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Prevalence of Sarcopenia and Its Association with Malnutrition in Hospitalized Elderly
Patients

ABSTRACT

Objective: To investigate the prevalence of sarcopenia and evaluate the nutritional status in geriatric patients
hospitalized at the Internal Medicine Clinic.

Material and Method: A total of 105 patients (54 female and 51 male) aged > 65 years (mean age: 74 + 6 years)
hospitalized between November 2015 and January 2016 were consecutively enrolled in this prospective and
observational clinical study. Muscle mass was evaluated by bioelectrical impedance device, muscle function by
walking test, and strength by hand grip test. Patients were diagnosed with sarcopenia, pre-sarcopenia, and non-
sarcopenic. Mini nutritional assessment (MNA) test was used to define malnutrition.

Results: The number of patients diagnosed with sarcopenia and pre-sarcopenia was 49 (46.7%) and 5 (4.8%),
respectively. The prevalence of sarcopenia was higher in female patients than male patients (61.1% vs. 31.4%;
p=0.006). The prevalence of malnutrition in patients with sarcopenia and without sarcopenia were 51%, 10%, and
the rate of patients at risk of malnutrition with sarcopenia and without sarcopenia was 37%, 49%, respectively. The
prevalence of malnutrition was significantly higher in patients with sarcopenia (0<0.007). 40.8% of sarcopenic
patients were overweight or obese. In the logistic regression analysis, female gender (OR=3.3, CI=1.35-8.04) and
malnutrition (OR=9.41, CI=3.06-28.95) were significant risk factors for the development of sarcopenia.
Conclusion: Approximately half of the hospitalized geriatric patients were sarcopenic or pre-sarcopenic, and
88% of patients with sarcopenia had malnutrition or at risk of malnutrition. Sarcopenia and malnutrition should
be evaluated together in geriatric inpatients and sarcopenic obesity should not be ignored.

Keywords: Bioelectrical Impedance Analysis, Malnutrition, Obesity, Sarcopenia.

OZET

Amag: ic Hastaliklart Kliniginde yatan geriatrik hastalarda sarkopeni prevalansini arastirmak ve beslenme
durumunu degerlendirmek.

Gereg¢ ve Yontem: Hastanede yatan 65 yas Ustl toplam 105 hasta (54 kadin ve 51 erkek) (ortalama yas: 74 £ 6 yil)
ardisik olarak calismaya dahil edildi. Kas kitlesi biyoelektrik empedans cihazi ile, kas fonksiyonu yirime testi ile
ve kas glicl el kavrama testi ile degerlendirildi. Hastalar sarkopeni, pre-sarkopeni ve sarkopenik olmayan olarak
teshis edildi. Malnttrisyonu tanimlamak icin mini nttrisyonel degerlendirme (MNA) testi kullaniimistir.

Bulgular: Sarkopeni ve pre-sarkopeni tanisi konan hasta sayisi sirasiyla 49 (%46,7) ve 5 (%4,8) idi. Sarkopeni
prevalansi kadin hastalarda erkek hastalara gére daha yUksekti (%61,1’ e karsi %31,4; p=0,006). Sarkopenisi olan
hastalarda malnttrisyon prevalansi %51 ve malndtrisyon riski tasiyan hastalarin orani %37; sarkopenisi olmayan
hastalarda malnUtrisyon prevalansi %10 ve malnUtrisyon riski tasiyan hastalarin orani %49 idi. MalnUtrisyon
prevalansi, sarkopenik olmayan katilimcilara kiyasla sarkopenili hastalarda anlamli derecede yiksekti (o<0,007).
Sarkopenik hastalarin %40,8’ i obez veya kiloluydu. Lojistik regresyon analizinde kadin cinsiyet (OR=3.3, CI=1.35-
8.04) ve malnltrisyon (OR=9.41, Cl=3.06-28.95) sarkopeni gelisimi icin dnemli risk faktorleriydi.

