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Cognitive impairment is associated with sarcopenia
mainly related to attention and calculation in
hospitalized Chinese elderly men
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Background and Objectives: Sarcopenia and cognitive impairment are the most prevalent causes of disability in
older individuals. The aim of this study was to assess the prevalence of sarcopenia and the association between
cognitive impairment and sarcopenia in older patients. Methods and Study Design: A cross-sectional study was
undertaken, comprised 250 male patients aged 65 and over. Sarcopenia was defined using the diagnostic recom-
mended consensus by the Asian Working Group for sarcopenia, and the participants were classified into the sar-
copenia and non-sarcopenia groups according to this definition. The cognitive functions of older patients were
assessed using the Mini-Mental State Examination (MMSE). After bivariate analyses, a multivariate logistic re-
gression model was constructed to determine the association of study variables with sarcopenia. Results: The
prevalence of sarcopenia and cognitive impairment was 20.8% and 19.6% respectively. Additionally, we found
10.8% patients had nutritional risk, 19.6% patients had cognitive impairment in this study. Multivariate analysis
identified age (OR: 1.11, 95% Cl 1.03, 1.19, p=0.008), cognitive impairment (OR: 4.06, 95% Cl 1.42, 11.6,
p=0.009) and nutritional risk (OR: 13.7, 95% CI 3.06, 61.2, p=0.001) were significantly associated with sarcope-
nia. The prevalence of sarcopenia significantly increased stepwise with lower MMSE score. Additionally, the
score on the attention and calculation (OR=0.68, 95% CI: 0.51, 0.91, p=0.009) subsection of the MMSE was as-
sociated with the presence of sarcopenia. MMSE score was correlated with the fat free mass, handgrip strength
(»<0.05). Conclusions: Cognitive impairment, especially in the calculation and attention, and nutritional risk, are
associated with sarcopenia in hospitalized Chinese male elderly. Adequate nutritional support may be the key to
solving these diseases.

Key Words: sarcopenia, cognitive impairment, elderly, risk factors, MMSE

INTRODUCTION

China currently houses the world’s largest population of

o 0 . . -
1.4 billion (19.13% of the world population), and is rapid ical Nutrition, Ruijin Hospital, School of Medicine, Shanghai

T . .
ly trans.formmg l.IltO an aglng natl(?n. As oof 2019, the Jiao Tong University, 197 RuiJin Er Road, HuangPu District,
population of mainland China constitutes 18 % of global Shanghai, China, 200025.

total, with 164.5 million Chinese citizens aged 65+, 26 Tel: +86-021-64370045

million of whom are 80+. By 2050, it is expected that Email: shi.yongmei@163.com

there will be 365 million aged 65+, a number representing Manuscript received 25 June 2022. Initial review completed 22
26.1% of the country’s total population.” Besides, aging July 2022. Revision accepted 24 July 2022.

of population is the most serious challenge and inevitable doi: 10.6133/apjcn.202209_31(3).0021

Corresponding Author: Dr Yongmei Shi, Department of Clin-



Cognitive impairment and sarcopenia 535

in course of social development in China. Aging is asso-
ciated with deterioration of muscle mass which can lead
to a considerable increase in costs due to the muscle
weakness and duration of hospitalization as well as a de-
crease in the life quality and a physical disability.’

Sarcopenia is a progressive and generalized skeletal
muscle disorder involving the accelerated loss of muscle
mass and function that is associated with increased ad-
verse outcomes including falls, functional decline, frailty
and mortality.** Sarcopenia was recognized as an inde-
pendent condition with an International Classification of
Diseases-10 code in 2016.° The prevalence of sarcopenia
in the elderly varies widely (1%-40%) among Chinese
older populations.”!? Efforts should be required to identi-
fy the factors associated with sarcopenia and to program
interventions for the elderly population. Sarcopenia de-
pends on numbers of endogenous and exogenous factors,
such as age, genetic factors, dietary, physical activity,
other chronic diseases and sleep quality.!"'? Due to these
deleterious effects, sarcopenia has become a subject of
increased focus in the clinical geriatrics and the ageing
policy research.

