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Abstract

Background & Objectives: The clinical significance of interaction between muscle strength and mass in
sarcopenia is not clear. This cross-sectional study aimed to evaluate the characteristics between people
with dynapenia, pre-sarcopenia and sarcopenia. Methods: Three hundred individuals aged =55 years
were recruited from rural communities in Yunlin, Taiwan. Grip/leg strength and the skeletal muscle
index were used for grouping. Socioeconomic status, chronic disease, the Short Portable Mental State
Questionnaire (SPMSQ), the Brief Symptom Rating Scale (BSRS-5), the Chinese Happiness Inventory
(CHI), the World Health Organization Quality of Life Brief Version (WHOQOL-BREF) questionnaire
and the Mini-Nutritional Assessment Short Form (MNA-SF) were investigated by analysis of variance
and multinomial logistic regression. Results: The pre-sarcopenia and sarcopenia groups had lower body
mass index. The score on the SPMSQ was highest in the sarcopenia group. There were no significant
differences in the BSRS-5 or the CHI. In the WHOQOL-BREF, the dynapenia group had lower overall
and physiological scores and the sarcopenia group had lower physiological and environmental scores.
The sarcopenia group had a lower score on the MNA-SF. In the regression model, key factors for the
dynapenia group included age, the SPMSQ score, and the physiological score on the WHOQOL-BREF.
For the pre-sarcopenia group, the key factors were age, gender, and BMI. Most of these factors were
associated with sarcopenia, with the additional factor of gastrointestinal problems.

Conclusions: Our study revealed that physiological factors were more prominent in pre-sarcopenia
and that cognitive function had more impact in dynapenia.

Keywords: Sarcopenia; dynapenia; pre-sarcopenia; cognition; quality of life.

INTRODUCTION with increased adverse outcomes, including falls,
functional decline, frailty and mortality." Since
2018, Taiwan has had a population in which
more than 14% are aged 65 years or older. The
prevalence of sarcopenia was respectively 18.6%

Sarcopenia is a progressive skeletal muscle
disorder involving the accelerated loss of muscle
mass and function. It occurs commonly as an age-
related process in older people and is associated
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and 23.6% in women and men aged 65 or older?,
which may contribute to the considerable burden
in healthcare.

The diagnosis of sarcopenia includes reduction
of both physical performance and skeletal
muscle mass.* The Asian Working Group for
Sarcopenia (AWGS-2019) uses the terminology
“possible sarcopenia” in cases who have deficient
in strength yet not receive fully examination
including skeletal muscle mass measurement.
Consequently, possible sarcopenia in AWGS-
2019 should include those had poor strength
with and without abnormality in muscle mass
and it implies a sequence from screening to
diagnosis.* However, the physical strength and
skeletal muscle mass were not highly associated.’
In addition to muscle mass loss, the decrease of
strength (i.e. dynapenia) may also result from
disease of the neural system® or osteoarthropathy.’
The European Working Group of Sarcopenia in
Older People (EWGSOP1) defines a pre-state of
sarcopenia, termed ‘pre-sarcopenia’, where the
sole characteristic present is low muscle mass.’
Although not used as a common diagnosis,
pre-sarcopenia did increase all-cause mortality
and should also be considered in aging health.?
Taken together, the presence of physical weakness
and loss of muscle mass forms a four-quadrant
system: control, dynapenia, pre-sarcopenia and
sarcopenia statuses.

There have been few studies comparing
clinical significance in the four different health
statuses. In a study evaluating differences of
photoplethysmography parameters in the four
groups, participants with pre-sarcopenia and
sarcopenia were more likely to be female and
those with dynapenia had a higher frequency of
osteoporosis.” One study investigated walking gait
between the groups.'” Another study showed that
cognitive impairment was more prevalent in the
dynapenia and sarcopenia groups, whereas social
and behavioural items were associated with pre-
sarcopenia status.!" There is a need for a more
comprehensive study that encompasses physical,
psychological, and socioeconomic factors to
thoroughly examine the clinical significance of
these conditions.