Sonug: Hastanede yatan geriatrik hastalarin yaklasik yarisi sarkopenik veya pre-sarkopenikti ve sarkopenisi olan
hastalarin %88’ inde malnUtrisyon vardi veya malnUtrisyon riski altindaydi. Yatan geriatrik hastalarda sarkopeni ve
malnutrisyon birlikte degerlendirilmeli ve sarkopenik obezite g6z ardi edilmemelidir.

Anahtar So6zciikler: Biyoelektrik Empedans Analizi, MalnUtrisyon, Obezite, Sarkopeni.
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Introduction

Sarcopenia is a syndrome of generalized and
progressive loss of muscle mass and strength,
resulting in reduced physical performance in geriatric
patients (1). The increase in physical disability over
time leads to a serious decline in patients’ quality of
life, poor clinical outcomes and increased mortality.
Sarcopenia is associated with aging and can also be
caused by immobility, malnutrition, and cachexia
(2). It was reported that 1%-29% of individuals
aged >50 years living in the community, 14%-33%
under long-term care, and 10% of inpatients from
the same age group were sarcopenic based on the
sarcopenia definitions of the European Working
Group on Sarcopenia in Older People (EWSGOP)
and the International Working Group on Sarcopenia
(IWGS) (3). Previous studies reported that sarcopenia
had higher prevalence in hospitalized geriatric
patients and was associated with physical frailty,
functional dependence, decreased quality of life,
falls, prolonged hospital stay, increased prevalence
of readmission, and increased risk of mortality (4-7).
Patients with low muscle mass but normal functioning
muscles are defined as “pre-sarcopenia,” and patients
with low muscle function in terms of physical
performance or muscle strength or both are defined
as “sarcopenia” pursuant to the diagnostic criteria of
EWSGOP (1). Malnutrition is defined as a nutritional
condition resulting from a deficiency or excess (or
imbalance) of energy, protein, and other nutrients,
leading to measurable effects on tissue/body form
(body shape, size, and composition), function, and
clinical status (8). Malnutrition and sarcopenia are
distinct conditions in older adults, sharing common
underlying causes such as age-related physiological
changes, insufficient protein and energy intake,
and inflammation associated with acute or chronic
diseases (8,9). Malnutrition is recognized as one
of the important key pathophysiological causes of
sarcopenia (10,11). The Mini Nutritional Assessment
(MNA) has been developed to assess the nutritional
status of the geriatric patient population and to
provide early intervention for potential malnutrition
(12,13).

The aim of this study was to investigate the
prevalence of sarcopenia and to evaluate the nutritional
status of geriatric patients hospitalized in the Internal
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Medicine Clinic.

Material and Method

This observational clinical study involved patients
aged 65 years and older who were admitted to
the Internal Medicine Clinic of Istanbul Medeniyet
University Goztepe Training and Research Hospital,
from November 2015 to January 2016. Local ethics
committee approval was obtained before the
commencement of the study, and the principles of
the World Medical Association (WMA) Declaration
of Helsinki-Ethical Principles for Medical Research
Involving Human Participants were complied
throughout the study. The study exclusion criteria
were as follows: patients with anasarca-type edema,
diagnosed malignancy, positive inotrope support,
impaired cognitive function, or deformities preventing
the participants from performing assessment tests.

Study design: Demographic characteristics and
anthropometric measurements, including calf
circumference, upper arm circumference, waist
circumference, weight, height, and body mass index
(BMI), were collected from eligible patients who
consented to participate in the study. Additionally, the
MNA test was conducted for nutritional evaluation.
The prevalence of sarcopenia and pre-sarcopenia
was assessed. The study examined the prevalence
of malnutrition in patients both with and without
sarcopenia.

Sarcopenia classification: The classification of
sarcopenia was determined according to the diagnostic
criteria suggested by EWGSOP: pre-sarcopenia
(low muscle mass), sarcopenia (low muscle mass
and either low muscle strength or low physical
performance) (1).

Measurements: Muscle mass was evaluated using a
bioelectrical impedance device, physical performance
with walking test, and muscle strength with hand
grip test (1).

