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Abstract 

Background  The global aging population has increased dynapenia prevalence, leading to mobility issues and poor 
sleep quality among older adults. Despite its impact, research on sleep quality in dynapenic outpatients is limited. 
This study investigates how physiological status, community participation, and daily activity function influence sleep 
quality in this group.

Methods  This cross-sectional study employed purposive sampling to collect data from 192 dynapenic older outpa-
tients in October 2022, assessing their basic attributes, physiological status, community participation, daily activity 
function, and sleep quality. Data were analyzed using SPSS 25.0 for descriptive statistics, independent samples t-tests, 
chi-square tests, and logistic regression analysis.

Results  Findings indicated significant correlations between sleep quality and gender (X2 = 11.340, p < .001), occupa-
tional status (X2 = 13.378, p < .05), residence (X2 = 6.265, p < .05), medication intake (X2 = 7.250, p < .05), smoking history 
(X2 = 6.695, p < .01), instrumental activities of daily living (X2 = 12.556, p < .01), activities of daily living (t = 2.74, p < .01), 
instrumental activities of daily living (t = 3.60, p < .001), skeletal muscle mass (t = 2.94, p < .01), skeletal muscle index 
(t = 2.65, p < .01), grip strength (t = 3.61, p < .001), and walking speed (t = 2.09, p < .05). Furthermore, the type of occu-
pational status (OR = 6.608, 95% CI = 1.124–3.744, p < .05), medication intake (OR = 3.916, 95% CI = 1.682–9.114, p < .05), 
and grip strength (OR = 0.891, 95% CI = 0.797–0.996, p < .05) were significant predictors of sleep quality in dynapenic 
older patients.

Conclusion  This cross-sectional study reveals significant correlations between sleep quality and key factors such 
as physiological status, community participation, and daily functional activities in older adults with dynapenia. These 
findings underscore the importance of addressing these determinants to enhance sleep quality in this population.
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Background
According to the United Nations (UN), it is estimated 
that by 2050, the global population aged 65 and over will 
reach 2 billion, accounting for 28% of the total popula-
tion, with one in every six individuals being over the age 
of 65 [1]. In Europe and North America, one in every 
four individuals will be over 65, and the population aged 

*Correspondence:
Shu‑Fang Chang
linda@ntunhs.edu.tw
1 Outpatient Nursing Department, Cardinal Tien Hospital An Kang Branch, 
New Taipei City, Taiwan
2 School of Nursing, National Taipei University of Nursing and Health 
Sciences, Taipei, Taiwan

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12877-024-05622-w&domain=pdf


Page 2 of 14Tsai and Chang ﻿BMC Geriatrics           (2025) 25:26 

80 and above is expected to double from 143 million in 
2019 to 426 million by 2050 [1]. In Taiwan, based on sta-
tistics from the Ministry of the Interior [2] from 2018 to 
March 2021, the population aged 65 and over increased 
from 3.43 million (14.6% of the total population) in 2018 
to 3.83 million (16.3%) by March 2021. Starting in 2018, 
Taiwan entered an "aged society," and it is projected that 
by 2025, the older people population will further increase 
to 4.7 million, accounting for 20.1% of the total popula-
tion, transitioning Taiwan into a "super-aged society."

Aging is a process where the physiological state 
ages over time, leading to a decline in overall memory 
and strength, and gradual aging in daily activity func-
tional abilities. As the body ages and muscle strength 
decreases, conditions like dynapenia become more 
prevalent. Dynapenia and sarcopenia are closely related 
yet distinct concepts in the study of age-related muscle 
decline. Dynapenia specifically refers to the loss of mus-
cle strength that occurs despite normal muscle mass. 
This term is important because it highlights that muscle 
strength can decrease even without significant changes 
in muscle mass. It focuses on the functional aspects of 
muscle performance, emphasizing the impact of reduced 
strength on mobility, balance, and overall physical func-
tion in older adults [3, 4]. Sarcopenia, on the other hand, 
traditionally refers to the loss of muscle mass, often 
accompanied by a decrease in muscle strength and physi-
cal performance. The European Working Group on Sar-
copenia in Older People (EWGSOP2) has updated the 
definition of sarcopenia, emphasizing that it is primarily 
a condition characterized by both low muscle mass and 
reduced strength [5].

As the body ages and muscle strength decreases, con-
ditions like dynapenia become more prevalent. Dynap-
enia, marked by diminished muscle strength or function 
despite normal muscle mass, frequently impacts older 
adults, compromising their community participation [6]. 
As muscle strength wanes, individuals with dynapenia 
faced challenges with mobility tasks such as walking and 
climbing stairs, which often reduces their participation in 
community participate [6]. In addition, dynapenia nota-
bly affects daily activity function including Activities of 
Daily Living (ADL) and Instrumental Activities of Daily 
Living (IADL) in older adults. Peterson et  al. [6] found 
that dynapenia correlates with decreased performance in 
both ADL and IADL tasks, increasing dependency. Chen 
et  al. [7] reported significant challenges in performing 
IADL tasks, such as managing finances and transporta-
tion, which are essential for independence. Additionally, 
Gordon et al. [8] noted that dynapenia exacerbates limi-
tations in ADL, including dressing and bathing.

Furthermore, researches indicate a relationship 
between dynapenia and sleep quality, suggesting that 

poor sleep quality is more common among the older peo-
ple and particularly prevalent in those with dynapenia 
[9,  10]  . Sleep quality is a crucial determinant of health 
and well-being in dynapenic older adults, who suffer from 
significant muscle strength and function loss  [11]. Poor 
sleep quality can intensify physical weakness, resulting in 
decreased mobility, an elevated risk of falls, and impaired 
daily functioning. Moreover, inadequate sleep is linked 
to increased inflammation, which further accelerates the 
deterioration of muscle strength [9, 12].