Cognitive impairment is common among older people
which influences daily functioning and independence, and
characterized by a decline in cognition involving memory,
language, social cognition and planning.!* These condi-
tions are common among older people, but the effects
range from slight forgetfulness to serious enough impair-
ment to interfere with daily functioning and independence.
Mitochondrial dysfunction, oxidative stress, chronic in-
flammation, and hormonal changes are potential patho-
genesis mechanism with sarcopenia, all of which are po-
tential causes of cognitive impairment.'4!* So cognitive
impairment may be closely related to sarcopenia.

A recent systematic review has indicated that sarcope-
nia may be associated with poorer cognitive function.'®
However, the population were mixed with individuals
with dementia. Nevertheless, Abellan et al reported that
no significant association was evidenced between sarco-
penia and cognitive impairment.!” Furthermore, there is a
scarcity of information on the relationship between sarco-
penia and cognitive impairment in Chinese older popula-
tion. The key to early prevention is to identify precursors
of sarcopenia. Therefore, in the present study, we aimed
to explore the relationship between sarcopenia and cogni-
tion function. Identification of factors associated with
sarcopenia in older patients may be of value in preventing
worsened QoL from loss of independence.

METHODS

Study participants

In this cross-sectional study, all male patients aged or
more consecutively admitted to participating wards from
August 2018 to June 2020 entered the study protocol. The
inclusion criteria were as follows: male, age >65 years,
with the ability to perform tests and sign an informed
written consent. Patients with the following conditions
were exclude: (1) Severe cognitive impairment (defined
as a Mini-Mental Status Examination (MMSE) score of
<10); (2) delirium evaluated using the confusion assess-
ment method tool; (3) speech-lost; (4) severely impaired
activities of daily living; (5) some reasons that unable to

perform BIA. The final sample was therefore comprised
of participants. All patients were assessed within the first
2 days of hospital admission and underwent comprehen-
sive geriatric assessment (CGA). We set up a CGA team
consisting of geriatricians, nurses, therapists, pharmacists,
psychologists and nutritionist. A CGA is an in-depth mul-
tidimensional evaluation of a patient’s health used to
identify changes that are potentially treatable to improve
patient outcomes. Our CGA comprises the following do-
mains: functional status, comorbidity, polypharmacy,
cognition, psychological status, social support, and nutri-
tional status. This study was approved by the Ethics and
Research Committee of Shanghai Ruijin Hospital. In-
formed written consent was obtained from all participants
(KY2021-108) (Figure 1).

Before the initiation of this study, a pilot study was
conducted with 10 participants in preliminary investiga-
tion to adjust the scale instruments. All researchers in-
volved in this study were trained together. The samples
were described by a structured questionnaire, including
sociodemographic data, lifestyle.

Sarcopenia diagnosis

The recommendations of the Asian Working Group for
Sarcopenia (2019) in Older People were used to charac-
terize sarcopenia: low appendicular muscle mass index,
reduced muscle strength, and poor physical perfor-
mance.'® We assessed appendicular muscle mass by a
multifrequency bioelectrical impedance analysis (BIA)
using InBody 770. We also assessed total fat mass, body
fat percentage, total muscle mass, skeletal muscle mass
and the muscle/fat ratio. This analyzer processes 30 im-
pedance measurements by using six different frequencies
(1, 5, 50, 250, 500, 1000 kHz) at each of five segments of
the body (right arm, left arm, trunk, right leg, left leg),
and 15 reactance measurements using tetrapolar 8-point
tactile electrodes by using three different frequencies (5,
50, 250 kHz) at each of the five a forementioned seg-
ments of the body.

Appendicular skeletal muscle mass (ASM) was derived
as the sum of the muscle mass of the four limbs, and the
ASM index (kg/m?) was calculated. Loss of skeletal mus-
cle mass was determined based on the Asian Working
Group for Sarcopenia criteria for sarcopenia (2019), AS-
MI <7.0 kg/m? for men and <5.7 kg/m? for women by
electrical bioimpedance measurement.