In this study, we evaluated the characteristics
between the four groups: people with dynapenia,
pre-sarcopenia or sarcopenia, and people
without any of these conditions (control). The
parameters investigated included socioeconomic,
disease, psychological and nutritional status.
By elucidating the risk factors, we aimed to
categorize different health condition before the
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definite sarcopenia and to investigate their possible
associative factors, so that to provide possible
preventive strategies.

METHODS

Participants

This cross-sectional study was performed in
Yunlin, Taiwan, from September 2021 to July
2022. We estimated that a minimum of 60
participants per group would be necessary,
considering an expected sarcopenia prevalence of
approximately 20% > Therefore, it was determined
that recruiting three hundred participants for
the study would be appropriate for the analysis.
We recruited people aged = 55 years from two
sources: individuals attending community daycare
services (n = 273); and individuals not attending
daycare services but referred by county officers
or social workers (n = 27). People with impaired
consciousness, marked cognitive impairment
(clinical dementia rating = 3) or significant deficits
in activities of daily living (Barthel Index < 20)
were excluded. The participants were offered
both written and verbal explanations of the study
before we obtained their formal consent. They
were also made aware of the confidentiality of
their information.

Measures of demography and physiological
condition

Demographic data on age, gender, body mass
index (BMI), education years, socioeconomic
status and underlying chronic diseases were
collected and the physical status (including grip
strength, walking speed and time-up-and-go
test) was measured using Babybot grip strength
dynamometer and measuring exercise equipment
(Netown Co., Taiwan). The grip strength was
measured by the spring-type dynamometer in
standing and full elbow extension as suggested
by AWGS-2019%, and only dominant hand was
measured. The skeletal muscle index (SMI) was
measured using an ACCUNIQ 380 bioimpedance
analyser (SELVAS Healthcare, South Korea).
The participants were asked to remove metal
accessories to avoid their influence on electrical
impedance. Cut-off values of the parameters
for sarcopenia were in accordance with the
2019 consensus of the AWGS-2019.* Low grip
strength is defined as handgrip strength < 28 kg
for men and < 18 kg for women; and abnormality
in the five-time chair stand test is defined as =
12 seconds. The timed-up-and-go test (TUG)



was used instead of a 6-metre walking speed
due to the adaptability of the equipment, with a
duration of > 13.9 seconds considered abnormal ."?
Abnormalities of height-adjusted muscle mass
were also in accordance with the AWGS-2019
(< 7.0 kg/m? in men and < 5.7 kg/m? in women).

Measures of psychological condition

Psychological status was measured with the Short
Portable Mental State Questionnaire (SPMSQ),
the Brief Symptom Rating Scale (BSRS-5), the
Chinese Happiness Inventory (CHI) and the World
Health Organization Quality of Life Brief Version
(WHOQOL-BREF) questionnaire. The SPMSQ
is a commonly used test of cognitive function,
with 10 questions that measure dimensions such
as orientation, memory and digit calculation."”
All items are dichotomous and an incorrect
answer to three or more questions indicates that
the respondent has impaired cognitive function.
The BSRS-5 has five main dimensions (sleep
disturbance, anxiety, irritability, depression and
inferiority) and suicidal ideation was explored
as an additional question.'* This scale exhibits
satisfactory psychometric properties (Cronbach’s
alpha =0.77-0.90 for community samples) and is
therefore widely employed for assessing mental
health in Taiwan.'> Evaluation is based on the
experience of the previous week and adopts a
five-point Likert scale (0—4), with a higher score
indicating higher severity. The 10-item version
of the CHI, developed by Lu et al. for assessing
the degree of happiness, has robust validity
and reliability data in the context of Taiwan.'s
The CHI has six subscales: optimism, positive
affect, physical fitness, satisfaction with self,
achievement at work and peace of mind. The
scores are based on subjective feelings in the
last three months using a four-point Likert scale
(0-3). Only the total score was analysed in the
present study. Psychological satisfaction was
evaluated by measuring quality of life (QOL)
with the WHOQOL-BREF questionnaire, a
shortened version of the WHO Quality of Life-
100 questionnaire that evaluates multiple facets
of QOL. There are 26 items on the international
version of the WHOQOL-BREF; however, the
Taiwanese version, based on research by Yao
et al.'’, comprises 28 items divided into two
sections: overall QOL questions; and questions
relating to four specific domains of QOL (physical,
psychological, social and environmental).
Responses are made on a five-point Likert
scale. A psychometric study conducted in
Taiwan demonstrated that the WHOQOL-BREF

