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Abstract
Background  Sleep disorders and physical dysfunction are prevalent in the elderly, particularly among hospitalized 
individuals, yet the relationship between the two remains unclear. Given China’s rapidly aging population, 
understanding how sleep quality relates to physical function is crucial for informing healthcare practices. This study 
aims to analyze the relationship between sleep quality and physical function indicators in older patients admitted to 
internal wards.

Methods  In this cross-sectional study, the patients admitted in geriatric department were included. Sleep quality 
was assessed with 8 items Athens Insomnia Scale (AIS-8). Physical function was evaluated from 3 domains: mobility 
evaluated by Short Physical Performance Battery (SPPB) and gait speed, muscle strength evaluated by grip and 
chair rises test, balance performance assessed by Timed Up-and-Go test (TUGT). Logistic regression was applied for 
statistical analyses, adjusting for confounders.

Results  A total of 545 old patients (≥ 60 years) were included. Those with poor sleep quality (AIS-8 ≥ 6) exhibited a 
higher likelihood of physical dysfunction, the odds ratio (95% confidence interval) was 1.892 (1.037–3.453) for low gait 
speed, 1.810 (1.110–2.952) for low grip strength, 2.491 (1.496–4.147) for impaired TUGT. Sleep quality components, 
particularly maintenance and daytime dysfunction, were linked to physical function indicators. Stratified by age, poor 
sleep quality was associated with a higher incidence of low grip strength and impaired TUGT in participants ≥ 75 years 
old. But the association wasn’t seen in patients < 75 years. Stratified by gender, a significant association of sleep quality 
with impaired TUGT in female population was observed but not for the male population.

Conclusions  Poor sleep quality was associated with reduced physical function, especially in with advancing ageand 
in women. Targeted interventions to enhance sleep in the elderly may contribute to maintaining physical function 
and improve the quality of life of such patients.

Clinical trial number  Not applicable.
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Background
The life expectancy in China has been increasing, rising 
to around 77.3 years in 2019, and it’s expected to con-
tinue, thus the proportion of people aged 65 and older in 
China is projected to increase from 12% in 2015 to nearly 
27.9% by 2050 [1]. Ageing impacts physical function that 
is the objectively observable whole-body somatic motor 
function. Physical function is an important ability needed 
to maintain activities of daily living and is a key factor 
in the intrinsic ability of older individuals [2]. Physical 
function tends to decline with age [3]. Decreased physi-
cal function increases the risk of falls and fractures and 
is strongly associated with frailty, sarcopenia and disabil-
ity, all of which impact the quality of life and are associ-
ated with higher mortality rates [4, 5]. There are several 
methods for assessing physical function, including grip 
strength, walking speed, the Short Physical Performance 
Battery (SPPB), 5 times chair rises test and the Timed 
Up-and-Go test (TUGT) [6].

Along with physical function, normal sleep pattens also 
tend to decline with age [7]. A meta-analysis reported 
the prevalence of sleep disorders in Chinese older adults 
was 46% [8]. Sleep disorders may affect muscle mass 
and muscle strength through metabolic, hormonal, and 
immune factors, thus leading to frailty and decreased 
physical function [9, 10], ultimately compromising the 
quality of life [11].

Both sleep disorders and physical dysfunction are more 
likely to occur in the elderly population, especially in hos-
pitalized elderly individuals. Previous studies on sleep 
disorders and physical function often focus on popu-
lations of young adults, athletes, community-dwelling 
older adults, or patients with specific diseases, such as 
cancer or skeletal-muscular disorders [12, 13, 14, 15, 16]. 
The SONIC study highlighted that sleep disturbances are 
differentially associated with frailty across age groups in 
community-dwelling older adults, suggesting that the 
relationship between sleep and physical decline may vary 
with advancing age [17].

