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Abstract

Objective: This study aimed to evaluate the prevalence of sarcopenia and malnutrition among

patients undergoing elective operations and the associated factors.

Methods: A cross-sectional study design was used to analyze data collected from 111 partic-

ipants (60 males and 51 females) aged�50 years. The European Working Group on Sarcopenia in

Older People criteria were used to define sarcopenia; anthropometric measurements, body

composition data, and Mini Nutritional Assessment-Short Form questionnaire responses were

used to assess the nutritional status of the participants.

Results: The prevalence rates of malnutrition and sarcopenia were 34% and 39%, respectively, in

the study population. In addition, we found that malnourished patients were more likely to be

female, unemployed, diabetic, and dyslipidemic. The study also showed that patients with sarco-

penia were more likely to be older and have diabetes.

Conclusions: Malnutrition, diagnosed using the Mini Nutritional Assessment-Short Form ques-

tionnaire, is associated with sarcopenia, female sex, working condition, diabetes, and dyslipide-

mia. A significant association was reported between sarcopenia, age, and diabetes.
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Introduction

Sarcopenia has been recognized as a pro-

gressive and generalized skeletal muscle dis-
ease that includes the accelerated loss of

muscle mass and function.1 This condition

is associated with an increased risk of

adverse outcomes involving frailty, func-
tional decline, falls, and mortality.2 The

European Working Group on Sarcopenia

in Older People (EWGSOP) has stated
that sarcopenia can be diagnosed if the

patient has low lean muscle mass along

with either low physical performance or

reduced muscle strength.3 The global esti-
mates of sarcopenia prevalence in older

patients vary from 3% to 30% according

to the operational definition implemented
and the study settings.4

Malnutrition is recognized as a condition

characterized by deficiency in energy and

nutrient supply with negative effects and
measurable consequences.5 Nutritional

status plays an important role in health

and recovery from illness or injury.
Several studies have shown significant cor-

relations between the severity of nutritional

deficiencies and a higher risk of related

morbid events among the hospitalized
older patients and revealed an approxi-

mately 30%–50% incidence of malnutrition

among hospitalized population.6

Malnutrition and sarcopenia are present

in parallel and often manifest clinically as a

combination of disease burden, inflamma-

tion, decreased nutrient intake, decreased
body weight, altered immune and endocrine

functions, and reduced response to oxida-

tive stress as well as decreased muscle mass,
strength, and/or physical function.7

Disease-related malnutrition and sarcope-
nia are associated with increases in all-
cause mortality, morbidity, length of hospi-
tal stay, and functional impairments that
lead to a loss of independence and higher
healthcare costs. Different mortality rates
are reported in malnourished patients and
well-nourished patients after hospitaliza-
tion, and higher mortality is the most
common complication in sarcopenia
patients.8 Older age is associated with the
risk of comorbidities and physically debili-
tating conditions that are suggestive of neg-
ative clinical outcomes. These conditions
such as sarcopenia and malnutrition are
partially reversible.9

Several studies have assessed the effect of
malnutrition sarcopenia on the clinical out-
come of restricted types of surgeries.5,10,11

Other studies have investigated the effect of
either sarcopenia, malnutrition, or both on
the clinical outcomes of certain medical
conditions.12 A review by Meyer and
Valentini8 showed that several studies
have emphasized on the increased length
of hospitalization in patients with disease-
related malnutrition and sarcopenia.
Moreover, the review explained that the
higher hospitalization duration was related
to increased complications and demographic
conditions that lead to high hospital and
healthcare costs. Moreover, it demonstrated
a higher readmission rate among patients
with sarcopenia. Furthermore, it linked the
increase in postoperative complications,
duration of hospitalization, and health
costs with advanced stages of sarcopenia.