Synthesis of existing literature reveals that most studies 
indicate a correlation between dynapenia and sleep qual-
ity in community-dwelling older adults. However, there is 
a relative scarcity of research focused on dynapenic older 
patients in outpatient settings. Therefore, this study pro-
vides a novel investigation into the predictive factors for 
sleep quality in dynapenic outpatients, offering valuable 
insights for healthcare professionals to enhance the sleep 
quality of these patients.

Aim
The major aim of this study is to investigate the predic-
tion of basic characteristics, physiological status, com-
munity participation, and daily activity functions on the 
sleep quality of dynapenic older outpatients.

Methods
Research design
This cross-sectional study employed purposive sam-
pling to collect questionnaire data from 192 dynapenic 
older outpatients in October 2022. It assessed their basic 
attributes, physiological status, community participation, 
daily activity function, and sleep quality, with the consent 
of the participants.

Dynapenia assessment
The Asian Working Group for Sarcopenia (AWGS) [7] 
provided updated guidelines for the diagnosis of sarco-
penia but did not specifically address a detailed section 
on the interpretation of dynapenia. Dynapenia, gener-
ally defined as an age-related decline in muscle function 
without concurrent loss of muscle mass [13, 14], has been 
assessed through various physical performance tests 
[3]. However, consensus on the diagnostic criteria for 
dynapenia remains elusive. Therefore, this study relies on 
research conducted by Japanese scholars [9] within the 
Asian region, which defines dynapenia as normal muscle 
mass (men ≥ 7.0 kg/m2, women ≥ 5.7 kg/m2) with reduced 
grip strength (men < 26 kg, women < 18 kg) or slow walk-
ing speed (< 0.8 m/s).
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Participants and setting
The study targets dynapenic older patients attending a 
geriatric medicine outpatient clinic. Dynapenia is defined 
according to the criteria set by Japanese researchers Kob-
ayashi et al. [9].

Purposive sampling is employed for participant selec-
tion. Inclusion criteria include: (a) outpatients aged 65 or 
older diagnosed with dynapenia, (b) able to understand 
and follow simple commands, (c) capable of clear com-
munication and expressing their own will, and (d) com-
pletion of the informed consent form. Exclusion criteria 
are: (a) inability to communicate in Mandarin or Taiwan-
ese, impeding the interview process, (b) severe impair-
ment in vision or hearing preventing participation in the 
study, and (c) refusal to complete the informed consent 
form.

The study employs the effect size calculation method 
by Kobayashi et  al. [9], utilizing G*Power 3.1.9.2 soft-
ware to set power at 0.8, effect size at 0.13, and α level 
at 0.05. Considering 23 variables (gender, age, education 
level, religious beliefs, social assistance, job nature, living 
conditions, marital status, types of medications taken, 
smoking and drinking history, chronic diseases, height, 
weight, BMI, biochemical blood test values, community 
participation, daily activity function, and sleep quality), 
the required sample size is estimated to be about 166 
individuals. Anticipating a 15% non-cooperation rate, the 
study aims to enroll approximately 192 participants.

Research tool
Dynapenia screening

Body composition measurement  Using the Bioelectrical 
Impedance Analysis (BIA) instrument, brand Danilsmc, 
model ioi353, this tool measures muscle mass and fat 
content in five body parts (both arms, legs, and trunk), 
suitable for older individuals in both community and 
institutional settings. According to Kobayashi et  al. [9], 
dynapenia is defined based on skeletal muscle mass cri-
teria (≥ 7.0  kg/m2 for men and ≥ 5.7  kg/m2 for women) 
while considering muscle strength and function.

Bioelectrical Impedance Analysis (BIA) is known for 
its reliability and validity in assessing body composition. 
Recent studies [15, 16] show that BIA has high reliability, 
with intra-class correlation coefficients (ICCs) generally 
ranging from 0.80 to 0.95, indicating consistent results 
across measurements. Ng et al. [17] reported an ICC of 
0.90 for body fat estimates using BIA. In terms of valid-
ity, BIA correlates well with gold standard methods like 
Dual-Energy X-ray Absorptiometry (DEXA), with corre-
lation coefficients between 0.70 and 0.90. A study by Yang 
et al. [18] found a mean absolute error of approximately 

2.5% for BIA compared to DEXA, demonstrating its 
accuracy and effectiveness in body composition analysis.

Handgrip strength measurement  Handgrip strength 
(HGS) reflects the total force generated by the forearm 
and hand muscles under specific conditions, usually 
measured in kilograms. This study employs a multifunc-
tional dynamometer, brand Charder, model MG4800, 
to assess grip strength. This tool has been validated in 
diverse populations, demonstrating high reliability and 
consistency across different studies.

The reliability of the MG4800 has been demonstrated 
in recent research, showing high consistency in measure-
ments. Chiu and Hsu [19] reported an intra-class correla-
tion coefficient (ICC) of 0.92 for the Charder MG4800, 
indicating strong reliability in repeated grip strength 
assessments. Regarding validity, the MG4800 has been 
validated against other established devices. Wang and Lin 
[20] found that the MG4800 exhibited significant correla-
tions with grip strength measurements from traditional 
handgrip dynamometers, with a pearson’s correlation 
coefficient of r = 0.92 (p < 0.05), confirming its accuracy 
and effectiveness in evaluating muscular strength. These 
studies support the Charder MG4800’s use as a reliable 
and valid tool for grip strength measurement.