Inpatient populations may face unique challenges 
impacting sleep quality, such as unfamiliar hospital envi-
ronments, interruptions for medical care, and stress 
from illness. Furthermore, the physical functional status 
of older adults is vulnerable to the effects of poor sleep, 
which can impair recovery, prolong hospital stays, and 
increase the risk of post-discharge complications. Com-
pared with community-dwelling elderly patients, hospi-
talized elderly patients tend to be more frail (as frailty is 
a predictor of hospitalization), have poorer physical func-
tion, have more severe comorbidities, and thus may be at 
a higher risk of developing sleep disorders and physical 
dysfunction [18, 19, 20]. Based on this, we hypothesize 
that poor sleep quality is associated with impaired physi-
cal function in hospitalized Chinese older adults.

Despite multiple studies on sleep and physical func-
tion, there is limited research focusing on hospitalized 
Chinese older adults. Considering China’s rapidly aging 
population, it is important to understanding how sleep 
quality relates to physical function to inform healthcare 
practices and improve outcomes. This association may 
help us identify potential interventions to improve sleep 
quality and physical function, thus improve the quality of 
life for older inpatients.

Methods
Study design and participants
This was a prospective observational study. The par-
ticipants were recruited from the patients admitted to 
the department of geriatrics in Beijing Hospital during 
December 2020 to December 2023. A total of 648 sub-
jects aged 60 years old or older were invited to participate 
in a comprehensive geriatric assessment. The included 
participants were: (1) aged over 60, (2) admitted to the 
geriatric inpatient ward, (3) had adequate cognitive and 
functional abilities to respond to the questionnaires. Par-
ticipants with the following conditions were excluded 
from the study: (1) unable or unwilling to grant informed 
consent [9]; (2) inability to complete any of the perfor-
mance-based tests (32); (3) unable to communicate with 
the study staff [9]; (4) presented with serious illness or 
terminal illness interfering with the conduct of the study 
or interpretation of the results (53); and (5) having sig-
nificant cognitive impairment or dementia, that could 
potentially interfere in assessment. Finally, a total of 545 
patients participated in the study.

These patients included patients with various diseases, 
such as tumors, chronic renal failure, chronic heart fail-
ure, however, there was no limitation on comorbidities, 
and they were not people with a specific disease. Because 
this study required physical function tests and sleep 
assessments, patients who could not answer questions 
correctly and were completely unable to undergo physical 
function tests were excluded, and critically ill and termi-
nal patients were not included.

All participants provided written informed consent, 
and the protocol was approved by the Ethic Committee 
of Beijing Hospital. The study was conducted according 
to the guidelines of the Declaration of Helsinki.

Sleep assessment
Sleep quality was assessed using the 8-item Athens 
Insomnia Scale (AIS-8). The AIS-8 is a self-administered 
questionnaire with eight items: (1) sleep induction; (2) 
awakenings during the night; (3) final awakening; (4) 
total sleep duration; (5) sleep quality; (6) well-being dur-
ing the day; (7) functioning capacity during the day; (8) 
sleepiness during the day. Participants provide subjective 
sleep estimates based on the previous month. Each item 
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is scored 0–3, with an overall score from 0 to 24. A higher 
score indicates poorer sleep quality. A total score of six 
points or higher is identified as insomnia. This cut-off has 
been shown to have high specificity and sensitivity for 
distinguishing poor sleepers and healthy controls [21]. 
This tool is reliable across multiple demographics [22]. In 
our study, the score summed of the second and the third 
item was considered as the score of sleep maintenance, 
and the score of the last three items was indicated as day-
time dysfunction. The assessment was conducted within 
48-hours of the admission.

Physical function assessment
Physical function was assessed by three indicators: 
mobility, muscle strength and balance. SPPB and gait 
speed were used to assess mobility. SPPB is a compre-
hensive tool to assess mobility, which is made up of three 
timed tasks including standing balance, gait speed and 5 
times chair rises test. The standing balance test involved 
a semi-tandem stand where participants placed one foot 
in front of the other such that the big toe of one foot was 
touching the side of the heel of the other. If participants 
could not hold the semi-tandem stand for 10 s, they did a 
side-by-side stand (standing with the feet side-by-side). If 
they could hold the semi-tandem stand for 10 s, they also 
attempted a full tandem stand where participants placed 
one foot in front of the other (touching heel-to-toe) and 
held this position for as long as they could up to 10 s.