A study by Sehouli et al.5 evaluated the
effects of sarcopenia and malnutrition on
severe postoperative complications and
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overall survival in patients with gynecologic
cancer. They revealed that the prevalence of
sarcopenia was 32%; 18% of the patients
developed severe postoperative complica-
tions, and 4% died. A meta-analysis by
Simonsen et al.13 showed that the preoper-
ative incidence of sarcopenia was associated
with a significantly higher risk of major
complications and total complications,
with risk ratios of 1.4 and 1.35, respectively.
In a recent study, Ikeda et al.14 revealed
that sarcopenia and malnutrition were inde-
pendent prognostic factors, with significant
hazard ratios of 1.79 and 1.78, respectively.
Patients with sarcopenia and malnutrition
were categorized as the high-risk group
and those without these conditions were
categorized into the low-risk group. The
survival rate was significantly lower in the
high-risk group.

In Palestine, a study by Badrasawi et al.
(2020)15 showed that the sarcopenia preva-
lence was approximately 27% in patients
aged �60 years. To the best of our knowl-
edge, no studies have explored the effect of
malnutrition and sarcopenia on the clinical
outcome of the operations. Therefore, this
study was conducted to assess the preva-
lence of sarcopenia and malnutrition
among patients aged >50 years who under-
went elective surgery and the possible asso-
ciated factors.

Patients and methods

Study design

This cross-sectional study was conducted at
two governmental and three private hospi-
tals in the south of the west bank. The study
recruited patients aged �50 years who were
admitted for elective surgery from
December 2022 to April 2022. A list of
daily elective surgeries was obtained from
the Ministry of Health. Upon admission,
one day before the operation, data related
to the patients’ demographic

characteristics, medical and surgical histo-

ries, and sarcopenia and malnutrition status

were collected. Ethical approval was taken

from the deanship of scientific research of

Palestine Polytechnic University (Ref. no:

KA/41/2022); permissions were obtained

from the Palestinian Ministry of Health

and private hospitals. Furthermore, the

study was conducted following the

Equator guidelines - STROBE criteria.16

Study population

The study population comprised patients

aged >50 years who were admitted for gen-

eral elective surgeries in Hebron hospitals.

A convenient sampling method was used to

recruit participants who were assessed upon

admission before undergoing an operation.

Patients who were admitted for daycare

surgery, those with lower limb edema,

those who were undergoing chemotherapy,

and those diagnosed with neurodegenera-

tive diseases were excluded from the study.

The sample size was calculated using Open

EPI software, considering an alpha level of

0.05, power of 80%, and sarcopenia preva-

lence of 20%, as evidenced from a previous

study.17 The expected difference was 5%,

and the minimum required sample size

was 106. Considering the possibility of

dropouts, the required sample size was

increased to 120.

Data collection

Patients who agreed to join the study were

asked to fill out a structured questionnaire

by interview. The questionnaire contains

five sections. The first section was about

sociodemographic characteristics, and the

second section was about medical history.

The third section was about the nutritional

status assessment of the participants.

The fourth section was about sarcopenia

assessment using sarcopenia assessment
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tools. Later on, the clinical outcomes of

each patient’s operation were documented.

Assessment tools

Sarcopenia assessment tools

An analysis of strength, performance, and

muscle mass was performed as per the

European consensus definition of the

EWGSOP. Grip strength in both hands

(name of device) was examined, the timed

“Up and Go” test was performed, and skel-

etal muscle index was calculated; the values

of the stronger hand were used. To obtain

the skeletal muscle index, the amount of

skeletal muscle mass (SMM) was calculated

using the formula by Janssen et al., which

included a parameter from bioelectrical

impedance analysis. Ultimately, skeletal

muscle index was calculated as SMM/body

mass� 100, where the patients’ muscle mass

was converted to percentage muscle

mass and adjusted for nonskeletal muscle

tissues, as originally introduced by Janssen

et al.5,18

Nutritional status assessment

Nutritional status assessment was per-

formed using anthropometric measure-

ment, body composition, and malnutrition

status using the Mini Nutritional

Assessment-Short Form (MNA-SF) ques-

tionnaire (Arabic version).

Anthropometric measurements

The anthropometric parameters of weight

and height were measured; all equipment

was adjusted before the measurements

were taken to ensure accuracy. Body mass

index was calculated as (body in kilogram

divided by height squared in meters

(kg/m2)).