Basic attributes
The study collects data on gender, age, education level, 
religious beliefs, social assistance, occupation, living 
arrangements, marital status, number of children, medi-
cation usage, smoking and drinking habits, and chronic 
disease prevalence.

Physiological status
Measurements include height, weight, Body Mass Index 
(BMI), and various biomarkers like hemoglobin (Hb), 
total cholesterol (Tch), C-reactive protein (CRP), total 
protein (TP), creatinine (Cre), triglycerides (TG), white 
blood cell count (WBC), blood urea nitrogen (BUN), 
hematocrit percentage (HT), and estimated glomerular 
filtration rate (eGFR).

Community participation
The level of community participation is referenced from 
Chen [21], who focused on the importance of both the 
productive aspects and the diversity of community devel-
opment. The study aimed to enhance group interaction 
through community participation. A convenience sam-
pling method was employed using a questionnaire, with 
319 valid samples collected for analysis. The question-
naire measured four dimensions: "attendance," "involve-
ment," "control," and "commitment," comprising a total 
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of 15 items. Community participation was assessed 
using a 5-point Likert scale, with responses ranging 
from "strongly disagree," "disagree," "neutral," "agree," to 
"strongly agree," corresponding to scores of 1, 2, 3, 4, and 
5, respectively. Items 1, 2, 4, and 11 were reverse-coded. 
Higher total scores indicate greater community participa-
tion. The Cronbach’s α for the subscales were as follows: 
"attendance" 0.74, "involvement" 0.828, "control" 0.765, 
and "commitment" 0.750, with an overall Cronbach’s α of 
0.927 for the 15 items, indicating a high reliability with an 
overall Cronbach’s α value of 0.849.

Daily activity function
The study measures daily activity function using the 
Activities of Daily Living (ADL) and Instrumental Activi-
ties of Daily Living (IADL) scales, which are well-estab-
lished tools for assessing functional status in older adults. 
The ADL scale, developed by Katz et  al. [22], evaluates 
basic self-care tasks such as bathing, dressing, and eat-
ing, with reported reliability (Cronbach’s alpha) typically 
ranging between 0.85 and 0.95. This indicates strong 
internal consistency and reliability in measuring basic 
daily functions.

The IADL scale, introduced by Lawton and Brody [23], 
assesses more complex daily tasks, including managing 
finances, handling transportation, and managing medi-
cations, which are crucial for independent living. The 
IADL scale has shown high reliability, with Cronbach’s 
alpha values typically ranging from 0.80 to 0.92, indicat-
ing excellent internal consistency. Its validity has been 
extensively documented, with studies demonstrating its 
effectiveness in predicting the needs of older adults, such 
as the likelihood of requiring home care services or the 
risk of institutionalization.

Sleep quality
The Pittsburgh Sleep Quality Index (PSQI), developed 
by Buysse et al. [24], is a self-reported questionnaire that 
assesses sleep quality and patterns over the past month. 
The PSQI comprises nine questions, with question five 
including ten sub-questions. The questionnaire evalu-
ates seven components: subjective sleep quality, sleep 
latency, sleep duration, habitual sleep efficiency, sleep 
disturbances, use of sleeping medication, and daytime 
dysfunction. Each component is scored from 0 to 3, with 
a total score ranging from 0 to 21. A total score greater 
than 5 indicates poor sleep quality, while a score of 5 or 
less suggests good sleep quality. The higher the score, the 
worse the sleep quality Buysse et al. [24]. The PSQI has 
demonstrated good diagnostic accuracy (correctly iden-
tified rate of 88.5%), specificity (86.5%), and sensitivity 
(89.6%) according to Tsai et al. [25]. Sun et al. [26] further 

validated the PSQI in assessing sleep disturbances among 
the older people, noting its reliability and consistency.

Ethical considerations
This research project was reviewed and approved by 
the Institutional Review Board (IRB) of the the Cardi-
nal Tien Hospital of Taiwan  (Project Number: CTH-
111–3-5–017). To respect the rights and welfare of the 
participants, researchers provided detailed explana-
tions about the study’s purpose, procedures, and time 
commitments at the geriatric outpatient clinic, seeking 
informed consent before enrollment. Only those who 
provided written consent were included in the study.

Clinical trial number
Not applicable.

Statistical analysis
Descriptive statistics, independent samples t-tests, chi-
square tests, and logistic regression analyses were con-
ducted using SPSS version 25.0 software to analyze the 
data collected in the study.

Results
Basic attributes, physiological state, community 
participation, daily activity function, and sleep quality 
of outpatient dynapenic people
A total of 192 dynapenic older outpatients were 
assessed, with females (67.71%) predominating. The 
average age was 76.65  years. The most common edu-
cation level was elementary school (35.94%). The pri-
mary occupations were "industry and business," each 
accounting for 50 participants (26.04%). The majority 
were married (65.1%) and had children (95.31%). Most 
lived with family members (86.98%) and did not receive 
social assistance (91.67%). The predominant religion 
was Buddhism (44.27%). Regarding medication usage, 
74 participants (38.54%) took 4–6 types of medications. 
A large number were smokers (90.63%), and many had 
a history of chronic illness (94.27%), with hypertension 
being the most common (74.21%) (Table 1).

