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ABSTRACT

Background: Variable levels of nutritional depletion, such as malnutrition and sarcopenia, are found in hospitalized patients’
profiles. Sarcopenia is a generalized, progressive muscle disease with a poor prognosis in various clinical settings.
malnutrition is a combination of inadequate dietary intake and nutrient absorption, which results in alterations in body
composition and biological function. In contrast to individuals without sarcopenia, people with sarcopenia have longer
hospital stays, a higher chance of in-hospital death, and worse results following discharge. Additionally, patients have a
worse prognosis if they have MSS. Aim and Objective: To Determine whether sarcopenia alone or in combination with
malnutrition is a better predictor of clinical outcomes (extended length of hospital stay and hospital readmission) in
hospitalized patients.Methods:It’s a Hospital-based Cross-sectional study Conducted in Tertiary Care Hospital over
Hospitalized Patients during the period of January 2023 - March 2023, All the Hospitalized Patients with age at least 18
years old and Give consent were included and Participants who did not give consent to participate in the study were
excluded. Critically ill patients who couldn’t respond were also excluded from the study, So total sample size was 150.
Malnutrition were assessed by MNA-SF (Mini - Nutritional Assessment - Short Form) and GLIM (Global Leadership
Initiative on Malnutrition) criteria. Sarcopenia was assessed by Muscle mass and muscle strength which were measured by
Hand Dynamometer and BIA (Bio-impedance Analyser).Result:A total of 150 patients were included in the current analysis,
the mean age of patients was 48+5 Years. 43%(n=65) were males. The Mean of actual body weight and BMI was 50 +8, and
2345 Kg/m2, respectively. Around 80% (n=120) have low HSG and 59% (n=89) were found to be sarcopenic. Around 46%
(n=69) were found to have Malnutrition. The MSS was Diagnosed in 57 patients (38%). Conclusion:The study provides
evidence that malnutrition and sarcopenia are prevalent in hospitalized patients and are associated with worse outcomes,
including prolonged length of stay and readmission. The findings highlight the importance of screening for malnutrition and
sarcopenia in clinical practice and implementing appropriate interventions to optimize patient outcomes
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INTRODUCTION degrees of inflammation, malnutrition is a

Variable levels of nutritional depletion, such as
malnutrition and sarcopenia, are found in hospitalized
patients’ profiles ''l. Sarcopenia is a generalized,
progressive muscle disease with a poor prognosis in
various clinical settings *. With or without varying
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combination of inadequate dietary intake and nutrient
absorption, which results in alterations in body
composition and biological function 4,

Depending on the diagnostic technique used, the
prevalence and severity of sarcopenia dramatically
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increase with age, ranging from 9.9% to 40.4% in
community-dwelling individuals, 28% to 69% in
hospitalized patients, and 71% in patients in intensive
care units °®*.  Malnutrition is commonly
acknowledged as being extremely common and a
significant risk factor for poorer clinical outcomes in
hospitalized patients ). With a wealth of literature
available, sarcopenia is also known to increase the
risk of poorer clinical outcomes, particularly in non-
hospitalized persons (with impairment of daily
activities and instrumental daily living, risk of hip
fracture, and mortality) "*'?. According to several
studies on hospitalized patients, those with sarcopenia
had lower mobility, lower quality of life, a longer
hospital stay, post-surgical problems, and mortality
than those without it "' Due to acute illnesses,
mobility issues, and anorexia, hospitalized patients are
at a disproportionately high risk of developing
sarcopenia and associated disorders, including
cachexia and malnutrition "',

Sarcopenia and malnutrition overlap despite being
classified as separate illnesses since they share
comparable etiological reasons and the loss of body
tissue as a common feature. As a result, their
relationship is complex, and each condition makes the
other worse '"'*l. Sarcopenia and malnutrition
frequently coexist in hospitalized patients. An
extensive correlation [OR: 4.06 (95% CI: 2.43, 6.80),
12 =71.4%] and significant overlap (41.6%) between
sarcopenia often known as malnutrition-sarcopenia
syndrome (MSS), might predict death in elderly
hospital patients and serve as a prognostic indicator in
their management. There is a need for more research
in this field due to the paucity of studies on the
prognostic usefulness of this syndrome, the exclusion
of and (risk of) malnutrition in older hospitalized
persons were found by a systematic evaluation of
seven studies (2506 patients) "), Additionally, the
coexistence of these disorders, older individuals, and
clinical outcomes other than mortality.