To test gait speed, participants were asked to walk 4 m 
at their customary walking speed whilst being timed by a 
stopwatch. The chair rises test involved participants mov-
ing from a sitting position on a straight-backed chair to 
a fully upright standing position five times as quickly as 
possible with their arms crossed across their chest while 
being timed. Performance on these tests was measured 
and reported individually, and also used to calculate a 
SPPB score. Each test was scored from 0 (could not com-
plete the test or the poorest performance) to 4 (highest 
level of performance), with an overall score ranging from 
0 to 12; a global score equal to or lower than 9 indicated 
poor mobility. A gait speed which was less than 1.0 m/s 
was defined as low gait speed.

Muscle strength was measured by grip strength and 
chair rises test, respectively reflecting upper and lower 
limb muscle strength. Grip strength was assessed as the 
highest value of two attempts on the dominant hand 
using hand-held isokinetic dynamometer (CAMRY 
EH101). Low grip strength was defined as < 28  kg for 
men, and < 18  kg for women [23]. The whole time to 
complete 5 times chair rises test ≥ 12  s was defined as 
impaired chair rises [24]. TUGT usually represents bal-
ance performance. Participants should began seated in 
a chair with arms and were asked to stand, walk at their 
customary pace to a marked line at 3  m, then turn and 

walk back to sit in the chair while being timed. Decreased 
TUGT was defined as ≥ 20 s for complete the test.

Frailty assessment
Fried frailty phenotype includes 5 items: unexplained 
weight loss, slowed gait, decreased grip strength, 
decreased activity, and fatigue. Each item is scored as 
1 point. In this study, 0 points means no frailty, and ≥ 1 
point is defined as frailty [25].

Covariates
Data were also collected on potential confounders of the 
study associations. Socio-demographic characteristics, 
such as gender, age, educational level (≤ high school/> 
high school), occupation (Manual worker/Brainworker, 
based on the situation before retirement), living alone, 
were assessed. Likewise, information on lifestyle-related 
variables was collected, such as smoking habits (current 
smoker/past, or never-smoker) and drinking habits (cur-
rent drinker/past, or never-drinker). Body mass index 
(BMI) was also calculated from measured weight and 
height. As the assessment of the elderly was completed 
within 48  h of admission, the length of hospitalization 
and inpatient treatment would not have much effect on 
the assessment results.

Statistical analysis
Continuous variables that were normally distributed 
were expressed as means and standard deviation, while 
nonnormal distribution parameters were given as medi-
ans and interquartile ranges (IQR). Additionally, clas-
sification variables were reported as frequencies and 
percentages. Differences in the characteristics according 
to sleep quality were analysed using t-test, Chi-square 
test or Kruskal-Wallis rank test. The association of poor 
sleep quality with physical performance was assessed 
using logistic regression. Covariates were added sequen-
tially to evaluate association at different levels of adjust-
ment. Crude was unadjusted. Model 1 was adjusted for 
age, gender, BMI. Model 2 was additionally adjusted for 
educational level, occupation, living alone, smoking hab-
its, drinking habits. Model 2 was also used to assess the 
association between the sub-components of AIS-8 and 
physical performance. Furthermore, we assessed if the 
association varied when participants were stratified by 
gender or age. All analyses were conducted using SPSS 
version 27.0, and a P value of < 0.05 was considered sta-
tistically significant.