Body composition

Body composition was measured using full

body sensor OMRON HBF-514C. The fat

mass, fat percentage, fat-free mass, soft lean

mass, SMM, and basal metabolic rate were

extracted from the output provided by the

sensor.

Malnutrition measurement

MNA-SF (Arabic version)19–22 was used

for malnutrition screening. The following

cutoff points were used to identify the mal-

nutrition risk: (a) normal: 12–14; (b) at risk

of malnutrition: 8–11; and (c) malnour-

ished: 0–7.23–26

Ethical considerations

The study was approved and monitored by

the research ethics committee of the

Palestine Polytechnic University (Reference

number: KA/41/2022). Each participant was

informed of the study purpose, assessment

procedures, and potential risks after which

they provided signed written consent for

study participation. Moreover, the data

sheet guaranteed de-identification of patient

details to ensure privacy and confidentiality.

Permission and approval to conduct the

study were obtained from the Palestinian

Ministry of Health. The study was con-

ducted as per the guidelines in the

Declaration of Helsinki.27

Statistical analysis

The Statistical Package for the Social

Sciences TM, version 21 was used to ana-

lyze the collected data; 5% alpha level and

80% power were considered for all statisti-

cal tests. Independent samples t-test and

analysis of variance test were used to deter-

mine the significance of differences where

data were normally distributed. Mann–

Whitney U and Kruskal–Wallis tests were

used to determine the significance of
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differences for data that were not normally

distributed. The association of sarcopenia

or malnutrition with categorical variables

was carried out using the chi-square test.

Results

The sociodemographic characteristics of the

patients showed that 54.1% of the patients

were males. The median participant age was

60 years (52–67 years). In total, 89.2% of

the patients were married, and 38.7% of the

patients had received high school educa-

tion. The mean number of years spent in

receiving education was 6.33� 4.39 years.

In total, 43.2% of the patients were unem-

ployed, 91.9% lived with their families,

48.6% lived in cities, and 40.5% had a

monthly income of 1500–3000 Israeli

Shekel (ILS). The participants’ characteris-

tics are presented in Supplementary File 1.

(Supplementary File 1: Table 1:

Sociodemographic characteristics, Table 2:

Medical history, Table 3: Clinical features

of the current surgery).
Figure 1 demonstrates the prevalence of

sarcopenia and malnutrition using MNA-

SF and their association among the study

patients. In total, 37.8% of the patients

were categorized into the group at risk of

malnutrition. Furthermore, 38.7% of the

patients had sarcopenia. Sarcopenia was

significantly associated with malnutrition

and malnutrition risk according to

MNA-SF in our study sample.
With respect to the association between

malnutrition according to MNA-SF and

sociodemographic variables, female sex

61.3

38.7

Normal Sarcopenic 

Sarcopenia

27.9

37.8
34.2

Well nurished At risk Malnurished

Malnutri�on according to MNA-SF

12.9

47.6 50

87.1

52.4 50

0

20

40

60

80

100

Well nurished At risk Malnurished

Sacropenic Normal

*

(a) (b)

(c)

Figure 1. Prevalence of sarcopenia and malnutrition among study patients according to MNA-SF. *signif-
icant, p< 0.05 using chi-square test. MNA-SF: Mini Nutritional Assessment-Short Form questionnaire
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was significantly associated with malnutri-
tion according to MNA-SF (p< 0.05).
Being unemployed was also associated with
malnutrition according to MNA-SF
(p< 0.004) (Supplementary File 1: Table 4).
In terms of medical history, malnutrition
was associated with diabetes, (p< 0.05) and
dyslipidemia (p< 0.05), as revealed by the
chi-square test. The results are presented in
(Supplementary File 1: Table 5). The associ-
ation between sarcopenia and sociodemo-
graphic factors revealed significant
association with older age only, p< 0.05.
(Supplementary File 1: Table 6). In terms
of medical history sarcopenia was associated
with diabetes mellitus. (Supplementary
File 1: Table 7).

Table 1 shows the association between
malnutrition risk and surgery-related data
among the study participants.