exhibits strong internal consistency (Cronbach’s
alpha = 91).7

Measures of nutrition condition

Nutritional status was evaluated by the Mini
Nutritional Assessment Short Form (MNA-SF),
which has six questions and a total score ranging
from 0 to 14."® Scores of < 11 suggest a risk of
nutritional insufficiency and scores of <7 suggest
poor nutritional status. The MNA-SF has been
shown to have similar effectiveness to the full
version."”

Grouping of participants

The grouping of subjects was based on physical
statuses and the cut-off values were based on the
criteria of AWGS-2019. The dynapenia group
included participants with any abnormality in
physical capability (grip strength, five-time chair
stand test or TUG) and with normal SMI results.
The pre-sarcopenia group included those with
normal physical capability but with abnormal SMI.
The control group had normal physical capability
and SMI whereas in the sarcopenia group these
factors were abnormal.

Statistical analyses

We supplemented the demographic data with
a descriptive analysis. Continuous variables
were expressed with means and their standard
deviations; and categorical variables were
expressed with numbers and percentages. We
compared demographic, physical, psychological
and nutritional data between the four pre-defined
groups (control, dynapenia, pre-sarcopenia and
sarcopenia) using one-way analysis of variance
(ANOVA). Scheffé’s method was used for post-
hoc analyses on the parameters that showed a
significant difference within the four groups.
To establish a model, we used multinomial
logistic regression analysis with a stepwise
method, treating the demographic data, BMI,
overall and individual scores of the WHOQOL-
BREF and scores of the SPMSQ, BSRS-5, CHI
and MNA-SF as independent variables. Physical
performance (grip strength, five-time chair stand
test or TUG) and SMI were excluded from the
model because they were used in the categorizing
groups. In addition, the SARC-F score and shin
circumference were excluded because they were
also screening tools for sarcopenia in the AWGS-
2019. Categorical items were set as dichotomous
dummy variables. The model used the control
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group as a reference to calculate the odds ratio
of the other three groups. The above analyses
were two-sided, with an alpha value of 0.05.
The analyses were conducted using IBM SPSS
Statistics (Version 25; IBM Corp., Armonk, NY).

RESULTS

Demographics

Demographic data for 300 older people (75 with
sarcopenia, 27 with pre-sarcopenia, 104 with
dynapenia and 94 controls) were collected in
this study (Table 1). The mean age was higher
in the sarcopenia group (78.33) than in the pre-
sarcopenia group (75.3) or the dynapenia group
(75.12) and the control group was the youngest
(71.11; p<0.001) (Figure 1a). Fewer participants
with sarcopenia (11.3%) or dynapenia (23.7%)
received higher education than those in the pre-
sarcopenia (40.9%) and control groups (43.2%;
p<0.001) (Figure 1b). More people in the control
(61.4%) and dynapenia groups (63.6%) still had a
spouse than in the pre-sarcopenia group (38.5%,
p=0.043; Figure 1c). Meanwhile, the control
group had the highest number with adequate
living expenses (14.9%) than the other groups
(p=0.029; Figure 1d). There were no significant
differences in number of children, single living,
employment, smoking/alcohol-drinking habits or
clinical diseases between groups.

Physical, psychological and nutritional status

Comparisons of physical, psychological and
nutritional status are shown in Table 2. With regard
to physical status, the prerequisite conditions for
categorizing sarcopenia groups contributed to the
differences in grip strength, five-time chair stand
test, TUG and SMI. In addition, the pre-sarcopenia
and sarcopenia groups had lower BMI (21.96 and
22.05 vs. 25.73 and 26.0 kg/m?, p<0.001) and
shin circumferences (31.53 and 30.52 vs. 34.87
and 34.51 cm, p<0.001) than the other groups
(Figure le). On the other hand, the dynapenia
and sarcopenia groups had higher SARC-F scores
than the other groups (1.4 and 1.6 vs. 0.47 and
0.30, p<0.001).