Results
A total 545 participants (288 men and 257 women) aged 
60 to 98 were included in the analysis. Table  1 shows 
the characteristics of these participants by sleep quality. 
According to AIS-8 score, the prevalence of insomnia 
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was 26.1%. The median AIS-8 score was 9.0 for insomnia 
group, and 1.0 for non-insomnia group. The mean age of 
insomnia group and non-insomnia group were 79.3 ± 8.2 
and 78.1 ± 8.2 years old, respectively.

There were no statistically significant differences 
between insomnia and non-insomnia with respect to age, 
sex, BMI, education, occupation, smoking habits, drink-
ing habits and living status. 67.9% had low SPPB score, 
72.5% had low gait speed, 53.4% had low grip, 79% had 
impaired chair rises, and 31.5% had impaired TUGT. 

Compared with non-insomnia group, the insomnia 
group had a higher likelihood of poor mobility, low mus-
cle strength and poor balance performance.

The association of poor sleep quality (AIS-8 ≥ 6) with 
physical function is reported in Table  2. Participants 
with poor sleep quality were more likely to have impaired 
physical performance; fully adjusted OR (95%CI) was 
1.892 (1.037–3.453, p = 0.038) for low gait speed, 1.810 
(1.110–2.952, p = 0.017) for low grip strength, 2.491 
(1.496–4.147, p < 0.001) for impaired TUGT. Poor sleep 

Table 1  Characteristics of the study participants stratified by sleep quality
All participants Insomnia (AIS ≥ 6) Non-insomnia (AIS < 6) p-value

Total, n (%) 545 142 (26.1) 403 (73.9)
Age (y) 78.4 ± 8.2 79.3 ± 8.2 78.1 ± 8.2 0.119
Sex, n(%) 0.116
Male 288 (52.8) 67 (47.2) 221 (54.8)
Female 257 (47.2) 75 (52.8) 182 (45.2)
BMI (kg/m2) 23.4 ± 4.0 23.0 ± 3.7 23.5 ± 4.1 0.268
Education, n(%) 0.625
> High school 272 (49.9) 68 (48.2) 204 (50.6)
≤High school 272 (49.9) 73 (51.8) 199 (49.4)
Occupation, n(%) 0.737
Manual workers 137 (25.1) 37 (26.2) 100 (24.8)
Brainworkers 407 (74.7) 104 (73.8) 303 (75.2)
Smoking, n(%) 0.304
Smoker 46 (8.4) 9 (6.4) 37 (9.2)
Non-smoker 498 (91.4) 132 (93.6) 366 (90.8)
Drinking, n(%) 0.074
Drinker 37 (6.8) 5 (3.5) 32 (92.1)
Non-drinker 507 (93.0) 136 (96.5) 371 (92.1)
Living alone, n(%) 0.507
Yes 50 (9.2) 11 (7.8) 39 (9.7)
No 494 (90.6) 130 (92.2) 364 (90.3)
Fried frailty phenotype, n(%) < 0.001***
Frailty 465 (85.3) 132 (97.8) 333 (86.9)
Non-frailty 53 (9.7) 3 (2.2) 50 (13.1)
gait speed (m/s) 0.81 ± 0.45 0.71 ± 0.32 0.84 ± 0.48 0.009**
Low gait speed 330 (72.5) 86 (70.1) 244 (80.4) 0.038*
Chair rises (seconds) 15.8 (8.7) 16.7 (8.3) 15.1 (8.5) 0.044*
Impaired chair rises 305 (79.0) 76 (84.4) 229 (77.4) 0.149
Standing balance test score 3.0 (2.0) 2.5 (4.0) 3.0 (2.0) 0.010*
SPPB score 8.0 (6.0) 6.0 (8.0) 8.0 (5.0) < 0.001***
SPPB ≤ 9, n (%) 370 (67.9) 107 (75.4) 263 (65.3) 0.027*
Grip (kg) 21.7 ± 9.2 19.3 ± 9.2 22.5 ± 9.1 < 0.001
Low grip strength, n (%) 291 (53.4) 85 (69.1) 206 (53.9) 0.003*
TUGT (seconds) 15.2 (11.3) 19.0 (13.1) 14.5 (10.3) < 0.001***
Impaired TUGT 146 (31.5) 50 (45.0) 96 (27.2) < 0.001***
AIS-8 score 2.0 (6.0) 9.0 (7.0) 1.0 (3.0) < 0.001***
Note: A total of 545 subjects were included in this study, of which 1 person completed the assessment of physical function and sleep quality, but did not fill in the 
basic information, so the sum of the four items of education background, occupation type, smoking and drinking history, and living conditions was 99.8%. There 
were 27 missing data in the frailty assessment, so the sum was equal to 95%