The results revealed that age is signifi-
cantly associated with sarcopenia
(p< 0.05), and among comorbidities, only

diabetes showed a significant association
with sarcopenia (p< 0.05).

Table 2 demonstrates the association
between sarcopenic status and the clinical
outcomes of operations. The detailed results
are presented in Supplementary File 1.

Discussion

Several studies have explored the associa-
tion between diabetes, sarcopenia, and mal-
nutrition according to MNA-SF. Muscle
loss in sarcopenia differs between healthy
individuals and people with diabetes.
Muscle catabolism is enhanced in individu-
als with diabetes as a result of insulin resis-
tance and attenuated insulin signaling. The
association of sarcopenia, diabetes, and
malnutrition is a result of metabolic, hor-
monal, and inflammatory mechanisms that
consequently lead to muscle degradation.
Malnutrition leads to decreased protein
synthesis, increased inflammatory cytokines

Table 1. Association between surgery-related data and malnutrition according to MNA-SF.

Normal nutrition

n¼ 31

At risk of developing

malnutrition

n¼ 42

Malnutrition

n¼ 38 p-value

Variable

Type of surgery 0.239

Major 20 (64.5) 21 (50) 17 (44.7)

Minor 11 (35.5) 21 (50) 21 (55.3)

Admission to the ICU 0.837

Yes 5 (16.1) 5 (11.9) 6 (15.8)

No 26 (83.9) 37 (88.1) 32 (84.2)

Duration of ICU admission 2.2� 16 4.8� 2.7 8.4� 6.1 0.083

Postoperative complications 0.261

Yes 8 (25.8) 14 (33.3) 17 (44.7)

No 23 (74.2) 28 (66.7) 21 (55.3)

Wound infection 0.55

Yes 10 (32.3) 15 (35.7) 17 (44.7)

No 21 (67.7) 17 (64.3) 21 (55.3)

Wound bleeding 0.285

Yes 5 (16.1) 10 (23.8) 4 (10.5)

No 26 (83.9) 32 (76.2) 34 (89.5)

Duration of hospitalization 4 (2–7) 4.5 (2.8–9.3) 5 (2–15) 0.542

ICU: intensive care unit.
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levels (interleukin-6, tumor necrosis factor),

and mitochondrial dysfunction, ending with

muscular atrophy.1 Diabetes, especially

type 2 diabetes, that occurs as a result of

insulin resistance, leads to muscle glucose

absorption, resulting in catabolism and

muscle degradation.28 The hyperglycemic

state results in oxidative stress and glyca-

tion end products, which worsen muscle

function.29

Diabetes, especially type 2 diabetes is

related to a 1.55-fold higher risk of sarcope-

nia in older adults than in the general pop-

ulation. Therefore, sarcopenia in people with

diabetes needs more attention than in those

without diabetes.30 Sarcopenia could be the

link between malnutrition and diabetes; a

study showed that women with a poor nutri-

tional status were more likely to have sarco-

penia with an odds ratio of OR 4.97, while

those with type 2 diabetes showed a higher

probability of sarcopenia with an odds ratio

of 5.52 than nondiabetic women.31

The prevalence of malnutrition accord-

ing to MNA-SF in this study is considered

significantly higher than that in the previ-

ous study, which was performed among 302

patients using the same screening tool,

MNA-SF, showing prevalence rates of

18% in participants at risk of developing

malnutrition and 8% in those who were

malnourished.32 However, the prevalence

was lower than that in other studies. For

instance, Dubhashi and Kayal in their

study on 47 patients demonstrated that

10.6% of the cases were at no risk of mal-

nutrition and 89.4% were at risk of malnu-

trition and malnourished. Kagansky et al.

in their study on 414 patients, found that

17.6% of the participants were well-

nourished, 33.2% were at risk of malnutri-

tion, and 49.4% were malnourished.33

According to Soini et al., based on their

study of 178 patients, 49% was well-

nourished, 48% were at risk of malnutri-

tion, and 3% were malnourished.34

Table 2. Association between surgery-related data and sarcopenia.