Measurement was made with the participant being
seated on an armless chair, feet supported on the floor,
hips and knees flexed at 90°, arms parallel to the body,
elbows flexed at 90°, and forearms and wrists in a neutral
position. Three measurements were made on the domi-
nant side, with one-minute intervals between them, al-
ways using verbal stimulation. Results are presented in
Kilogram/force (Kg) using the mean of the three
measures. Muscle weakness was determined based on the
Asian Working Group for Sarcopenia criteria for sarco-
penia; handgrip strength <26 kg for men and <18 kg for
women.
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Figure 1. Flow chart of the study population.

Cognitive function

Mini-Mental State Examination (MMSE) is the most used
tool to screen for cognitive impairment worldwide.'® This
questionnaire consists of six subsections: orientation, reg-
istration, attention and calculation, recall, language and
praxis. The maximum score is 30 points, with higher
score indicating better cognitive function. All enrolled
patients had a high school education or above in this
study. Cognitive function was evaluated by MMSE in this
study, which was validated for Chinese elder. Cognitive
impairment was defined on the cut-offs of MMSE scores
<27 points. We defined normal, mild, moderate and se-
vere cognitive impairment as MMSE >27, 21-26, 10-20
and <10, respectively.?

Other covariates

Nutritional risk screening

The nutritional risk screening of each participant was
evaluated by trained dietician using the Nutritional Risk
Screening 2002. Its total score ranges from 0 to 7. The
lower the score, the better is the nutrition status. Scores of
0-2 indicate normal nutrition status and 3-7 indicate nutri-
tional risk.

Physical performance testing

Impaired physical performance was assessed by the SPPB
using the standing balance task, chair stands, and gait
speed. The results of these three tests produced a total
combined score of 0-12 points. Higher scores indicate

greater ability in performing each test, while lower scores
indicate poorer performance on this task. Low physical
performance is associated with a greater risk of falling.
Participants with scores <6 on the SPPB were classified
as having impaired physical performance.

Assessment of Activities of Daily Living

Lawton Instrumental Activities of Daily Living (IADL)
was used for assessment disabilities, including preparing
own meals, using the telephone, going shopping, taking
medications, performing light housework, performing
severe housework and managing money. Participants with
scores <14 on the IADL were classified as poor ability of
independence.

Frailty assessment

Frailty assessment was measured using FRAIL scale
which includes five items: fatigue, resistance, illness and
loss of weight. The total score is between 0 and 5 on an
ordinal scale, “non-frailty” participants were those who
did not score positively on any of the five items, while
“pre-frailty” were those who scored positively on one or
two items. “Frailty” individuals were those who scored
positively on three or more criteria.

Sleep quality assessment

The Pittsburgh Sleep Quality Index (PSQI) was employed
to evaluate sleep quality. It consists of 19 self-rated ques-
tions and 5 more to be answered by bed mates or room-
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mates (these last ones are only employed for clinical pur-
poses). Higher scores indicate worse sleep quality.

Fall risk assessment

The Morse Fall Scale was scored by nursing staff at the
time of admission, as per the standard ward practice. This
scale consists of six items reflecting risk factors of falling
including history of falling, secondary diagnosis, ambula-
tory aids, intravenous therapy, type of gait, and mental
status. The total score ranged between 0 and 125, with a
cut-off score of >45 indicating high risk. In this study, we
defined that >45 indicating high risk of fall, 25-45 indi-
cating moderate risk of fall and <25 indicating low risk of
fall.

Statistical analysis

The data analyses were performed using SPSS version
22.0. p<0.05 indicates statistical significance. The normal
distributed continuous data were shown as mean (stand-
ard deviation [SD]), and the abnormal distributed contin-
uous data were shown as median (interquartile range).
These characteristics were compared between the sarco-
penia and non-sarcopenia using the Pearson’s Chi-square
or Fisher’s Exact test. The relationship between sarcope-
nia and the potentially associated factors was estimated
by deriving odds ratios (ORs) and 95% confidence inter-
vals (Cls) from univariate logistic regression models. In
these models, age, SPPB score, PSQI score, frail score,
NRS-2002 score, IADL score, MMSE score, hemoglobin,
Morse score and body mass index were treated as contin-
uous data (per year for age and per SD for the other co-
variates), whereas the other covariates were treated as
categorical data.