Muscle mass measurement: Bioelectrical impedance
analysis (BIA) was used to assess the body composition
of the patients. The measurements were made by
placing two electrodes on the proximal and distal
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parts of the right hand and foot in the supine
position while the patients were fasting, urine-free,
and without any metal (necklace, ring, watch, etc.)
attached to their bodies. Muscle mass of the patients
was evaluated by measuring fat-free mass index
(FFMI) with BIA. In the same population, patients
below two standard deviations compared to younger
adults aged 18-40 years were included in the group
with lower muscle mass.

Muscle strength measurement: Hand grip test was
performed using a Jamar Hand Dynamometer. Patients
were seated in a chair with their elbows resting on
the table and their arms bent at 90 degrees parallel
to the floor. Three measurements, with 1 minute
rest between repetitions, were then taken in both
arms. The largest value was captured from three
measurements. Accordingly, readings below 15 kg
for men and 10 kg for women were considered to
indicate “low muscle strength.”

Physical performance assessment: Patients underwent
the 6-minute walk test to assess their physical
performance. During the test, the patients were
asked to get out of bed and walk 6 meters. While
the patients were walking, walking times were
measured using a stopwatch and walking speeds
were recorded in meters/second. Those walking less
than 0.8m/s were considered to have poor physical
performance.

Nutritional assessment: Firstly, the MNA test short
form (MNA-SF) was administered to patients as
a screening test. The long form of MNA was used
in patients who scored <11 points on the MNA-SF
test. Patients having a total MNA score of less than
17, between 17 and 23.5, and more than 23.5 were
classified as malnourished, at risk of malnutrition,
and normally nourished, respectively.

Statistical analysis

Analyses were performed using Statistical Package
for the Social Sciences (SPSS) software version
27.0 (SPSS Inc, Chicago, IL). Variables were given
as mean and standard deviation. The conformity of
the variables to normal distribution was examined
by Shapiro-Wilk (p<0.05). Student’s t-test was

used to compare independent groups for variables
conforming to normal distribution. Mann-Whitney
U test and Kruskal-Wallis test were preferred for
variables that did not fit the normal distribution. Chi-
square test or Fisher’s exact test was preferred for
the comparison of categorical variables. Multivariate
analysis of the factors associated with sarcopenia
was performed with logistic regression analysis.
Continuous variables from independent variables
are expressed as mean + standard deviation. p<0.05
was set as the limit of statistical significance. Analysis
was performed with G-power application and 102
patients were considered sufficient for the sample
size.

Results

A total of 105 participants, 54 women and 51 men,
with a mean age of 74 + 7 years, were included in the
study. Demographic, anthropometric and nutritional
data are shown in Table I. Muscle mass (6.6 + 1.3
kg/m? vs. 8 + 1.3 kg/m?) and hand grip strength
(12.6 £ 6 kg vs. 24.4 +10.2 kg) were lower in female
participants compared to males (p<0.0T7 for both).
The distribution of sarcopenia, pre-sarcopenia and
non-sarcopenia groups according to gender and
age is given in Table Il. In a total of 105 patients,
the number of patients diagnosed with sarcopenia
and pre-sarcopenia were 49 (46.7%) and 5 (4.8%),
respectively. Of the 49 patients with sarcopenia, 33
(67.3%) were female and 16 (32.7%) were male; of
the 5 patients with pre-sarcopenia, 2 (40%) were
female and 3 (60%) were male. The prevalence of
sarcopenia was significantly higher in female patients
than in male patients (61.1% vs. 31.4%, p=0.006). Of
the 56 patients under 75 years, 27 (48.2%) were
sarcopenic, whereas 22 (44.9%) of the 49 patients
aged 75 years and above were also sarcopenic, with
no significant difference seen between the groups
(p=0.87).

Demographic, anthropometric and nutritional
status of patients according to sarcopenia groups
are shown in Table lll. Waist circumference, BMI, calf
circumference, arm circumference, muscle mass,
hand grip strength, MNA-SF and total MNA scores
were significantly decreased in the sarcopenia
group compared to the non-sarcopenia group
(p<0.00T for all). Looking at the total MNA scores
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of sarcopenic patients in our study group, 51% had
malnutrition and 37% were at risk of malnutrition. In
contrast, 10% of patients without sarcopenia were
malnourished and 49% were at risk of malnutrition.
The prevalence of malnutrition was significantly
increased in patients with sarcopenia compared to
non-sarcopenic individuals (p<0.0017).
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patients without sarcopenia, a significant difference
(p<0.007). In addition, 40.8% of sarcopenic patients
were overweight or obese.