Sarcopenia

n¼ 43

Nonsarcopenia

n¼ 68 p-value

Variable

Type of surgery 0.567

Major 21 (48.8) 37 (54.4)

Minor 22 (51.2) 31 (45.6)

Admission to the ICU 0.656

Yes 7 (16.3) 9 (86.8)

No 36 (83.7) 59 (13.2)

Duration of ICU admission 5.86� 4.9 4.5� 4.37 0.581

Postoperative complications 0.965

Yes 24 (35.3) 15 (34.9)

No 44 (64.7) 28 (65.1)

Wound infection 0.769

Yes 17 (39.5) 25 (36.8)

No 26 (60.5) 43 (63.2)

Wound bleeding 0.741

Yes 8 (18.6) 11 (16.2)

No 35 (81.4) 57 (83.8)

Duration of hospitalization 5 (5–9) 4.5 (3–10) 0.775

ICU: intensive care unit.
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Pepersack et al. highlighted the high preva-
lence of poor nutritional status among geri-
atric hospitalized patients because they
found 82% were at risk and 31% were
severely malnourished.35 Lopez et al. in
their study on 89 patients,36 demonstrated
that 7.9% were malnourished, 61.8% were
at risk of malnutrition, and 30.3% were
well-nourished. Cansado et al. in a study
on 531 using MNA, reported that 26.6%
of patients were malnourished.37 This high
prevalence could be attributed to the fact
that poor nutritional status is linked with
numerous factors in older individuals,
such as decreased cognitive and functional
status, medications, presence of chronic dis-
eases, isolation, poverty, and poor denti-
tion.38 This should raise concern as the
medical staff are usually insufficiently
aware of the significance of nutritional
assessment in older patients.33

According to the present study, mal-
nourished patients are likely to be elder
females. This is in accordance with other
studies including the Kostecka and
Bojanowskain39 study, and the Ghosh
et al. study40 and other studies.41,42

In addition, this study demonstrates a
significant association between unemploy-
ment and malnutrition as well as between
working conditions and malnutrition. This
is in accordance with the study by
Keshavarzi et al., who revealed that mal-
nourished or at-risk patients were more
likely to be unemployed. Furthermore, an
Egyptian study confirmed that unemploy-
ment is an absolute risk factor for malnu-
trition among older patients.43

Unemployment had a significant impact
on the malnutrition status in the older pop-
ulation. Those who were unemployed were
3.23 times more likely to be malnourished.
This can be attributed to the fact that the
employed older individuals possibly could
have good financial status, which leads to
good access to nutritional foods. Moreover,
they are known to depend economically less

on the caregivers for the fulfillment of die-
tary and other basic needs required for
good health.44 Furthermore, studies
showed that unemployed older adults were
more malnourished than employed ones;
thus, being employed and having social
support provide economic stability and
mental contentment in the older
population.44

Furthermore, this study showed a signif-
icant association between the nutritional
status and the presence of diabetes, as the
majority of malnourished patients were
more likely to be diabetics. Although our
study confirmed the association, other stud-
ies using MNA-SF could not confirm it45

because they used different screening
tools.46 However, the present study findings
are consistent with those of a study done by
Bourdel-Marchasson and Alan Sinclair.
Older patients with diabetes, specifically
type 2 diabetes, were at high risk of devel-
oping both undernutrition and malnutri-
tion. One of the reasons that could explain
this is what concluded in the Finestone
et al. study as they explored the reasons
for this higher risk. Dysphagia was more
common in patients with type 2 diabetes,
and dysphagia increases the risk of malnu-
trition.47 The association between diabetes
and poor nutrition can be explained by the
fact that diabetes is a chronic and catabolic
disease; furthermore, most patients had
poorly controlled diabetes, diabetic compli-
cations, medications side effects, decrease in
functional and cognitive status, loss of taste
and smell, poor dentition, isolation, pover-
ty, endocrine and gastrointestinal disorders,
loss of appetite due to both disease state
and psychosocial factors, sarcopenia, and
accelerated muscle mass and strength loss.48