In contrast to individuals without sarcopenia, people
with sarcopenia have longer hospital stays, a higher
chance of in-hospital death, and worse results
following discharge. Additionally, patients have a
worse prognosis if they have MSS. Determining
whether sarcopenia alone or in combination with
malnutrition is a better predictor of clinical outcomes
(extended length of hospital stay, and hospital
readmission) in hospitalized patients was the goal of
this study.

MATERIALS AND METHODS

It’s a Hospital-basedCross-sectional study Conducted
in Tertiary Care Hospital over Hospitalized Patients
during the period of Jan2023- March 2023, All the
Hospitalized Patients with age at least 18 years old
and Give consent were included and Participants who
did not give consent to participate in the study were
excluded and Critically ill patients who couldn’t
respond were also excluded from the study .So total
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sample size was150.All the participants were Given

instructions about the study before start of the study.

Written Informed Consent were taken in their

Vernacular Language.Ethical Approval were taken

before the start of the study

Data Collection Tool

Their socio-demographic data like age, sex, Skeletal

muscle %, and hand grip strength by hand

dynamometer were recorded. Assessment of risk
malnutrition was taken by Mini Nutritional

Assessment-Short Form questionnaire (MNA-SF)

and GLIM criteria.

The diagnosis of malnutrition was confirmed if at

least one phenotypic and at least one etiologic

criterion was fulfilled, as recommended by the GLIM
experts.

Phenotypic Criteria

(1) unintentional body weight loss: the loss of >5%

habitual body mass within the past six months, or the

loss of >10% in more than six months,

(2) low body mass index (BMI): <20 kg/m2 in

subjects below 70 years and <22 kg/m2in individuals

70 years or older

3. muscle mass was assessed based on the

measurement of appendicular lean mass and

calculation of the Appendicular Lean Mass (ALM)
and an ALM index, which represents the ratio of

ALM (kg) and square of height (m2 ). ALM index

below the cut-off points for the Polish population (5.6

kg/m2 in women and 7.4 kg/m2 in men) was

indicative of low muscle mass (LMM). The
appendicular lean mass was measured with the
electrical bioimpedance method (BIA) (Omron

Karada scan,702T)

Etiologic Criteria

(I) Reduced food intake or assimilation was

recognized in subjects declaring any reduction in food

intake within the past three months in the MNA-SF
questionnaire,

(2) the disease burden/inflammatory condition was

recognized in all participants with a COPD diagnosis

Body Mass Index

Height and weight were measured using a

stadiometer and scale and then used to calculate BMI.

Those with a BMI in excess of 23 kg/m2 and 25

kg/m2 were considered overweight and obese

respectively. Those with a BMI between 18.5 and

22.9 kg/m2 were considered “normal”, and those less

than 18.5 kg/m2 were underweight.

To diagnose sarcopenia, the following measurements

can be taken:

e Muscle mass was measured using bioelectrical
impedance analysis (BIA), and muscle mass
index (MMI) of less than 7.0 kg/m?2 for men and
less than 5.7 kg/m? for women can be used to
diagnose sarcopenia using BIA. The cut-off
points for low muscle strength and Muscle mass
were following the AWGSOP (Asian Working
Group of Sarcopenia in Older patients)
recommendations
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e  Muscle strength was measured using handgrip
strength:
To perform the test, the person being tested holds a
handgrip dynamometer and squeezes it with
maximum effort for a few seconds. The test was
repeated three times on each hand, and the highest
value was used for analysis.
The cut-off value for diagnosing sarcopenia using
handgrip strength varies depending on factors such as
age, sex, and population studied. However, a handgrip
strength of less than 28 kg for men and less than 18 kg
for women is commonly used as a cut-off value for
diagnosing sarcopenia
Statistical Analysis
All data were Transferred and cleaned in MS 2006.
Descriptive statistics were also calculated. Mean and
standard deviation for parametric quantitative
variables, median and interquartile range for non-
parametric variables, and absolute and relative
frequency for categorical variables. Kolmogorov—
Smirnov was used for testing the quantitative variable
normality. For the data analysis, we grouped patients
with probable sarcopenia and those with sarcopenia,
comparing them to non-sarcopenic ones by Student’s
t-test, Mann—Whitney test, chi-squared, or Fisher’s
exact test in bivariate analysis. Multivariate analyses
were performed considering the outcomes of in-
hospital death (Cox regression), prolonged LOS

MALNUTRITION MSS

69 (46% )

57 (38%)

ISSN: 2250-3137

(categorized by a median of 10 days considering its
data distribution in our sample), and hospital
readmission six months after discharge (logistic
regression). Variables included in multivariate
analysis were selected by the p-value (p < 0.20)
obtained on bivariate analysis for comparison of
patients with and without sarcopenia. The entire
analysis was performed in SPPS 22.0 software, and p
values < 0.05 were considered statistically significant.
P<0.001 were highly Statistically Significant.