Table Ill. Demographic, Anthropometric, and Nutritional
Characteristics of Sarcopenia, Pre-Sarcopenia, and Non-

Sarcopenic Groups

Sarcopenia Non-sarcopenia | p-value
. . . (n = 49) (n=51)
Table I. Demographic, Anthropometric, and Nutritional
L . Age (years) (Mean = SD) 74+7 74+7 0.93
Characteristics of the Patients Waist circumference (cm) 92.18+16.7 106.8+16.6 <0.001
02105 | (eTeS | (y2g | pvate | [Body massindex (ka/m®) | 249+656 28,5451 <0.001
Age (years)(mean+SD) 74 +7 73+7 74+ 6 0.66 Calf circumference (cm) 32+5.3 35.9+4.6 <0.001
Body mass index (kg/m?) | 26.5+6.1|256+45| 251+7 0.40 Arm circumference (cm) 26,165 30,424,2 <0.0071
Waist circumference (cm) | 99.1+17.9|98.8+17.7| 985+186 | 062 Muscle mass (kg/m?) 6.4x0.7 8.3+111 <0.007
Arm circumference (cm) |282+50(27.7+3.8| 276+5.2 0.71 Hand grip strength (kg) 11+4.9 24.7+9.28 <0.001
Calf circumference (cm) |33.8+52|338+6.2| 35+6.9 0.36 Walking speed (s)(n) 0.67£0.14 (1) 0.77£0.18 (3) 0.456
Muscle mass (kg/m?) 7.2+11 6.6+13 8+13 <0.001 MNA-SF 8,14+2,46 10,44+1,94 <0.001
Hand grip strength (kg) 18.3+£101 (126 +6.0 | 24.4+10.2 | <0.001 MNA total 17,46+ 4,4 21,6+3.97 <0.001
Walking speed (s)(n) 0%'57%12) 0?57(1%) 81775(; 042 E’r:f?;)a)lence of malnutrition 25 (51 5 (10)
MNA-SF 10.0£24 (10026 | 10327 on P.revalence of malnutrition 18 G 25 (49) 0,001
MNA total 19.0£411182+37 | 19.0+44 012 risk (n, %)
MNA: Mini nutritional assessment, SF: Short form, Cl: Confidence Eﬁﬂggﬁo‘;;ormal 612) 2141
interval BMI: <18 kg/m?(n,%) 5(10.2) -
Logistic regression analysis was performed to 18<BM| <25 kg/m' (0. %) 24149 15252 <0.001
25< BMI <30 kg/m?(n,%) 10 (20.4) 10 (20.4)
evaluate the effect of gender, age and malnutrition |55 =55 o/ (%) 10204 20 (39.2)

independent variables on sarcopenia. Gender (OR=3.3,
95% CI [1.35-8.04], p=0.008) and malnutrition
(OR=9.41, 95% CI [3.06-28.95], p=0.007) had a
significant effect on the occurrence of sarcopenia;
the age variable was not significant (OR=0.7, 95%
CI[0.291-1.72], p=0.450). Female patients were 3.3
times more likely to develop sarcopenia than male
patients. Patients with malnutrition were 9.41times
more likely to develop sarcopenia than those without
malnutrition.

Table Il. Distribution of Sarcopenia, Pre-sarcopenia, and
Non-sarcopenic Groups by Sex and Age

Sarcopenia | Pre-sarcopenia [ Non-sarcopenia | | -
(n=49) (n=5) (n=51) P
Female (n=54) | 33(611) 237 PG5
0.006
Male (n = 51) 16 (31.4) 3G9 s2(62.7)
>75 age 27 (482) 3 (54) 26(464) O 87
<75 age 22 (44.9) 2(40) 255D '

When the patients were evaluated according to
BMI measurements, 49% of sarcopenic patients had
a normal BMI (18-25 kg/m?) compared to 25.5% of

MNA: Mini nutritional assessment, SF: Short form, BMI: Body
mass index

Discussion

The present study found that almost half of the
hospitalized geriatric patients were sarcopenic
and 51% of them were malnourished. A total of
88% of patients with sarcopenia or pre-sarcopenia
had malnutrition or were at risk of malnutrition.
Furthermore, 40.8% of patients with sarcopenia
were classified as overweight or obese based on
BMI values.