In total, 39% of the study participants
had sarcopenia. This parallels the preva-
lence in a meta-analysis and systematic
review, which was 37%.49 The sarcopenia
prevalence of hospitalized older adults was
substantially higher than that of
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community-dwelling according to Cruz-
Jentoft et al.50 It is likely that the sarcope-
nia prevalence in inpatients depends consid-
erably on the applied definition and that the
prevalence is even higher when measured at
hospital discharge because of a rapid
decline in strength and mass during hospi-
talization.49 The finding also is in agree-
ment with the prevalence of 36.4%
reported by Wang et al.51

Sarcopenia is an age-related syndrome52

characterized by progressive and general-
ized loss of SMM and strength; recent find-
ings indicate that sarcopenic patients are
more likely to be older. The risk factors
for sarcopenia include low body mass
index, decreased activity and protein
intake, and the presence of chronic dis-
eases.53 It is also considered a combination
of changes in insulin resistance, chronic dis-
ease, inflammation, endocrine function,
muscle disuse, and nutritional deficiencies.
Reduction in growth hormone, insulin-like
growth factor-1 (IGF-1), and testosterone
levels may lead to the loss of lean body
mass and increase in body fat. Additionally,
insulin resistance, higher cortisol levels, high
levels of inflammatory markers, low vitamin
D levels, and immune system changes could
contribute to sarcopenia and cause altera-
tions in protein metabolism. All these factors
can combine with age to cause sarcopenia;
however, sarcopenia tends to be more preva-
lent in individuals with comorbidities.53

Sarcopenia has been linked to chronic
diseases; therefore, it is not surprising that
the present study found an association
between diabetes and sarcopenia. This
result is in agreement with that reported
by Yuenyongchaiwat et al., who confirmed
the association between diabetes and sarco-
penia, as diabetic patients were two-fold
likely to have sarcopenia.54 This could be
attributed to the presence of type 2 diabe-
tes, an increasingly prevalent metabolic
disease worldwide, which has been docu-
mented to result in a more rapid decline in

muscle mass along with strength and func-
tional capacity, contributing to the mecha-
nism of sarcopenia. Diabetes, especially
type 2, is believed to be an important pre-
dictive factor of sarcopenia, and the pres-
ence of sarcopenia with diabetes could lead
to an increased risk of mental health issues,
frailty, physical disability, and dependency.
Moreover, individuals with type 2 diabetes
mellitus are more vulnerable to greater loss
in muscle mass, strength, and functional
capacity with aging than nondiabetic indi-
viduals.55 A meta-analysis illustrated that
sarcopenia and diabetes seem to be recipro-
cally related and could share similar patho-
genetic pathways. Diabetes may lead to
sarcopenia, and sarcopenia may lead to
lower muscle glucose uptake, hyperglyce-
mia/hyperinsulinemia, and insulin resis-
tance, all known precursors of diabetes.
Poor physical performance can be associated
with an increased risk of diabetes. Moreover,
muscle fat infiltration might also cause insu-
lin resistance promoting both the develop-
ment of sarcopenia and diabetes.

Limitations

This study is one of the few studies that
describe malnutrition screening and sarco-
penia among surgery patients in Palestine.
However, this study had certain limitations.
First, the study’s small sample size (n¼ 111)
limited the generalizability of the findings in
a larger population. A greater sample size
would increase the study’s statistical power
and the reliability of the associations dis-
covered. Second, participants were selected
from individuals attending elective proce-
dures, which may not represent the broader
surgical patient population. Finally, unre-
ported lifestyle factors, which are key con-
tributors to sarcopenia and malnutrition,
such as dietary habits, diet intake, physical
activity, and exercise, were not investigated
in this study and must be explored in future
studies.
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Conclusions

The findings of this observational study

indicate a notable prevalence of sarcopenia

and malnutrition according to MNA-SF

among patients aged �50 years as well as

a possible link between these disorders. The

study also suggests that sarcopenia is asso-

ciated with factors such as sex, working

conditions, a history of surgical procedures,

advanced age, and diabetes. More studies

with larger, more varied cohorts are

needed to confirm these findings and deter-

mine causal relationships.
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