A backward stepwise multivariate logistic regression
models was performed to identify the independently asso-
ciated factors. The covariates of age and gender were
included in the initial model, and the covariates with a
p<0.2 in the univariate logistic regression models. The
probability of stepwise entry and removal of variables
were p<0.05 and p>0.10, respectively. In addition, the
multicollinearity among the covariates was checked using
Spearman correlations.

RESULTS

Characteristics of participants

Of the total 250 male participants. The mean age was
79.6+8.59 years old and the mean BMI of 24.7+3.10
kg/m?. Table 1 shows the demographic and clinical char-
acteristics of the participants. Among these patients, 52
(20.8%) showed Sarcopenia, 27 (10.8%) patients had
nutritional risk, 49 (19.6%) patients had cognitive im-
pairment.

General characteristics of older patients with sarcopenia
V§ non-sarcopenia

Based on the diagnosis of the Sarcopenia, the participants
were divided into two groups: those with Sarcopenia, and
those without sarcopenia. Table 2 shows the behavior of
age and several anthropometric, body composition, soci-
odemographic, health, and cognitive status variables, ac-
cording to Sarcopenia. As for the body composition find-
ings, the group with sarcopenia was older, had lower BMI,

ASMI, fat free mass, handgrip strength than the non-
sarcopenia group (p<0.05). NRS-2002 score was higher
in group of sarcopenia than non-sarcopenia group
(»<0.05). 42.3 % patients with cognitive impairment in
sarcopenia group, 13.6% in non-sarcopenia group
(»<0.001).

Significant factors related to sarcopenia in older pa-
tients

Logistic regression analysis was used to develop a model
to predict sarcopenia by a list of covariables. All signifi-
cant variables were introduced into the stepwise regres-
sion to generate preliminary models. All continuous vari-
ables retained in the model fulfilled the linearity assump-
tion with the response variable. We eliminated several
interaction or collinearity variables. The univariate analy-
sis showed that the following eight variables were
significantly associated (p<0.05) with sarcopenia: age,
BMI, nutritional risk, Frailty, IADL difficulty, impaired
physical performance, cognitive impairment and hemo-
globin (Table 3). Three variables, including age (OR:
1.11, 95% CI 1.03, 1.19, p=0.008), cognitive impairment
(OR: 4.06, 95% CI 1.42, 11.6, p=0.009) and nutritional
risk (OR: 13.7, 95% Cl 3.06, 61.2, p=0.001), remained
significant and independent on the multivariate analysis
(Table 3).

Association between sarcopenia and the MMSE sub-
items in multivariate logistic regression models

Logistic analyses focused on the MMSE sub-items indi-
cated that attention and calculation (OR=0.68, 95% Cls:
0.51, 0.91, p=0.009) were significantly associated with
sarcopenia (Table 4).

Prevalence of sarcopenia defined according to the clas-
sification of MMSE score
Normal cognitive, mild, moderate cognitive impairment
were present in 201 (80.4%), 41 (16.4%), 8 (3.2%) re-
spectively of the total older patients (Figure 2A). The
prevalence of sarcopenia in normal cognitive, mild and
moderate cognitive impairment patients was 30 (14.9%),
16 (39.0%) and 6 (75.0%) respectively, p<0.001 (Figure
2B).

In these male older patients, the variables that were
significantly correlated with the MMSE score were fat
free mass, handgrip strength and ASMI (Figure 3).

DISCUSSION
The present study used the updated AWGS criteria con-
sensus and found the prevalence of sarcopenia among the
elderly inpatients was 20.8%. The prevalence of sarcope-
nia in the elderly varies widely among countries because
of different diagnostic criteria, characteristics of study
populations, age, study region and cultural background. A
systematic review reported that the prevalence of sarco-
penia is 1-29% among elderly people in public, 10% in
hospitalized patients based on diagnostic criteria of the
EWGSOP.2! Hao et al revealed that the prevalence of
sarcopenia in hospitalized older patients was 31%, higher
than our study.®

The prevalence of cognitive impairment was 49 (19.6%)
in the present study. Multivariate analyses showed that
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Table 1. Characteristics of the study participants

Variable

Total (n=250) mean+SD N (%)