The physiological state exhibited diverse values: BMI 
averaged 26.46  kg/m2 (14.91–40.59  kg/m2, SD = 4.21). 
Hemoglobin averaged 13.12  mg/dl (6.9–14.6  mg/dl, 
SD = 11.93). Total cholesterol averaged 171.26  mg/dl 
(98–300  mg/dl, SD = 44.54). CRP averaged 2.54  mg/
dl (5–19.6  mg/dl, SD = 24.02). Triglycerides averaged 
121.96  mg/dl (9.2–514  mg/dl, SD = 62.30). BUN aver-
aged 28.35  mg/dl (0.82–175  mg/dl, SD = 3.72). Total 
protein averaged 207.64  mg/dl (62.44–825.3  mg/
dl, SD = 123.16). Creatinine averaged 8.53  mg/dl 
(0.99–74.4  mg/dl, SD = 10.91). Hematocrit percentage 
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Table 1  Descriptive analysis of basic attributes, physiological 
status, community participation, daily activity function, and sleep 
quality of outpatient dynapenic older people (n = 192)

Variable N % Rang Mean SD

Gender

  Male 62 32.29

  Female 130 67.71

Age 65–96 76.65 7.66

  65–74 years old 85 44.27

  75–84 years old 74 38.54

  Over 85 years old 33 17.19

Education level

  Illiterate 27 14.06

  Elementary school 69 35.94

  Junior high school 25 13.02

  Senior high school 34 17.71

  College and over 37 19.27

Occupational status

  Military 6 3.13

  Public Sector 11 5.73

  Education 6 3.13

  Industry 50 26.04

  Business 50 26.04

  Freelance 30 15.63

  Other 39 20.31

  Marriage 125 65.1

  Unmarried 1 0.52

  Divorced 13 6.77

  Widowed 53 27.6

With Children

  No 9 4.69

  Yes 183 95.31

Residence

  Living with family 167 86.98

  Living alone 24 12.5

  Nursing home/Care 
home

1 0.52

Social assistance

  No 176 91.67

  Yes 16 8.33

Medication intake

  No 19 9.9

  1–3 types 62 32.29

  4–6 types 74 38.54

  Over 7 types 37 19.27

Smoking

  No 174 90.63

  Yes 18 9.38

Drinking alcohol

  No 181 94.27

  yes 11 5.73

Table 1  (continued)

Variable N % Rang Mean SD

Chronic disease

  No 11 5.73

  yes 181 94.27

Hypertention

  No 49 25.79

  yes 141 74.21

Diabetes mellitus

  No 87 46.28

  yes 101 53.72

Cancer

  No 176 92.63

  yes 14 7.37

Biochemical test values

  Body mass index 14.91_40.59 26.46 4.21

  Hemoglobin (Hb) 6.9–14.6 13.12 11.93

  Total cholesterol (Tch) 98–300 171.26 44.54

  C-reactive protein(CRP) 5–19.6 2.54 24.02

  Triglycerides (TG) 9.2–514 121.96 62.30

  Blood urea nitrogen 
(BUN)

0.82–175 28.35 3.72

  Total protein (TP) 62.44–825.3 207.64 123.16

  Creatinine (Cre) 0.99–74.4 8.53 10.91

  White blood cells 0.46–60.27 2.44 5.23

  Hematocrit percentage 
(HP)

3.01–39.3 7.97 4.43

  Glomerular filtration rate 
(GFR)

13.4–46.3 35.15 5.63

  Hemoglobin (Hb) 3.3–131 64.38 32.75

BMI 14.91–40.59 24.64 4.21

  < 18.5 13 6.77

  18.5–24 75 39.06

  24–27 53 27.6

  > 27 51 26.56

SMM 11.5–34.3 20.36 4.30

SMI 5.7–12.2 8.48 1.21

Community participation 15–71 30.25 16.59

Attendance 4–20 8.80 5.08

Involvement 4–20 8.26 5.22

Control 4–20 7.10 4.06

Involvement 3–15 6.09 3.72

ADL 55–100 97.01 7.98

  100 scores 157 81.77

  91–99 scores 5 2.6

  61–90 scores 26 13.54

  30–60 scores 4 2.08

IADL 0–8 5.27 1.87

  Normal 6 3.13

  1–4 items disable 35 18.23

  5–6 items disable 103 53.65

  7–8 items disable 48 25
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averaged 7.97 mg/dl (3.01–39.3 mg/dl, SD = 4.43). GFR 
averaged 35.15  mg/dl (13.4–46.3  mg/dl, SD = 5.63) 
(Table 1).

The overall community participation score ranged 
from 15 to 71 points (average 30.25, SD = 16.59). ADL 
scores ranged from 55 to 100 (average 97.01, SD = 7.98) 
and IADL scores ranged from 0 to 8 (average 5.27, 
SD = 1.87). For sleep quality, assessed using the Pitts-
burgh Sleep Quality Index (PSQI), scores ranged from 1 
to 18 (average 8.17, SD = 3.84) (Table 1).

Analysis of the relationship between basic attributes, 
physiological state, community participation, daily activity 
function, and sleep quality in outpatient dynapenic older 
people
The analysis shows significant correlations between 
various factors and sleep quality. A PSQI score ≤ 5 indi-
cates good sleep quality, while > 5 indicates poor sleep. 
Gender (χ2 = 11.340, p < 0.001), occupation (χ2 = 13.378, 
p < 0.05), residence type (χ2 = 6.265, p < 0.05), medica-
tion use (χ2 = 7.250, p < 0.05), smoking history (χ2 = 6.695, 
p < 0.01), and IADL scores (χ2 = 12.556, p < 0.01) were 
all significantly linked to sleep quality. Dynapenic older 
adults with poor sleep had significantly lower ADL 
(t = 2.74, p < 0.01), IADL (t = 3.60, p < 0.001), skeletal mus-
cle mass (t = 2.94, p < 0.01), skeletal mass index (t = 2.65, 
p < 0.01), handgrip strength (t = 3.61, p < 0.001), and lower 
walking speed (t = 2.09, p < 0.05) (Tables 2 and 3). How-
ever, there is no significant difference between commu-
nity participation and sleep quality (Table 3).