*=p < 0.05

**=p < 0.01

***=p < 0.001

BMI, body mass index; SPPB, short physical performance battery; TUGT, timed up-and-go test; AIS-8, Athens insomnia scale-8
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quality had association with low SPPB score (OR = 1.627, 
95%CI 1.055–2.510, p = 0.028), but no association were 
found after adjustment for age, gender, BMI, educa-
tion, occupation, smoking, drinking, and living status 
(OR = 1.618, 95%CI 0.973–2.691, p = 0.064). No associa-
tion was found between sleep quality and impaired chair 
rises.

Table  3 shows the association between sleep qual-
ity components with physical function indicators. The 
components associated with low SPPB score were poor 
sleep maintenance (OR = 1.199, 95%CI 1.025–1.402), 
poor sleep quality (OR = 1.293, 95%CI 1.002–1.669) and 
daytime dysfunction (OR = 1.213, 95%CI 1.063–1.385). 
Similarly, the above three components were also asso-
ciate with low gait speed, the OR (95%) was 1.208 

Table 2  The association of poor sleep quality (AIS-8 ≥ 6) with physical performance
Physical performance Non-insomnia (reference) insomnia p-value
Low SPPB score (≤ 9)
Crude, OR (95% CI) 1 1.63 (1.05, 2.51) 0.028*
Model1, OR (95% CI) 1 1.59 (0.97,2.61) 0.068
Model2, OR (95% CI) 1 1.62 (0.97, 2.69) 0.064
Low gait speed
Crude, OR (95% CI) 1 1.75 (1.03, 2.96) 0.039*
Model1, OR (95% CI) 1 1.81 (1.01, 3.27) 0.047*
Model2, OR (95% CI) 1 1.89 (1.04, 3.45) 0.038*
Low grip strength
Crude, OR (95% CI) 1 1.911 (1.241, 2.944) 0.003**
Model1, OR (95% CI) 1 1.801 (1.110, 2.921) 0.017**
Model2, OR (95% CI) 1 1.81 (1.11, 2.95) 0.017**
Impaired chair rises
Crude, OR (95% CI) 1 1.59 (0.84, 2.99) 0.151
Model1, OR (95% CI) 1 1.62 (0.84, 3.14) 0.153
Model2, OR (95% CI) 1 1.67 (0.85, 3.29) 0.137
Impaired TUGT
Crude, OR (95% CI) 1 2.19 (1.41, 3.41) < 0.001***
Model1, OR (95% CI) 1 2.42 (1.46, 2.00) < 0.001***
Model2, OR (95% CI) 1 2.49 (1.50, 4.15) < 0.001***
*=p < 0.05

**=p < 0.01

***=p < 0.001

SPPB, short physical performance battery. TUGT, timed up-and-go test. Crude, no adjusted. Model 1, adjusted for age, gender, BMI; Model 2, additionally adjusted 
for education, occupation, smoking habits, drinking habits, living status on the base of model1

Table 3  Association between sleep quality components and physical performance
Sleep induction Sleep maintenance Sleep duration Sleep quality Daytime dysfunction