Age, years
BMI, kg/m?
Smoking, (%)
Drinking, (%)
Body composition
Fat free mass, kg/m?
Appendicular skeletal muscle mass index, kg/m?
Total body water, kg
Fat mass, kg
Handgrip strength, kg
Sarcopenia, (%)
Cognitive function
MMSE score
Cognitive impairment, (%)
Sleep quality
PSQI score
Frailty
Frail score
Frailty, (%)
Physical performance
IADL score
TADL difficulty, %
SPPB score
Impaired physical performance, (%)
Nutritional status
NRS-2002 score
Nutritional risk, (%)
Fall risk
Morse Fall Scale score
High risk of fall, (%)
Current comorbidities
Hypertension, (%)
Diabetes, (%)
CKD, (%)
Coronary disease, (%)
GI disease, (%)
Tumor of any type, (%)
Lung disease, (%)
Hemoglobin, g/mL
1-25(OH)D, ng/mL
Creatinine, pmol/L

79.6+8.59

24.7+3.10
11 (3.91)
62 (22.06)

49.5+6.50
7.19+0.79
36.6+4.89
20.9+5.93
29.3+9.63
52 (20.8)

27.942.82
49 (19.6)

7.29+4.02

1.39+1.06
34.(13.6)

0.25+0.56

46 (18.4)
9.44+2.95

72 (28.8)

2.01£0.84
27 (10.8)

44.0421.6
94 (37.6)

198 (79.2)

91 (36.4)

57 (22.8)

194 (77.6)

58(23.2)

59 (23.6)

85 (34.0)
131£19.1
55+31.6

93.7+54.3

BMI: body mass index; PSQI: Pittsburgh Sleep Quality Index; IADL: Lawton Instrumental Activities of Daily Living; SPPB: short phys-
ical performance battery; MMSE; Mini-mental State Examination; CKD: chronic kidney disease; GI: gastrointestinal.
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Figure 2. (A) Distribution of the MMSE score in older patients. (B) The prevalence rates of sarcopenia based on the MMSE score in

older patients.

cognitive impairment was associated with increased risk
of sarcopenia. Recent meta-analysis reported an inde-
pendent positive association between sarcopenia and an
increased risk of cognitive impairment.?>?* Several other
studies also showed that sarcopenia was related to cogni-

tive impairment in different district older patients.?42¢
Nevertheless, contradictory results have also been report-
ed. In the EPIDOS-Toulouse cohort, decreased muscle
mass alone was not associated with cognitive dysfunction
after seven years of follow-up.?’” Abellan et al showed
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Table 2. General characteristics of older patients with sarcopenia vs non-sarcopenia

Variable Sarcopenia (n=52) Non-sarcopenia (n=198) p-value
Age, years 86.3+6.66 77.9+£8.17 0.000"
BMI, kg/m? 23.243.24 25.142.74 0.000"
Frailty, (%) 12 (23.1) 21 (11.1) 0.005"
MMSE score 26.1+4.00 28.3+2.20 0.000"
Cognitive impairment 22 (42.3) 27 (13.6) 0.000"
Drinking, (%) 10 (19.2) 47 (23.7) 0.359
Smoking, (%) 2 (3.8) 5(2.5) 0.653
PSQI score 6.62+3.41 7.46+4.15 0.346
Nutritional risk, (%) 18 (34.6) 9 (4.5) 0.000"
ASMI, kg/m? 6.36+0.47 7.42+0.70 0.000"
Handgrip strength, kg 20.1+4.86 32.2+8.93 0.000"
TADL difficulty, (%) 23 (44.2) 23 (11.6) 0.000"
Impaired physical performance, (%) 27 (51.9) 45 (22.7) 0.000"
Hemoglobin, g/mL 122+19.6 134+18.2 0.000"
1-25(0H)D, ng/mL 53.9+29.8 55.3+32.1 0.843
Creatinine, pmol/L 88.9+£22.6 95.0+59.9 0.482
Hypertension, (%) 42 (80.8) 156 (78.8) 0.849
Diabetes, (%) 24 (46.2) 67 (33.8) 0.108
CKD, (%) 12 (23.1) 45 (22.7) 1.000
Coronary disease, (%) 44 (84.6) 150 (75.8) 0.195
GI disease, (%) 15 (28.8) 43 (21.7) 0.274
Tumor of any type, (%) 12 (23.1) 47 (23.7) 0.999
Lung disease, (%) 19 (36.5) 66 (33.3) 0.742