Subscale analysis of sleep quality between physiological 
status, community participation, daily activity function 
for outpatient dynapenic older people
This study found BMI was statistically significant cor-
relation with the overall score (r = 0.08122, p < 0.05), 
subjective sleep quality (r = 0.01187, p < 0.05), sleep 
latency (r = 0.01497, p < 0.05), habitual sleep efficiency 
(r = -0.03471, p < 0.05), sleep disturbances (r = 0.02181, 
p < 0.05), use of sleep medications (r = -0.08436, p < 0.05), 

and daytime dysfunction (r = -0.08559, p < 0.05). Hemo-
globin (Hb) showed a significant correlation with sleep 
latency (r = 0.04514, p < 0.05) and the use of sleep medica-
tions (r = -0.03241, p < 0.05). Total cholesterol (Tch) was 
significantly correlated with the overall score (r = 0.00363, 
p < 0.05), sleep latency (r = 0.01249, p < 0.05), sleep dura-
tion (r = 0.02066, p < 0.05), habitual sleep efficiency 
(r = -0.04711, p < 0.05), sleep disturbances (r = 0.10437, 
p < 0.05), and daytime dysfunction (r = 0.00494, p < 0.05) 
(Table 4).

In addition, triglycerides (TG) were significantly cor-
related with the overall score (r = 0.02833, p < 0.05), 
subjective sleep quality (r = -0.03279, p < 0.05), sleep 
latency (r = 0.00491, p < 0.05), sleep duration (r = 0.04141, 
p < 0.05), use of sleep medications (r = -0.00829, p < 0.05), 
and daytime dysfunction (r = -0.07887, p < 0.05). White 
blood cell count showed a significant correlation with 
the overall score (r = 0.04681, p < 0.05), subjective sleep 
quality (r = 0.04415, p < 0.05), sleep latency (r = 0.02791, 
p < 0.05), sleep duration (r = 0.03021, p < 0.05), and the 
use of sleep medications (r = 0.04562, p < 0.05). Hema-
tocrit percentage (HP) was significantly correlated with 
the overall score (r = 0.00879, p < 0.05), sleep latency 
(r = 0.03625, p < 0.05), and habitual sleep efficiency 
(r = 0.01125, p < 0.05) (Table 4).

Predictive analysis of sleep quality based 
on the characteristics and functional status of outpatient 
dynapenic older people
Logistic regression analysis identified several fac-
tors significantly correlated with sleep quality. These 
factors included occupational status (OR = 6.608, 
95% CI = 1.124–3.744, p < 0.05), medication intake 
(OR = 3.916, 95% CI = 1.682–9.114, p < 0.01), and grip 
strength (OR = 0.891, 95% CI = 0.797–0.996, p < 0.05) in 
dynapenic older patients (Table 5).

Discussions
This study on dynapenic older adults over 65 found a pre-
dominance of women with primary education, an aver-
age age of 76.65, and most married and living with family. 
Chronic diseases and the use of 4–6 medications were 
common, along with notable smoking but less drinking. 
Borges et  al. [27] observed similar trends in women. A 
quarter were obese, consistent with Nascimento et  al. 
[28]. Elevated CRP indicated mild inflammation, while 
high BUN and creatinine suggested potential renal 
impairment [29–31]. Reduced community participation 
was noted, aligning with other countries’ trends [32, 33]. 
IADL was high, indicating the need for daily assistance 
[34–36]. One-third had poor sleep quality, echoing find-
ings in Chinese older communities [37, 38], highlighting 
the need to address sleep health in older care.

Table 1  (continued)

Variable N % Rang Mean SD

PSQI 1–18 8.17 3.84

  > 5 136 70.83

  < = 5 56 29.17

Grip strength 3.8–25.7 15.62 4.67

Walking speed 0.24–1.61 0.78 0.27

Abbreviation description ADL Activities of Daily Living Scale, IADL Instrumental 
Activities of Daily Living Scale, BMI Body Mass Index, PSQI Pittsburgh Sleep 
Quality Inventory, SMM Skeletal muscle mass, SMI Skeletal muscle index
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Table 2  Relationship between basic attributes, physiological status, daily activity function, and sleep quality for outpatient dynapenic 
older people (n = 192)