Low SPPB score (≤ 9)
OR (95% CI) 1.25 (0.94, 1.66) 1.199 (1.02, 1.40) 1.26 (0.96, 1.65) 1.29 (1.00, 1.67) 1.21 (1.063, 1.38)
p 0.121 0.023 0.092 0.048 0.004
Low gait speed
OR (95% CI) 1.210 (0.87, 1.68) 1.208 (1.00, 1.46) 1.36 (0.99, 1.89) 1.66 (1.20, 2.30) 1.39 (1.16, 1.67)
p 0.252 0.048 0.059 0.002 < 0.001
Low grip strength
OR (95% CI) 0.96 (0.74, 1.254) 1.20 (1.03, 1.41) 1.28 (0.99, 1.67) 1.19 (0.93, 1.51) 1.19 (1.05, 1.35)
p 0.769 0.019 0.063 0.158 0.006
Impaired chair rises
OR (95% CI) 0.99 (0.70, 1.42) 1.14 (0.92, 1.42) 1.23 (0.85, 1.77) 1.27 (0.90, 1.79) 1.31 (1.06, 1.62)
p 0.991 0.242 0.271 0.181 0.012
Impaired TUGT
OR (95% CI) 1.38 (1.05, 1.83) 1.32 (1.12, 1.55) 1.46 (1.12, 1.92) 1.55 (1.20, 2.02) 1.36 (1.20, 1.55)
p 0.023 < 0.001 0.006 < 0.001 < 0.001
SPPB, short physical performance battery. TUGT, timed up-and-go test. OR (95%CI) were adjusted for age, gender, BMI, education, occupation, smoking habits, 
drinking habits, living status
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(1.001–1.458), 1.657 (1.198–2.292), 1.391 (1.158–1.670), 
respectively. Low grip strength was associated with poor 
sleep maintenance (OR = 1.204, 95%CI 1.030–1.406) and 
daytime dysfunction (OR = 1.193, 95%CI 1.053–1.353), 
while only daytime dysfunction was related to impaired 
chair rises (OR = 1.312, 1.062–1.622). All of the sleep 
quality components were associated with impaired 
TUGT, the OR (95%CI) was 1.382 (1.046–1.827) for sleep 
induction, 1.318 (1.124–1.547) for sleep maintenance, 
1.464 (1.117–1.919) for sleep duration, 1.554 (1.196–
2.021) for sleep quality, 1.363 (1.197–1.553) for daytime 
dysfunction, which indicated that longer sleep induction, 
poorer sleep maintenance, shorter sleep duration, poorer 
sleep quality, more daytime dysfunction were associated 
with a higher likelihood of balance dysfunction.

We also performed subgroup analysis to find out pos-
sible differences in the association according to gender 
and age. As shown in Fig. 1, when stratified by age, poor 
sleep quality was associated with a higher incidence of 
low grip strength and impaired TUGT in ≥ 75 years old 
group. No association was seen in < 75 years old group. 
A significant association of sleep quality with TUGT in 
the female population was observed but not for the male 
population. Neither in female nor male population, poor 

sleep quality had statistically significant association with 
mobility or muscle strength.

Discussion
This study found that patients with poor sleep quality 
had worse physical function, and poor sleep quality was 
associated with low gait speed, low grip strength and 
impaired balance performance. Poor sleep maintenance 
and daytime dysfunction were associated with impaired 
mobility and low grip strength, while only daytime dys-
function was associated with impaired chair rises. All 
sub-components of sleep quality were associated with 
impaired TUGT.

After stratifying by age, we found that among older 
adults aged 75 years or older, poor sleep quality was 
associated with low grip strength and impaired balance 
performance. In contrast, among older adults younger 
than 75 years old, poor sleep quality was not associated 
with any of the three indicators of physical function. 
After stratifying by gender, we found that after adjusting 
for confounders, poor sleep quality was associated with 
impaired balance performance, while not associated with 
impaired mobility nor low muscle strength in women. In 

Fig. 1  The association of poor sleep quality (AIS-8 ≥ 6) with physical performance stratified by gender or age. SPPB, short physical performance battery; 
TUGT, timed up-and-go test. Subgroup analysis by gender (288 males and 257 females) and age (183 people under 75 years old and 362 people over 
75 years old), except for stratified by variables, models were adjusted by age, gender, BMI, education, occupation, smoking habits, drinking habits, living 
status
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men, poor sleep quality was not associated with any of 
the three indicators of physical function.