In the psychological domain, the mean
SPMSQ score was lowest in the control group
(0.95), followed by the pre-sarcopenia (1.48),
dynapenia (1.89) and sarcopenia groups (2.97;
p<0.001) (Figure 1f), suggesting differences in
cognitive dysfunction. There were no significant
differences in the BSRS-5 (psychopathology)
or CHI (happiness) score between groups. The
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overall WHOQOL-BREF score was higher in
the control group (14.45) than in the dynapenia
group (13.02, p=0.004, Figure 1h). The score in
the physical domain was higher in the control
and pre-sarcopenia groups (14.93 and 15.53 vs.
13.72 and 13.94, p<0.001, Figure 1i). There was
a difference in the scores for the psychological
domain, although post-hoc analyses showed
no significant difference (Figure 1j). In the
environmental domain, the control group had a
significantly higher score than in the sarcopenia
group (16.37 vs. 15.15, p=0.006, Figure 1k).

In the nutrition domain, participants in the
control and dynapenia groups had higher scores
than those in the sarcopenia groups (13.37 and
13.11 vs. 12.32, p<0.001, Figure 1g).

Multinomial logistic regression model

In the model, six factors that were able to
differentiate the sarcopenia condition remained
significant: age, gender, gastrointestinal problems,
BMI, the SPMSQ score and the physiological
domain score of the WHOQOL-BREF (Table 3).
Age was predictive for all the three other
groups, with the odds ratio increasing from
dynapenia (OR=1.055, p=0.02) to pre-sarcopenia
(OR=1.086, p=0.038) to sarcopenia (OR=1.114,
p=0.001). Additional risk factors of dynapenia
included a lower score on the SPMSQ (OR=0.704,
p=0.002) and the physiological score of the
WHOQOL-BREF (OR=0.801, p=0.002).
Additional risk factors of pre-sarcopenia included
being male (OR=4.808, p=0.008) and a lower
BMI (OR=0.549, p<0.001). Additional risk
factors of sarcopenia not only overlapped with
those in the pre-sarcopenia group, including
being male (OR=5.882, p<0.001) and a lower
BMI (OR=0.538, p<0.001), but also partially
overlapped with those in the dynapenia group,
including a lower SPMSQ score (OR=0.532,
p<0.001). Furthermore, having gastrointestinal
problems added extra risk for the sarcopenia
group (OR=2.564, p=0.04).

DISCUSSION

In this study, we evaluated the characteristics of
four groups of older people: those with dynapenia,
pre-sarcopenia or sarcopenia, and people without
any of these conditions. In this community sample,
the number of participants with dynapenia was
more than the numbers with pre-sarcopenia and
sarcopenia. Although the lower number in pre-
sarcopenia group may increase variability, we
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Figure 1. Post-hoc analyses of significant characteristics between sarcopenic status
(a-d) analyses of demographic characteristics; (e-k) analyses of physiological, psychological, and

nutritional characteristics.

*p<0.05; **p<0.01; ***p<0.001; BMI, body mass index; MNA, Mini Nutritional Assessment; SPMSQ,
Short Portable Mental State Questionnaire; WHOQOL-BREF, World Health Organization Quality of

Life-BREF Questionnaire

did not observe this trend as shown in Table 2.
This finding may imply the high homogeneity in
that group. Multiple factors showed significant
differences between these groups, including age,
education, marital status, living expense, BMI,
cognitive function (SPMSQ), QOL and nutritional
status (MNA-SF). In the multinominal regression
model, age, gender, gastrointestinal problems,
BMI, the SPMSQ score and the physiological
score of the WHOQOL-BREF preserved their
significance to explain the differences between
those groups. Among these factors, age was
common to all three disease groups. Factors shared
in the pre-sarcopenia and sarcopenia groups were
related to physiological background (gender, BMI
and a trend for gastrointestinal problems). On
the other hand, cognitive dysfunction (SPMSQ)
was a common risk factor in the dynapenia and
sarcopenia groups. These findings provided
a possible model as a double-hit mechanism
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combining physiological and cognitive factors to
explain the formation of sarcopenia according to
the current diagnostic criteria.