Variable Sleep Quality χ
2 p value

Good Bad

N % N %

Gender 11.340*** .0008

  Male 28 50 34 25

  Female 28 50 102 75

Age 0.071 .9651

  65–74 years old 25 44.64 60 44.12

  75–84 years old 22 39.29 52 38.24

  Over 85 years old 9 16.07 24 17.65

Education 9.185 .0566

  Illiterate 11 19.64 16 11.76

  Elementary school 13 23.21 56 41.18

  Junior high school 6 10.71 19 13.97

  Senior high school 10 17.86 24 17.65

  College and over 16 28.57 21 15.44

Occupational status 13.378* .018

  Military 3 5.36 3 2.21

  Public Sector 4 7.14 7 5.15

  Education 1 1.79 5 3.68

  Industry 21 37.5 29 21.32

  Business 14 25 36 26.47

  Freelance 2 2.57 28 20.59

  Other 11 19.64 28 20.59

Marital status

  Marriage 42 75 83 61.03

  Unmarried 0 0 1 0.74

  Divorced 3 5.36 10 7.35

  Widowed 11 19.64 42 30.88

With children 0.220 1.000

  Yes 2 3.57 7 5.15

  No 54 96.43 129 94.85

Residence 6.265* .0191

  Living with family 54 96.43 113 63.09

  Living alone 2 3.57 22 16.18

  Nursing home/Care home 0 0 1 0.74

Social assistance 0.147 1.000

  No 52 92.86 124 91.18

  Yes 4 7.14 12 8.82

Medication intake 7.250* .0071

 ≤ 3 types 32 57.14 49 36.03

 ≥ 7 types 24 42.86 87 63.97

Smoking history 6.695** .0097

  No 46 82.14 8 5.88

  Yes 10 17.86 128 94.12

Drinking alcohol 1.498 .3034

  No 51 91.07 130 95.59

  Yes 5 8.93 6 4.41
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The study finds that female dynapenic older outpa-
tients have worse sleep quality than males, consistent with 
findings in Shandong, China, and Japan [39, 40]. Those 
engaged in commerce also reported poorer sleep, align-
ing with research linking less physically demanding occu-
pations to worse sleep [41–43]. Interestingly, dynapenic 
older adults living with family had poorer sleep outcomes, 
contrasting with studies from Seoul [44]. However, Hu 
et al. [45] suggest that household size may influence sleep 
quality differently across cultures. Medication use, par-
ticularly 4–6 types, was associated with poor sleep, similar 
to findings in Korea, Ireland, and Malaysia, where polyp-
harmacy correlated with reduced sleep quality [46–49].

In addition, this study revealed that older adults with 
dynapenia are more likely to have a history of smoking and 

experience poor sleep quality. This is consistent with find-
ings by Purani et al. [50], who reported that smokers experi-
ence poorer sleep quality due to nicotine’s impact. Kocevska 
et al. [51] noted shorter sleep duration and lower sleep effi-
ciency among smokers in multiple countries. These findings 
highlight the significant association between smoking and 
poor sleep quality. To explore the underlying mechanisms, 
recent research [50, 51] suggested that chronic smoking 
leads to oxidative stress and inflammation, impacting mus-
cle health and disrupting sleep regulation through circadian 
rhythm and neurotransmitter alterations. This exacerbates 
age-related dynapenia, further impairing sleep quality.

A notable finding was the relationship between higher 
IADL dependency (5–6 items) and poorer sleep quality, 
suggesting that greater functional impairments are linked 

Abbreviation description ADL Activities of Daily Living Scale, IADL Instrumental Activities of Daily Living Scale, BMI Body Mass Index
* p < .05
** p < .01
*** p < .001

Table 2  (continued)

Variable Sleep Quality χ
2 p value

Good Bad

N % N %

Chronic diseases 0.293 .7333

  No 4 7.14 7 5.15

  Yes 52 92.86 129 94.85

Hypertension 0.866 .3522

  No 17 30.36 32 23.88

  Yes 39 69.64 102 76.12

Diabetes mellitus 0.031 .8602

  No 26 47.27 61 45.86

  Yes 29 52.73 72 54.14

Cancer 0.363 .7604

  No 51 94.44 125 91.91

  Yes 3 5.56 11 8.09

  BMI 2.359 .5014

 < 18.5 4 7.14 9 6.62

  18.5–24 19 33.93 56 41.18

  24–27 14 25 39 28.68

 > 27 19 33.93 32 23.53

Daily Activity Function
ADL 5.077 .1830

  100 scores 51 91.07 106 77.94

  91–99 scores 1 1.79 4 2.94

  61–90 scores 4 7.14 22 16.18

  30–60 scores 0 0 4 2.94

IADL 12.556** .0068

  Normal 0 0 6 4.41

  1–4 items disable 9 16.07 26 19.12

  5–6 items disable 24 42.86 79 58.09

  7–8 items disable 23 41.07 25 18.38
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to sleep disturbances. This aligns with studies showing 
that limitations in daily living activities are key risk fac-
tors for sleep issues in older populations [52–57]. The 
underlying mechanisms suggested that the cumulative 
effects of physical impairments, lifestyle habits, and living 
conditions may exacerbate sleep disturbances in dynap-
enic older individuals. These results underscore the mul-
tifactorial nature of sleep quality, emphasizing the need 
for holistic care approaches that consider physical health, 
functional status, and social participation [52, 53].

Additionally, BMI was significantly correlated with 
sleep quality, including overall sleep quality, sleep 
latency, and daytime dysfunction. Higher BMI is linked 
to obstructive sleep apnea, where excess body fat can 
obstruct airways, causing frequent arousals and poor 

sleep quality [58, 59]. Hemoglobin levels, crucial for oxy-
gen transport, were associated with sleep latency and the 
use of sleep medications, likely due to hypoxia-induced 
sleep difficulties [60]. Total cholesterol and triglycer-
ides, markers of metabolic health, were linked to poorer 
sleep quality, with high levels potentially causing car-
diovascular discomfort and systemic inflammation that 
disrupts sleep [61, 62]. White blood cell counts, indica-
tive of inflammation, correlated with sleep disturbances, 
as immune activation can disrupt the sleep–wake cycle 
through cytokine release [63]. Lastly, lower hematocrit 
levels, reflecting reduced oxygen-carrying capacity, were 
associated with impaired sleep efficiency, highlighting 
the role of adequate oxygenation in maintaining sleep 
quality [64].

