideration that sleep patterns have been analyzed by 
subjective methods. However, no connections were 
found between physical fitness with nocturnal sleep and 
nap groups. Concretely, long nocturnal sleep and nap 
time were related to a higher value of fat mass and body 
shape index in females. In males, brief nap times were 
associated with higher waist circumference and hip val-
ues. Further research could examine the longitudinal 
effects of these sleeping habits in older adults to applied 
specific interventions.
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Pedrero-Chamizo, R., Gómez-Cabello, A., Delgado, S., 
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