Sarcopenia is a syndrome characterized by
generalized and progressive loss of muscle mass,
which can lead to adverse health outcomes, including
physical disability, poor quality of life, and mortality
(1). It has been suggested that the multifactorial
causes of sarcopenia may include neurological
disorders, hormonal changes, inflammatory pathway
activation, activity limitations, chronic diseases,
fatty infiltration, and malnutrition (14). Malnutrition,
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among the foregoing factors, is considered one of
the most important pathophysiologic factors both
as a cause of sarcopenia and as a manifestation
of comorbid sarcopenia (malnutrition-sarcopenia
syndrome), particularly in the geriatric population
(15). The results of the present study demonstrated
that the rate of patients with sarcopenia constituted
approximately half of the geriatric patients included
in the study, with half of them having malnutrition,
which was consistent with previous reports. On the
other hand, the logistic regression analysis revealed
that malnutrition increases the risk of developing
sarcopenia by 9.4 times. This finding highlights the
importance of nutritional assessment in individuals
with sarcopenia.

Advanced age is considered an independent risk
factor for both sarcopenia and malnutrition. Research
investigating the connection between sarcopenia
and age revealed that its prevalence in men was
14% for those younger than 70 years, 20% for those
aged 70-74, 27% for individuals aged 75-80, and
53% for men older than 80 years. For women in the
corresponding age groups, the rates were found to be
23%, 33%, 36%, and 43%, respectively. The findings
demonstrated that sarcopenia was more common
among women in all age groups except those above
80 years. Additionally, the prevalence of sarcopenia
showed an upward trend with increasing age in both
men and women (16). A multicenter research examined
the risk of sarcopenia and its related variables in
inpatients aged >65 years, revealing that 48.8% of
patients were at risk of sarcopenia, with a greater
incidence seen in female participants and older
age groups. Furthermore, the duration of hospital
stay, prevalence of malnutrition, and incidence of
dysphagia were elevated in participants at risk of
sarcopenia compared to those without sarcopenia;
multivariate analysis indicated that age, female
gender, and bedridden condition were independently
correlated with the risk of sarcopenia (17). In our study;,
the logistic regression analysis showed that being
female increased the risk of developing sarcopenia
by 3.3 times, which appears to be consistent with
the literature. The lack of association between the
age variable and the risk of sarcopenia may be due
to the high average age of the patients and the
heterogeneity of the age distribution.

Earlier research has shown varying results
concerning the prevalence of sarcopenia, likely due
to differences in study methodologies, populations
studied, and the diagnostic criteria employed. The
imaging methods typically used to measure muscle
mass are based on the muscle mass measurements
of a younger healthy population. In studies with
BIA and bone density scan (DEXA) measurements,
participants with -2 standard deviation (SD) muscle
mass compared to the younger population were
considered sarcopenic. Nevertheless, certain studies
classified participants with -1-2 SD muscle mass as
sarcopenic. According to the Third National Health
and Nutrition Examination Survey (NHANES III)
data (1988-1994), in a comprehensive survey in a
field on 4504 patients aged >60 years, participants
with -1-2 SD were designated as Class 1sarcopenia
and patients with -2 SD as Class 2 sarcopenia upon
BIA measurements. Using this classification, the
prevalence of Class 1 sarcopenia was observed
to be 59% among women and 45% among men.
Meanwhile, Class 2 sarcopenia was present in 10%
of female participants and 7% of male participants
(18). A Japanese study by Tanimoto et al. on 1110
elderly people aged >65 years, who were reached
through social assistance centers and local newspaper
advertisements, the prevalence of sarcopenia was
14.9% in female and 13.3% in male participants, via
BIA measurements (19). Similarly, in this study, it
was observed that the prevalence of sarcopenia was
high among geriatric patients, also the prevalence
of malnutrition was higher in sarcopenic patients
and most of these patients were female.