Age is known to be the predominant risk
factor for sarcopenia.?” An epidemiological study
reported that the prevalence of relative skeletal
muscle mass abnormalities increased as patients
aged, with prevalences by age group of 2%, 4%,
16%, and 34% for those in their 50s, 60s, 70s and
aged > 79 years.”!

Male gender had a higher odds ratio for pre-
sarcopenia and sarcopenia in our study. In the
community cohort in Taiwan, the occurrence of
sarcopenia and low muscle mass was higher in
males, whereas physical performance showed the
opposite gender difference trend.!' Another study
also demonstrated that pre-sarcopenia was lower
in females in a Kosovan population.??

Lower BMI was also a common risk factor
in the pre-sarcopenia and sarcopenia groups. A
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longitudinal study found that BMI, bone mineral
density and osteoporosis deteriorated significantly
more in the healthy population who became
pre-sarcopenic after 5 years.”®* Nutritional status
using the MNA-SF showed differences between
the four groups in our study but was dropped in
the multinominal regression model. Meanwhile,
the gastrointestinal problem was higher in the
sarcopenia group. Although the odds ratio did
not show significance in the pre-sarcopenia
group, this may be because of the lower number
having a higher confidence interval in this group.
A previous study showed that nutritional risk
was higher in those with sarcopenia but not in
those with dynapenia.?* A high prevalence of
pre-sarcopenia was also seen in patients who had
chronic liver disease®, hepatocellular carcinoma?®
or received gastrectomy.?’ In patients with
inflammatory bowel disease, the prevalences of
pre-sarcopenia and sarcopenia were 44.6% and
50.8%, respectively, suggesting an important role
for nutrient absorptive function in the development
of pre-sarcopenia and sarcopenia.”®

Cognitive function impairment was shown
in the dynapenia and sarcopenia groups. Low
cognition was nearly fourfold more likely in
association with dynapenia®® and hip abductor
weakness as a surrogate marker for lower limb
strength.*® A lower Mini-Mental State Examination
(MMSE) score predicted a higher likelihood of
physical weakness but not of muscle mass.!" In
a study investigating muscle mass and function
in patients with Alzheimer’s disease, both the
handgrip and leg strength decreased gradually
in association with dementia stage, but muscle
mass only decreased significantly to a moderate
stage.?! On the other hand, pre-sarcopenia did
not increase the risk of dementia.’* Although
the odds ratio of pre-sarcopenia for cognitive
dysfunction increased in the study of community-
dwelling Korean women, the abnormal SMI
was similar between the non-sarcopenia and
pre-sarcopenia groups to that in the sarcopenia

A
| BMI |

I

Pre-sarcopenia

Sarcopenia |

‘ Dynapenia

T

| sPMsQ, WHOQOL |

group.* Consequently, cognitive dysfunction
should have a more important role in dynapenia
than in pre-sarcopenia.

Although the psychopathological domain,
including depression (BSRS-5) and happiness
(CHI), did not show significant differences
between groups, their presentations in dynapenia
and sarcopenia were more alike in comparison
with the other two groups. Older people who
had higher stress, depressed mood and suicidal
ideation showed decreased handgrip strength
after adjusting the BMI.** In the same study,
participants with a lower household income and
education level also showed higher severity of
depressed mood™, suggesting that psychological
and socioeconomic status were mutually affected
and made a contribution in dynapenia.

Our study also demonstrated differences
in multiple subdomains of QOL between the
sarcopenia groups; the physiological domain
was also significant in the model but only in the
dynapenia group. QOL can be considered as a
parameter of satisfaction with health and also
interpretated as a psychological characteristic.
Various studies suggested decreased QOL in
patients with sarcopenia, especially in the physical
function domain®*>*, but there were no further
analyses for the dynapenia or pre-sarcopenia
groups, except for a cohort in the UK where
decreased handgrip strength was correlated with
physical health and the general health domain of
QOL using the SF-36 questionnaire.’’