Table 3  Analysis of differences in basic attributes, physiological status, community participation, daily activity function, and sleep 
quality of outpatient dynapenic older people (n = 192)

Abbreviation description ADL Activities of Daily Living Scale, IADL Instrumental Activities of Daily Living Scale, BMI Body Mass Index, SMM Skeletal muscle mass, SMI 
Skeletal muscle index
* p < .05
** p < .01
*** p < .001

Variable Sleep Quality t value p value

Good Bad

mean ± SD mean ± SD

Age 76.59 ± 7.59 76.67 ± 7.72 -0.07 .948

Physiological state
  BMI 25.45 ± 4.94 24.31 ± 3.85 1.54 .128

  Hemoglobin (Hb) 11.79 ± 1.68 13.61 ± 13.92 -1.25 .215

  Total cholesterol (Tch) 165.28 ± 45.52 173.99 ± 44.07 -1.04 .301

  C-reactive protein(CRP) 0.42 ± 0.83 3.43 ± 28.62 -1.09 .280

  Triglycerides (TG) 131.39 ± 68.76 117.87 ± 59.14 1.27 .206

  Blood urea nitrogen (BUN) 27.79 ± 19.94 28.53 ± 24.97 -0.14 .887

  Total protein (TP) 12.14 ± 18.04 6.53 ± 0.82 1.20 .248

  Creatinine (Cre) 2.21 ± 2.79 2.53 ± 5.94 -0.47 .636

  White blood cells 8.45 ± 6.71 7.79 ± 3.18 0.56 .579

  Hematocrit percentage (HP) 33.92 ± 6.11 35.58 ± 5.42 -1.42 .159

  Glomerular filtration rate (GFR) 63.82 ± 33.37 64.62 ± 32.62 -0.15 .884

  ADL 98.84 ± 4.04 96.25 ± 9.02 2.74** .007

  IADL 6 ± 1.74 4.96 ± 1.85 3.60*** .000

  Community participation 32.14 ± 16.30 29.47 ± 16.71 1.01 .312

  Attendance 9.55 ± 4.97 8.49 ± 5.11 1.33 .186

  Involvement 8.79 ± 5.06 8.04 ± 5.29 0.93 .365

  Control 7.32 ± 4.09 7.01 ± 4.06 0.48 .635

  Involvement 6.48 ± 3.71 5.93 ± 3.73 0.93 .355

  SMM 21.75 ± 4.5 19.78 ± 4.1 2.94** .004

  SMI 8.84 ± 1.27 8.34 ± 1.15 2.65** .009

  Grip strength 17.46 ± 4.64 14.86 ± 4.48 3.61*** .000

  Walking speed 0.85 ± 0.3 0.76 ± 0.25 2.09* .038
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This research identifies 4–6 medications, IADL scores, 
and grip strength as key predictors of sleep quality in 
dynapenic older patients. Shin et  al. [65] highlight polyp-
harmacy’s impact on sleep, while Deardorff et al. [66] and 
Spira et al. [67] link poorer IADL scores to less restorative 
sleep. Studies by Rahe et al. [68], Liu et al. [69], and Han 
et al. [70] emphasize grip strength as a crucial factor, sug-
gesting muscle strength and physical activity directly influ-
ence sleep outcomes. The observed relationships likely 
involve several mechanisms. Polypharmacy can disrupt 
sleep through side effects that affect sleep architecture, as 
noted by Shin et al. [65]. Meanwhile, grip strength, an indi-
cator of muscle mass and functional capacity, may influ-
ence sleep by affecting physical activity levels and energy 
expenditure, as discussed by Liu et al. [69] and Han et al. 
[70]. Poor IADL scores, indicating greater dependency and 
reduced activity, can lead to both physical and psychologi-
cal conditions that worsen sleep quality, as noted by Spira 
et  al. [67]. These interconnected factors underscore the 

importance of holistic interventions targeting physical 
health, functional status, and medication management to 
improve sleep quality in dynapenic older adults.

This research highlighted that in dynapenic older 
patients, the use of 4–6 medications, IADL scores, and 
grip strength are significant predictors of sleep quality. 
The study aligns with Shin et  al. [65], who found a cor-
relation between the number of medications and IADL 
scores, including sleep, with medication variety being 
a key factor. Deardorff et  al. [66] also identified a link 
between IADL and sleep quality in community-dwelling 
older adults, emphasizing the role of functional status 
in sleep outcomes. Similarly, Spira et  al. [67] observed 
that poorer IADL functions are associated with longer 
sleep duration, indicating a predictive relationship 
between daily activity and sleep quality. The underlying 
mechanisms may involve polypharmacy disrupting sleep 
through side effects, which can alter sleep architecture 
and circadian rhythms. Poor IADL scores reflect reduced 

Table 4  Relationship of subscale for sleep quality with physiological status, daily activity function, and community participation 
(n = 192)

Abbreviation description: ADL Activities of Daily Living Scale, IADL Instrumental Activities of Daily Living Scale

p* < .05

Category Overall Score Subjective 
Sleep 
Quality

Sleep Latency Sleep Duration Habitual 
Sleep 
Efficiency

Sleep 
Disturbances

Use of Sleep 
Medications

Daytime 
Dysfunction

r r r r r r r r

Physiological Status
  BMI -0.0828 0.0119 -0.0150 -0.0855 -0.0394 0.0218 -0.0844 -0.0856

  Hemoglobin (Hb) 0.0710 0.1113 -0.0451 0.0712 0.1268 -0.0324 0.0910 -0.0948

  Total cholesterol 
(Tch)

-0.0055 0.0688 0.0125 -0.0207 -0.0527 0.1044 -0.0352 0.0049

  C-reactive 
protein(CRP)

0.1553 0.0845 0.1261 0.0406 0.1131 0.1380 0.1088 0.0379

  Triglycerides (TG) -0.0291 -0.0328 0.0049 -0.0414 0.0703 -0.1378 -0.0083 -0.0789

  Blood urea nitro-
gen (BUN)

0.0354 0.1640 -0.0471 0.0208 -0.0126 -0.0922 -0.0626 0.2406*

  Total protein (TP) -0.1409 -0.1011 -0.0697 -0.0645 -0.0460 -0.0063 -0.1584 -0.0929