Previous studies on sleep disorders and physical per-
formance have focused on sleep duration rather than 
sleep quality. Studies have found that either too short or 
too long sleep duration is associated with physical dys-
function [16, 26, 27]. A few studies have focused on the 
relationship between sleep quality and physical function. 
Most assessments of sleep quality have chosen single 
question such as “do you think you slept enough during 
the past month” or the Pittsburgh Sleep Quality Index 
(PSQI) [27, 28]. Some studies have analyzed the relation-
ship between sleep disorders and sarcopenia, with physi-
cal performance as a parameter of sarcopenia. However, 
in these studies, physical performance often be evaluated 
by single indicator, such as gait speed or SPPB [29, 30]. 
A large-scale British study found that poor sleep qual-
ity was associated with low SPPB scores and low grip 
strength, but the association was different among men 
and women [28]. Another Spanish study assessed physi-
cal function using frailty, SPPB, and grip strength, and 
sleep quality using PSQI, and reported that poor sleep 
quality was associated with frailty, low SPPB scores, and 
low grip strength, while the duration of sleep was not 
related to physical function [31]. A study of Chinese 
older women found no difference in PSQI total score 
and all of the PSQI components between sarcopenia and 
non-sarcopenia groups [30]. In the present study, sleep 
quality was assessed with the AIS-8, and the assessment 
of physical function was comprehensive including mobil-
ity, muscle strength and balance function. The results 
indicate that poor sleep quality was associated with gait 
speed, upper limb muscle strength and balance function 
in the whole populations, but not with SPPB scores or 
lower limb muscle strength. The variation in these results 
may be explainedby the fact that the methods used to 
assess sleep quality and physical function are not iden-
tical and the study populations are different in terms of 
demographics, cultural or lifestyle differences in activity 
levels, diet, and daily routines [32].

Similar to our results, Mizuno et al. (SONIC study) 
older adults and identified age as a modifier of the 
sleep-physical function relationship, though our cohort 
(hospitalized patients) exhibited higher baseline impair-
ment (e.g., 67.9% had low SPPB scores) compared to 
community-dwelling participants in SONIC [17]. While 
the SONIC study focused on frailty as an outcome, our 
results extended these findings by demonstrating that 
specific sleep components such as sleep maintenance, 
daytime dysfunction, were independently linked to 
declines in mobility, strength, and balance; suggesting 
that sleep disruptions may contribute to physical dys-
function through multiple pathways. This study also ana-
lyzed the relationship between sleep quality components 

and physical function and found that sleep maintenance 
and daytime dysfunction were associated with SPPB 
scores, gait speed and grip strength, which represented 
mobility and muscle strength. These results were similar 
to previous literature [28, 31]. Poor sleep maintenance 
can lead to insufficient deep sleep, which is necessary 
for muscle repair and overall recovery [33]. Without this 
restorative phase, muscle strength and endurance (as 
measured by grip strength and gait speed) may diminish.

Few studies assessing the relationship between sleep 
disorders and physical function stratified by age [24]. In 
order to analyze the relationship between sleep quality 
and physical function in different age groups, our study 
stratified the old participants by age and found that in 
the older cohort aged over 75, poor sleep quality was 
associated with low grip strength and impaired balance 
performance, unlike in those aged 60–75. Sarcopenia or 
the decrease in muscle mass and strength with age may 
be exacerbated by sleep disturbances in the older cohort, 
thereby impacting grip strength more significantly. Simi-
larly, balance performance is impacted by combined 
effects of reduced muscle strength, slower reflexes, and 
impaired coordination, which become more pronounced 
with advanced age. This suggests that sleep quality should 
be of greater concern in older old adults and thus may 
have a greater impact on upper limb muscle strength and 
balance function.