RESULT

General Features of Patients

A total of 150 patients were included in the current
analysis, the mean age of patients was 48+5 Years.
43%(n=65) were males

More than half of the patients (n=78,50%) were
admitted to the hospital due to respiratory problems,
and the rest due to cardiac problems, and
gastrointestinal problems.

The Mean of actual body weight and BMI was 50 +8,
and 23+5 Kg/m2, respectively. Around 80% (n=120)
have low HSG and 59% (n=89) were found to be
sarcopenic. Around 46% (n=69) were found to have
Malnutrition. The MSS was Diagnosed in 57 patients
(38%).

SARCOPENIA
89 (59% )

Figure -1, Overlap between Malnutrition and Sarcopenia in Hospitalized Patients (150)

Table 1. General and clinical outcomes comparison of patients grouped according to sarcopenia

diagnosis.

Non Sarcopenic Patients Sarcopenic Patients p Value

Age 47£16 47.43+17 0.883

Body Weight 59.43 + 10.7 48.64+11 <0.001
Height 157 £ 10 160.6949.7 0.079

BMI 24.03 +£4.7 19.0245 <0.001

Body Fat % 21.79 +£7.2 24.3247.5 0.043

FFM 23+4.5 18+4.4 <0.05
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MNA-SF 11+2.3 8+21 <0.05
SMMI 19.98 £4.19 540.8 <0.001
Hand Grip (Kg) 13.13+£13.07 7.4%6.7 <0.001
Table 2. General and clinical outcomes comparison of patients grouped according to Malnutrition
diagnosis
Non-Malnourished Patients Malnourished Patients p Value
Age 44+15.11 50+19.03 0.023*
Body Weight 61+6.2 4346 <0.001*
Height 15610 16248 <0.001*
BMI 25+4 16.4+2 <0.001*
Body Fat % 2448.41 2246 0.091
FFMI 2315 16+4.5 <0.05%*
MNA-SF 13425 8.5%3 <0.001*
SMMI 14.81%8 6.86+4.4 <0.001*
Hand Grip (Kg) 11.74%11 7.384+8 0.008*

Table 3. General and clinical outcomes comparison of patients grouped according to MSS diagnosis.

Non-MSS Patients MSS Patients p Value

Age 494+15.9 44 4+ 19 0.104

Body Weight 59.72410.5 424+5.4 <0.001*

Height 157.85+10.4 162.5 1+ 8.3 <0.003*

BMI 24+ 4.4 16+2.292 <0.001*

Body Fat % 23.63 £8.3 2274+ 6 0.486

FFMI 2243.2 1744 <0.05*

MNA-SF 12.2543 942.2 <0.05*

SMMI 1496 £7.75 4.93 £+ 0.893 <0.001*

Hand Grip (Kg) 11.77 £11.77 6.40 + 5.434 <0.001*

Table 4. Association of sarcopenia, MSS, and malnutrition with clinical outcomes: multivariate analysis
Predictors Malnutrition Sarcopenia MSS
OR p Value | OR) p Value | OR p Value

Prolonged Los | 2.240

(>10 Days) 0.039 3.729 0.004 2.601 0.014
Re-Admission

within 6 months | 2.662 0.006 4.163 0.001 2.12 0.034

DISCUSSION

The prevalence of malnutrition, MSS, and sarcopenia
in the study was 46%, 38%, and 59%, respectively.
Comparing these findings with previous studies, the
prevalence of malnutrition in the present study is
similar to the prevalence reported in a study by
Ballesteros-Pomar et al. ?” which reported a
prevalence of 60-64%. However, the prevalence of
malnutrition in the present study is higher than the
prevalence reported in a study by Sousa et al. "
which reported a prevalence of 10.4%. The prevalence
of MSS in the present study is higher than the
prevalence reported in a study by Ballesteros-Pomar
et al. ® which reported a prevalence of 20%. The
prevalence of sarcopenia in the Current study is
similar to the prevalence reported in a study by Anne
@2 which reported a prevalence of 21.4%. However,
the prevalence of sarcopenia in your study is similar
to the prevalence reported in a study by Ballesteros-
Pomar et al. ®” which reported a prevalence of 65-

©2023Int. J. LifeSci.Biotechnol.Pharma.Res.