BMI: body mass index; PSQI: Pittsburgh Sleep Quality Index; ASMI: appendicular skeletal muscle mass index : IADL: Lawton Instru-
mental Activities of Daily Living; SPPB: short physical performance battery; MMSE: Mini-mental State Examination; CKD: chronic kid-

ney disease; GI: Gastrointestinal.

"p<0.05 from a t-test for independent samples or a chi-square test, depending on the type of variable and p<0.05 from continuous variables

(mean + SD) and categorical variables (percentage).

Table 3. Significant factors related to sarcopenia in older patients

bl Univariate Multivariate

Variable OR (95% CI) P OR (95% CI) P
Age 1.15(1.09, 1.21) <0.001" 1.11(1.03, 1.19) 0.008"
BMI 20.7 (2.35, 181) <0.001" 0.96 (0.36, 2.58) 0.936
Nutritional risk 11.1(4.61, 26.8) <0.001" 13.7 (3.06, 61.2) 0.001*
Frailty 2.40(1.09, 5.29) 0.029" 0.39(0.11, 1.42) 0.151
TADL difficulty 6.31(3.1,12.8) <0.001" 3.34(0.99, 11.3) 0.051
Impaired physical performance 4.23(2.15, 8.33) <0.001" 1.27(0.39, 4.09) 0.689
Cognitive impairment 4.69 (2.36, 9.33) <0.001" 4.06 (1.42, 11.6) 0.009"
Diabetes 1.68 (0.9, 3.11) 0.200 2.24(0.85, 5.86) 0.102
Hemoglobin 3.13(1.56, 6.26) 0.001* 1.58(0.57, 4.36) 0.380
Fall risk 0.95(0.67, 1.36) 0.787

Age (continuous vale); BMI: body mass index (in kg/m? <18.5, 18.5-23.9, >24.0); Nutritional risk (NRS-2002 >3, < 14); Frailty (0, 1-2,
>3); IADL: Lawton Instrumental Activities of Daily Living (<14, >24.0); Impaired physical performance (SPPB <6, >6); MMSE: Mini-

mental State Examination (<26, >27); fall risk (Morse <25, 25-45, >45); CI:
" p<0.05.

confidence interval; OR: odds ratio.

Table 4. Association between sarcopenia and the MMSE sub-items in multivariate logistic regression models

Variable OR (95% CI) p-value
Orientation 0.80 (0.59, 1.10) 0.169
Registration 0.58 (0.24, 1.45) 0.245
Attention and calculation 0.68 (0.51, 0.91) 0.009"
Recall 0.99 (0.62, 1.56) 0.955
Language 0.65(0.25, 1.68) 0.376
Praxis 0.65(0.25, 1.68) 0.376

Adjusted for gender, age, BMI, IADL, body mass index, NRS-2002, SPPB, diabetes, alcohol, and haemoglobin. CI: confidence interval,

OR: odds ratio.
"p<0.05.
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Figure 3. Dispersion graphs depicting correlations between MMSE and body composition (Fat free mass, handgrip strength, ASMI, BMI).

no significant association between sarcopenia and cogni-
tive impairment in older women.!” These inconsistent
results are probably because of the different criteria and
cut-off points used in assessment of sarcopenia and cog-
nitive function. Additionally, a neuroimaging study
showed that lean muscle mass decline was related to brain
atrophy.?® The exact mechanism relating to sarcopenia
and cognitive impairment has not been defined. A system
review has shown that muscle could produce myokines,
which suggested the existence of muscle-brain crosstalk,
and maybe play a role in the involvement in cognitive
impairment in sarcopenia.?’ The gut microbiota may pos-
sibly link sarcopenia and cognitive impairment.*® The
concept of the microbiota-gut-brain axis indicated a com-
plex multidirectional crosstalk system among the gastro-
intestinal tract, the gut microbiota, and the nervous sys-
tem. Aging is associated with reduced microbiota biodi-
versity in the gut. Also, age-related excessive chronic
inflammation and oxidative stress are capable to alter the
balance between synthesis and breakdown of muscle pro-
teins via microbiota-gut-brain axis represented a possible
link among sarcopenia and cognitive impairment.3!32
However, more high-quality research are needed to reveal
the molecular mechanisms underlying the relationship
between cognitive impairment and sarcopenia.