It is intuitive that sarcopenia is preceded
by either physical performance deterioration
(dynapenia) or muscle mass degeneration (pre-
sarcopenia), and we found that the association
factors in sarcopenia also occurred in either
dynapenia (SPMSQ, WHOQOL) or pre-sarcopenia
(BMI, and marginal significant in gastrointestinal
problems). In regards of the possibility of two
direction of causality, we may have two possible
schemas (Figure 2). By comparison, the scheme
A contains less assumption than scheme B, and is

B.

‘ BMI ‘ ‘ BMI

?

Pre-sarcopenia

Sarcopenia
‘ Dynapenia
y
| sPMsQ, wHOQOL | | sPMsQ, WHOQOL |

Figure 2. Two possible schemas of risk factors and sarcopenia
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more possible according to the rule of novacula
Occami.

The study faced limitations in establishing
causality due to its cross-sectional design.
Moreover, the participant pool predominantly
consisted of individuals from specific community
areas, which limits the generalizability of the
findings to older adults with poorer health
statuses. Further validation can be performed in
places with disabled older people, such as nursing
institute. The use of TUG test as measurement of
muscle performance due to the space limitation is
different from the original definition by AWGS-
2019, but both of them are parameters of muscle
performance. Despite these constraints, the study
did offer potential hypotheses for the development
of sarcopenia.

In conclusion, our study revealed possible
risk factors of dynapenia, pre-sarcopenia and
sarcopenia. The physiological factors were more
prominent in patients with pre-sarcopenia, whereas
psychological or cognitive function had more
impact in dynapenia. Patients with sarcopenia
may have impairments in both physiological and
psychological function.

ACKNOWLEDGEMENTS

We would like to thank Pei-Yi Wu, Jhih-Yun
Lin, Sih-Syuan Wu, Po-Rui Huang and Shih-
Yun Huang for their administrative work during
recruitment of participants and manuscript
preparation.

DISCLOSURE

Ethics: The project received approval from the
Research Ethics Committee at the National Taiwan
University Hospital (202107168RINA).

Data availability: The data that support the
findings of this study are available from the
corresponding author upon reasonable request.

Financial support: This study was supported by
the National Health Research Institutes, Taiwan
(Grant Number: NHRI-11A1-CG-CO-02-2225-2;
NHRI-12A1-CG-C0O-02-2225-2; NHRI-13A1-
CG-C0O-02-2225-2).

Conflict of interest: None

REFERENCES

1. Cruz-Jentoft AJ, Sayer AA. Sarcopenia. Lancet
2019;393(10191):2636-46. doi: 10.1016/S0140-
6736(19)31138-9

488

10.

12.

13.

14.

15.

June 2025

Chien MY, Huang TY, Wu YT. Prevalence of
sarcopenia estimated using a bioelectrical impedance
analysis prediction equation in community-
dwelling elderly people in Taiwan. J Am Geriatr
Soc 2008;56(9):1710-5. doi: 10.1111/j.1532-
5415.2008.01854 .x

. Cruz-Jentoft AJ, Baeyens JP, Bauer IM, et al.

Sarcopenia: European consensus on definition
and diagnosis. Report of the European Working
Group on Sarcopenia in Older People. Age Ageing
2010;39(4):412-23. doi: 10.1093/ageing/afq034
Chen LK, Woo J, Assantachai P, et al. Asian Working
Group for Sarcopenia: 2019 consensus update on
sarcopenia diagnosis and treatment. J Am Med
Dir Assoc 2020;21(3):300-7. €302. doi: 10.1016/j.
jamda.2019.12.012

. Newman AB, Kupelian V, Visser M, et al. Strength,

but not muscle mass, is associated with mortality in
the health, aging and body composition study cohort.
J Gerontol A Biol Sci Med Sci 2006;61(1):72-7. doi:
10.1093/gerona/61.1.72

Clark BC, Manini TM. Sarcopenia =/= dynapenia.
J Gerontol A Biol Sci Med Sci 2008;63(8):829-34.
doi: 10.1093/gerona/63.8.829

. Ishibashi H. Locomotive syndrome in Japan.