Several previous studies have found gender differences 
in the relationship between sleep disorders and physi-
cal performance [24]. One study found that poor sleep 
quality was associated with reduced grip strength in 
women, while among men, poor sleep quality was asso-
ciated with low SPPB scores [28]. The gender differences 
in the impact of sleep quality on physical performance 
likely arise from distinct biological and physiological fac-
tors, such as hormonal influences, body composition, 
and differences in sleep architecture. Reduced estrogen 
in postmenopausal women can lead to decreased muscle 
strength [34], making measures like grip strength more 
sensitive to sleep disruptions in women. Men, however, 
are more prone to sleep apnea [35] and have higher mus-
cle mass, which may make composite performance met-
rics like the SPPB. In our study, only impaired balance 
performance was associated with poor sleep quality in 
women. This may also be explained by post-menopausal 
impairments in balance control [36]. Sleep quality has no 
relationship with mobility or muscle strength indicators 
in both genders.

Although sleep quality of elderly populations of sev-
eral demographics has been assessed, to the best of our 
knowledge, this is the initial study investigating sleep 
quality and physical function among Chinese old patients 
admitted in internal wards. Compared with community-
dwelling old adults, elderly inpatients in the geriatric 
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department may have poorer physical function. Thus, the 
relationship between sleep quality and physical function 
in them may be different with that in community-dwell-
ing adults. This study also categorizes older adults into 
younger old adults and older old adults according to age, 
in order to explore the relationship between sleep disor-
ders and physical performance changes with ageing.

A limitation of this study is that the presence of 
obstructive sleep apnea-hypopnea syndrome (OSAHS) 
was not considered. The prevalence of OSAHS ranges 
from 4 to 9% in adults and can be as high as 32.5% in the 
elderly, with a tendency for the prevalence to increase 
with age [37, 38]。OSAHS causes hypoxemia, which 
causes a decrease in muscle mass and muscle strength, 
leading to physical dysfunction. The prevalence of 
OSAHS is positively correlated with BMI, so we adjusted 
BMI in our analyses. Secondly, the data on sleep qual-
ity was collected by self-reported, which may have been 
affected recall bias. Currently, the most accurate method 
for assessing sleep patterns is polysomnography, how-
ever, polysomnography testing is cumbersome and 
unsuitable for large sample studies. The AIS-8 is widely 
used in clinical practice with good reliability and valid-
ity. In the future, wearable sleep monitoring devices may 
be considered for sleep assessment along with subjective 
questionnaires. Third, this study is a cross-sectional study 
and cannot indicate causality.

Given the potential impact of sleep disturbances on 
mobility, muscle strength, and balance; this study empha-
sizes the need for targeted interventions to improve sleep 
in this population. Addressing sleep quality through 
non-pharmacological approaches, such as cognitive 
behavioral therapy for insomnia, physical activity, and 
sleep hygiene education, may contribute to better physi-
cal function and overall health outcomes. Addition-
ally, integrating sleep assessments into routine geriatric 
care could aid in identifying individuals at higher risk of 
functional decline, ultimately supporting fall prevention 
strategies and enhancing rehabilitation efforts. Future 
studies may explore the underlying mechanisms linking 
sleep disturbances to physical impairment and evaluate 
the effectiveness of tailored interventions in improving 
both sleep quality and functional independence in older 
adults.

Conclusions
In conclusion, we found that in elderly inpatients in geri-
atric department, poor sleep quality was associated with 
decreased physical function, particularly in terms of low 
gait speed, low grip strength and impaired TUGT. This 
association was more pronounced in elder patients ≥ 75 
years old and had sex differences. More prospective 
cohort studies are needed in the future to explicit the 
relationship and clarify its causality.
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