Among the MMSE sub-items, attention and calculation
were significantly associated with increase of sarcopenia
in older patients. These sub-items test executive func-
tion.? Older adults with normal executive function can
plan future behaviour before it is implemented. For in-

stance, older adults are likely to experience calculation
and attention before they start going downstairs. On the
contrary, older with impaired calculation and attention
functions would fail to plan their future behaviour. Kim et
al reported sarcopenia-related cognitive impairment was
primarily mediated by executive function and processing
speed in older adults.?> Boripuntakul et al showed that
older adults with cognitive decline have reduced postural
control when undertaking a challenging walking task.*
Therefore, future studies using cognitive assessment that
focused on the nature of executive functions may help to
explore the relationship between executive function and
sarcopenia.

Our study also revealed that age and female were as-
sociated with sarcopenia. This find is consistent with pre-
vious studies conducted in different populations.** To
date, it remains questionable whether gender factor af-
fects the development of sarcopenia. Malnutrition is
common among older adults and is associated with ad-
verse outcomes but remains undiagnosed on healthcare
admissions. Nutritional assessment is one of the most
important contents in older inpatients. Parenteral and En-
teral nutrition society of Chinese Medical Association
recommended that older patients should regular imple-
ment nutritional assessment, including NRS-2002 or
MNA. Our previous study showed that nutritional status
was associated with skeletal muscle.*® In this study, nutri-
tional risk was significantly associated with higher risk of
sarcopenia. In addition, the hemoglobin level in sarcope-
nia individuals was lower than non-sarcopenia patients.
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Loss of appetite and reduction of food intake during hos-
pitalization could lead to impaired protein synthesis, and
an increased rate of malnutrition and sarcopenia.>®>7 Alt-
hough there was no significant associated between NRS-
2002 score and sarcopenia by multivariable analyses, we
should pay attention to nutrition assessment in older pa-
tients. Liu et al demonstrated that nutrition status is a crit-
ical mediator of the relationship between cognitive de-
cline and sarcopenia. They suggested that improved nutri-
tion status in older adults with cognitive decline can delay
or counteract sarcopenia.’® Besides, we also found that
MMSE score was correlated with fat free mass and hand-
grip strength. Thus, nutrition maybe an essential strategy
in the management of cognitively impaired and sarcope-
nia patients.

The strengths of our study were using a comprehensive
assessment of sarcopenia and including a substantial
range of covariates in the analysis. However, there are
some limitations in our study. Firstly, the data were col-
lected from one hospital in Shanghai, therefore due to
sample size limitations, our results might not represent
other populations of Chinese older adults. Secondly, this
study was limited by its cross-sectional design and did not
obtain evidence of a cause—effect relationship between
sarcopenia and cognitive impairment. Thirdly, sarcopenia
measured with BIA, which could not be performed in
patients with pacemakers and other electronic implants.
BIA measurements can also be influenced by hydration
status. Hence, most of the participants who agreed to par-
ticipate this investigation on their own were relatively
healthy. This may have affected the actual determination
of sarcopenia and cognitive impairment prevalence in the
study community. However, we analysed the samples that
allowed evaluation of regression models after optimally
adjusting for multiple confounding factors.

Conclusion

In conclusion, we showed that sarcopenia was inde-
pendently associated with age, cognitive impairment and
nutritional risk. Therefore, nutritional and cognition func-
tion assessment, also early therapeutic interventions are
imperative, especially for patients with cognitive impair-
ment. Furthermore, our findings suggest that cognitive
impairment domains such as attention and calculation
were significantly associated with sarcopenia in male
older patients. Additional longitudinal studies are needed
to clarify relationships between cognitive function and
sarcopenia, and its defining components and cognitive
impairment.
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