Osteoporos Sarcopenia 2018;4(3):86-94. doi:
10.1016/j.af0s.2018.09.004

Lera L, Angel B, Marquez C, Saguez R, Albala C.
Besides Sarcopenia, pre-sarcopenia also predicts all-
cause mortality in older chileans. Clin Interv Aging
2021;16:611. doi: 10.2147/CIA.S289769

Young TO, Wu LW, Hsiu H, Peng TC, Chen WL.
Characteristics of sarcopenia subjects in arterial
pulse spectrum analysis. Front Public Health
2022:10:969424. doi: 10.3389/fpubh.2022.969424
Mori K, Murata S, Goda A, et al. Gait characteristics
of dynapenia, sarcopenia, and presarcopenia in
community-dwelling Japanese older women: A cross-
sectional study. Healthcare (Basel) 2022;10(10):1905.
doi: 10.3390/healthcare10101905

. Huang CY, Hwang AC, Liu LK, et al. Association

of dynapenia, sarcopenia, and cognitive impairment
among community-dwelling older Taiwanese.
Rejuvenation Res 2016;19(1):71-8. doi: 10.1089/
rej.2015.1710

Chen JC, Liang CC, Chang QX. Comparison of fallers
and nonfallers on four physical performance tests:
a prospective cohort study of community-dwelling
older Indigenous Taiwanese women. Int J Gerontol
2018;12(1):22-6. doi: 10.1016/].ijge.2017.04.006
Pfeiffer E. A short portable mental status questionnaire
for the assessment of organic brain deficit in elderly
patients. J Am Geriatr Soc 1975;23(10):433-41. doi:
10.1111/§.1532-5415.1975.tb00927 .x

Lung FW, Lee MB. The five-item Brief-Symptom
Rating Scale as a suicide ideation screening instrument
for psychiatric inpatients and community residents.
BMC Psychiatry 2008:8:53. doi: 10.1186/1471-244X-
8-53

Lee MB, Liao SC, Lee Y], et al. Development and
verification of validity and reliability of a short
screening instrument to identify psychiatric morbidity.
J Formos Med Assoc 2003;102(10):687-94.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Lu L. The meaning, measure, and correlates of
happiness among Chinese people. Proceedings of the
National Science Council: Part C.1998;8(1):115-37.
Yao G, Chung CW, Yu CF, Wang JD. Development
and verification of validity and reliability of the
WHOQOL-BREF Taiwan version. J Formos Med
Assoc 2002;101(5):342-51.

Rubenstein LZ, Harker JO, Salva A, Guigoz Y,
Vellas B. Screening for undernutrition in geriatric
practice: developing the short-form mini-nutritional
assessment (MNA-SF). J Gerontol A Biol Sci Med Sci
2001;56(6):M366-72. doi: 10.1093/gerona/56.6.m366
Wang J, Tsai AC. The short-form mini-nutritional
assessment is as effective as the full-mini nutritional
assessment in predicting follow-up 4-year mortality
in elderly Taiwanese. J Nutr Health Aging
2013;17(7):594-8. doi: 10.1007/512603-013-0048-1
Evans WJ, Campbell WW. Sarcopenia and age-related
changes in body composition and functional capacity.
J Nutr 1993;123(suppl_2):465-8. doi: 10.1093/jn/123.
suppl_2.465

Melton 3rd LJ, Khosla S, Crowson CS, O‘Connor
MK, O‘Fallon WM, Riggs BL. Epidemiology of
sarcopenia. J Am Geriatr Soc 2000;48(6):625-30.
doi: 10.1111/j.1532-5415.2000.tb04719 .x
Boshnjaku A, Bahtiri A, Feka K, Krasniqi E, Tschan
H, Wessner B. Impact of using population-specific
cut-points, self-reported health, and socio-economic
parameters to predict sarcopenia: A cross-sectional
study in community-dwelling Kosovans aged 60
years and older. J Clin Med 2022;11(19):5579. doi:
10.3390/jcm11195579