Although sarcopenia occurs in patients with both
low and normal BMI, there is increasing evidence
that sarcopenia also occurs in overweight and even
obese individuals, and this condition has been termed
as sarcopenic obesity in the literature. Sarcopenic
obesity is a condition marked by the simultaneous
presence of diminished skeletal muscle mass and
function alongside anincrease in body fat (20). With
the global aging population and the growing obesity
epidemic, the incidence of sarcopenic obesity is rising
at a rapid pace. The accompaniment of obesity to
the poor clinical outcomes of sarcopenia has led to
an increase in various clinical complications such as
prolonged hospitalization and increased mortality



in the geriatric population (21). Based on NHANES
[l survey, the prevalence of sarcopenic obesity in
people aged >60 years was reported as 18.1% in
female and 42.9% in male participants (22). In the
present study, 60% sarcopenic participants had
low or normal BMI values, and the prevalence of
sarcopenia was statistically higher in participants
with a BMI between 18 and 25 kg/m? compared to
non-sarcopenic participants. Nevertheless, the fact
that 40.8% of the patients were in the overweight or
obesity category based on BMl values is supportive
of the fact that sarcopenic obesity should not be
ignored in sarcopenic patients.

It has been reported that non-pharmacological
treatments, including exercise and nutritional
supplements, are safer compared to pharmacological
treatmentsin elderly sarcopenic individuals. Systematic
reviews and meta-analyses have shown that both
exercises alone and the combination of exercise and
nutrition have beneficial effects on muscle strength
and physical performance, with resistance exercises
in particular improving muscle strength and muscle
quality in sarcopenic elderly individuals (23,24).

Limitations of the study

The present study has certain limitations, including
the relatively small number of patients and the short
follow-up period. The walking test, a sarcopenia
screening test based on the EWGSOP diagnostic
criteria, could not be performed in many patients
in the acute stage of the disease, and only the hand
grip test was used to evaluate sarcopenia. And finally,
there was no muscle mass cut-off value determined
for the Turkish population for the purposes of defining
sarcopenia; therefore, the BIA values from foreign
studies were used. Since there were no patients with
a BMI <18 kg/m?, logistic regression analysis could not
be performed regarding the relationship between BMI
and the risk of developing sarcopenia. This can also be
considered as a limitation of the study. The study has
an observational and cross-sectional design, which
limits causality. The lack of analysis of confounding
variables such as comorbidities, medications, and
inflammation markers also constitutes a limitation in
the interpretation of the results. Studies evaluating
sociodemographic factors (such as age, marital
status, disability for activities of daily living, and
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underweight), behavioral factors (such as smoking,
physical inactivity, malnutrition/malnutrition risk,
long and short sleep duration, living alone), and
disease-related factors (such as diabetes, cognitive
impairment, heart diseases, respiratory diseases,
osteopenia/osteoporosis, osteoarthritis, depression,
falls, anorexia, and anemia) that may be associated
with sarcopenia in the future will shed light on this
topic.

Conclusion

In the present study, approximately half of the
hospitalized geriatric patients were sarcopenic and
approximately half of them were malnourished.
These results supported that malnutrition was one
of the most important risk factors for sarcopenia
and that sarcopenia and malnutrition are two
conditions that should be simultaneously evaluated
in geriatric patients. The association between
sarcopenia and malnutrition, as well as the risk of
malnutrition, is substantial, indicating that most
hospitalized older adults struggle with both of these
debilitating conditions during their hospital stay. This
highlights the necessity of including screening tools
to assess nutritional status and sarcopenia during
comprehensive geriatric assessment before or at
the time of hospital admission. All older hospitalized
individuals should be followed and treated with
an appropriate combination of nutritional support
and exercise programs as a priority approach for
sarcopenia and malnutrition. Furthermore, 40.8% of
patients with sarcopenia were overweight or obese
based on BMI values, suggesting that sarcopenic
obesity should not be ignored in these patients.
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