  Creatinine (Cre) 0.0658 0.0731 0.0912 -0.0273 0.0734 -0.1207 0.0346 0.0708

  White blood cells -0.0460 0.0442 0.0279 -0.0302 -0.0756 -0.0988 0.0456 -0.1615

  Hematocrit per-
centage (HP)

0.0101 0.0761 0.0363 0.1469 0.0152 -0.0142 -0.0794 -0.0992

  Glomerular filtra-
tion rate (GFR)

-0.0495 -0.0439 -0.0420 0.1255 -0.0147 0.1242 -0.1221 -0.1294

Daily Activity Function
  ADL -0.1805 -0.0960 -0.0970 0.0882 -0.0270 -0.1403 -0.1562* -0.3711*

  IADL -0.2640* -0.1630* -0.1470* -0.0835 -0.1607* -0.1363 -0.1878* -0.1897*

Community partici-
pation

-0.1098 -0.1134 -0.0562 0.0291 -0.0341 0.0252 -0.1167 -0.1623*

  Attendance -0.1192 -0.085 -0.0422 0.0059 -0.0865 0.0376 -0.1106 -0.1432*

  Involvement -0.1202 -0.1523* -0.0748 0.0109 -0.0548 0.0028 -0.0895 -0.1409

  Control -0.0678 -0.0786 -0.0556 0.0634 0.0422 0.0538 -0.1316 -0.1385

  Involvement -0.0844 -0.0911 -0.0275 0.0533 -0.0029 -0.0013 -0.1003 -0.1796*
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physical activity and greater dependency, potentially 
leading to decreased energy expenditure and fragmented 
sleep. Grip strength, a marker of overall muscle health, 
directly impacts physical activity levels, influencing sleep 
quality. Studies by Rahe et al. [68] and Liu et al. [69] link 
poor sleep with obesity, grip strength, and walking speed, 
while Han et al. [70] confirms grip strength as a crucial 
predictor of sleep quality. These findings emphasize the 
complex interplay between physical health, functional 
status, and sleep in dynapenic older adults.

Conclusion
This study demonstrates that dynapenic older indi-
viduals commonly experience poor sleep qual-
ity, showing more pronounced issues in physical 
activity, cognitive status, and mood compared to their 

non-dynapenic counterparts. Notably, the study indicates 
that IADL and grip strength are predictive of poor sleep 
quality. Given these findings, healthcare workers should 
assess the key risk factors affecting the sleep quality of 
dynapenic older patients to aid in improving their sleep 
quality.

Limitations
The research employed purposive sampling, limit-
ing the generalizability of the findings. Additionally, 
as a cross-sectional study, it cannot fully ascertain the 
causal relationships between the physiological status, 
community participation, and daily function of dynap-
enic older individuals and their sleep quality. Future 
longitudinal research is recommended to continuously 
track the risk factors influencing sleep quality in institu-
tionalized dynapenic older individuals to enhance their 

Table 5  Predictive factors for basic attributes, physiological status, community participation, daily activity function to sleep quality of 
outpatient dynapenic older people (N = 192)

Abbreviation description ADL Activities of Daily Living Scale, IADL Instrumental Activities of Daily Living Scale, SMM Skeletal muscle mass, SMI Skeletal muscle index
* p < .05

Variable β SE OR (95%CI) Wald χ2 p value

Intercept 12.096 101.9 0.014 0.906

Gender

  Male Reference

  Female 0.009 0.404 1.019 (0.201–4.966)  < 0.001 0.981

Occupational status

  Military -0.497 0.868 0.826 (0.102–6.666) 0.328 0.567

  Public Sector -0.174 0.663 1.141 (0.223–5.840) 0.069 0.793

  Education -0.044 1.050 1.300 (0.112–15.118) 0.002 0.967

  Industry -0.556 0.417 0.779 (0.273–2.222) 1.775 0.183

  Business -0.004 0.413 1.353 (0.466–3.923)  < 0.001 0.992

  Freelance 1.582 0.719 6.608 (1.124–3.744) 4.847 0.028*

  Other Reference

Residence

  Living with family Reference

  Living alone -2.244 101.8 3.754 (0.739–19.071)  < 0.001 0.982

  Nursing home/Care home 5.810 203.7 - -  < 0.001 0.977

Medication intake

 ≤ 3 types Reference

 ≥ 7 types 0.683 0.216 3.916 (1.682–9.114) 10.027 0.002*

Smoking history

  No Reference

  Yes -0.342 0.355 0.505 (0.125–2.033) 0.925 0.336

ADL -0.029 0.044 0.971 (0.892–1.058) 0.439 0.507

IADL -0.132 0.208 0.877 (0.583–1.318) 0.399 0.528

SMM 0.063 0.098 1.065 (0.846–1.342) 0.287 0.592

SMI -0.473 0.352 0.623 (0.313–1.242) 1.808 0.179

Grip strength -0.115 0.057 0.891 (0.797–0.996) 4.124 0.042*

Walking speed 0.173 0.776 1.188 (0.260–5.437) 0.050 0.824
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sleep outcomes. Finally, this study focuses on the con-
cept of ’dynapenia’ rather than the emerging terminol-
ogy of ’probable sarcopenia’ due to the absence of clear 
diagnostic criteria for dynapenia in the Asian Working 
Group for Sarcopenia (AWGS) guidelines, which pre-
dominantly emphasize sarcopenia encompassing both 
muscle mass and function. While ’probable sarcopenia’ 
may capture certain aspects of muscle health, our deci-
sion to adopt the definition of dynapenia—character-
ized by normal muscle mass with a decline in muscle 
strength and/or function—was driven by the necessity 
to address functional impairments specifically in our 
target population of older adults. The lack of consensus 
on diagnostic criteria for dynapenia also highlights the 
need for further research in this area.
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