Kobayashi K, Ando K, Tsushima M, et al.
Predictors of presarcopenia in community-
dwelling older adults: A 5-year longitudinal
study. Mod Rheumatol 2019;29(6):1053-8. doi:
10.1080/14397595.2018.1551171

Neves T, Ferriolli E, Lopes MBM, Souza MGC, Fett
CA, Fett WCR. Prevalence and factors associated with
sarcopenia and dynapenia in elderly people. J Frailty
Sarcopenia Falls 2018;3(4):194. doi: 10.22540/JFSF-
03-194

Ohashi K, Ishikawa T, Imai M, et al. Relationship
between pre-sarcopenia and quality of life in patients
with chronic liver disease: A cross-sectional study.
Eur J Gastroenterol Hepatol 2019;31(11):1408-13.
doi: 10.1097/MEG.0000000000001415

Takada H, Kurosaki M, Nakanishi H, et al.
Impact of pre-sarcopenia in sorafenib treatment
for advanced hepatocellular carcinoma. PLoS
One 2018;13(6):e0198812. doi: 10.1371/journal.
pone.0198812

Gharagozlian S, Mala T, Brekke HK, Kolbjgrnsen
LC, Ullerud AA, Johnson E. Nutritional status,
sarcopenia, gastrointestinal symptoms and quality of
life after gastrectomy for cancer—A cross-sectional
pilot study. Clin Nutr ESPEN 2020;37:195-201. doi:
10.1016/j.clnesp.2020.03.001

Liu S, Ding X, Maggiore G, et al. Sarcopenia is
associated with poor clinical outcomes in patients
with inflammatory bowel disease: a prospective
cohort study. Ann Transl Med 2022;10(6):367. doi:
10.21037/atm-22-1126

29.

30.

31.

32.

33.

34.

35.

36.

37.

da Silva Alexandrel T, de Oliveira Duartell YA,
SantosIII JLF, LebraolV ML. Prevaléncia e fatores
associados a sarcopenia, dinapenia e sarcodinapenia
em idosos residentes no Municipio de Sido Paulo—
Estudo SABE. Rev Bras Epidemiol 2019;21Suppl
02(Suppl 02):¢180009. doi: 10.1590/1980-
549720180009 .supl.2

Pasco JA, Stuart AL, Sui SX, er al. Dynapenia
and low cognition: A cross-sectional association in
postmenopausal women. J Clin Med 2021;10(2):173.
doi: 10.3390/jcm10020173

Ogawa Y, Kaneko Y, Sato T, Shimizu S, Kanetaka
H, Hanyu H. Sarcopenia and muscle functions at
various stages of Alzheimer disease. Front Neurol
2018;9:710. doi: 10.3389/fneur.2018.00710

Endo T, Akai K, Kijima T, et al. An association analysis
between hypertension, dementia, and depression and
the phases of pre-sarcopenia to sarcopenia: A cross-
sectional analysis. PloS One 2021;16(7):¢0252784.
doi: 10.1371/journal.pone.0252784
LeeIW,ChoJY,Hong HY,Jin YY,Kim DY, Kang HS.
Sarcopenia is associated with cognitive impairment
and depression in elderly Korean women. lran J
Public Health 2018;47(3):327-34.

Noh HM, Park YS. Handgrip strength, dynapenia, and
mental health in older Koreans. Sci Rep 2020;10(1):1-
9. doi: 10.1038/s41598-020-60835-4

Beaudart C, Reginster JY, Petermans J, et al. Quality
of life and physical components linked to sarcopenia:
The SarcoPhAge study. Exp Gerontol 2015;69:103-
10. doi: 10.1016/j.exger.2015.05.003

Go SW, Cha YH, Lee JA, Park HS. Association
between sarcopenia, bone density, and health-related
quality of life in Korean men. Korean J Fam Med
2013;34(4):281-8. doi: 10.4082/kjfm.2013.34.4.281
Sayer AA, Syddall HE, Martin HJ, Dennison EM,
Roberts HC, Cooper C. Is grip strength associated
with health-related quality of life? Findings from
the Hertfordshire Cohort Study. Age Ageing
2006;35(4):409-15. doi: 10.1093/ageing/afl024

489