71.1%. Overall, the study's findings suggest that
malnutrition, MSS, and sarcopenia are prevalent in
hospitalized patients and should be considered in
clinical practice

The present study also found that malnutrition had an
odds ratio of 2.2 and 2.6 for prolonged length of stay
and readmission within 6 months, respectively. This
means that patients with malnutrition were 2.2 times
more likely to have a prolonged length of stay and 2.6
times more likely to be readmitted within 6 months
compared to patients without malnutrition. This
finding is consistent with previous studies that have
reported a similar association between malnutrition
and prolonged length of stay and readmission. For
example, a study by Jensen et al. ¥ reported that
malnourished patients had longer hospital stays and
were more likely to be readmitted within 15 days.
Another study by Correia et al. ®* found that
malnutrition was associated with a longer length of
stay and increased risk of readmission. Similarly, a

1881



InternationalJournalofLife SciencesBiotechnologyand PharmaResearchVol. 12, No. 2, April- June2023

study by Kyle et al. ® reported that malnutrition was

associated with increased length of stay and
readmission rates in oncology patients. These findings
suggest that malnutrition is an important factor to
consider in clinical practice, as it can impact patient
outcomes and healthcare costs.

The Current study also found that sarcopenia had an
odds ratio of 3.7 and 4.1 for a prolonged length of stay
and readmission within 6 months, respectively. This
means that patients with sarcopenia were 3.7 times
more likely to have a prolonged length of stay and 4.1
times more likely to be readmitted within 6 months
compared to patients without sarcopenia. These
findings are consistent with previous studies that have
reported a similar association between sarcopenia and
prolonged length of stay and readmission. For
example, a meta-analysis by Cruz-Jentoft et al. *
found that sarcopenia was associated with a higher
risk of mortality and readmission in hospitalized
elderly patients. Another study by Ballesteros-
Pomaret al. ® reported that sarcopenia was
associated with worse outcomes in medical inpatients.
Similarly, a study by Correia et al. ¥ found that
sarcopenia was associated with a longer length of stay
and increased risk of readmission. These findings
suggest that sarcopenia is an important factor to
consider in clinical practice, as it can impact patient
outcomes and healthcare costs.

The Present study also found that MSS had an odds
ratio of 2.6 and 2.12 for a prolonged length of stay
and readmission within 6 months, respectively. This
means that patients with MSS were 2.6 times more
likely to have a prolonged length of stay and 2.12
times more likely to be readmitted within 6 months
compared to patients without MSS. These findings are
consistent with previous studies that have reported a
similar association between MSS and prolonged
length of stay and readmission. For example, a study
by Sousa et al.”*" found that MSS was a predictor of
worse outcomes in hospitalized patients. Another
study by Correia et al. ®* reported that a decline in
nutritional status in the first week of hospitalization
was associated with an increased likelihood of
prolonged length of stay and readmission. Similarly, a
study by Cruz-Jentoft et al. ** found that sarcopenia
and malnutrition were associated with a higher risk of
readmission and mortality in hospitalized elderly
patients. These findings suggest that MSS is an
important factor to consider in clinical practice, as it
can impact patient outcomes and healthcare costs.

CONCLUSION

The study provides evidence that malnutrition and
sarcopenia are prevalent in hospitalized patients and
are associated with worse outcomes, including
prolonged length of stay and readmission. The
findings highlight the importance of screening for
malnutrition and sarcopenia in clinical practice and
implementing appropriate interventions to optimize
patient outcomes. However, further research is needed

©2023Int. J. LifeSci.Biotechnol.Pharma.Res.
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to investigate the effectiveness of interventions
targeting malnutrition and sarcopenia in hospitalized
patients.

RECOMMENDATIONS

e Screening for malnutrition and sarcopenia should
be implemented in clinical practice to identify
patients at risk and provide appropriate
interventions.

e Multidisciplinary teams should be involved in the
management of malnutrition and sarcopenia to
optimize patient outcomes.

o Further research is needed to investigate the
effectiveness of interventions targeting
malnutrition and sarcopenia in hospitalized
patients.

LIMITATIONS

e  The study was conducted in a single center and
may not be generalizable to other populations.

e  The sample size was relatively small, which may
limit the statistical power of the study.

e The study was observational in nature and
cannot establish causality between malnutrition,
sarcopenia, and worse outcomes.

CONFLICT OF INTEREST
None

FUNDING AGENCIES
MDRU (Multi- Disciplinary Research Unit) of the
institute.

ACKNOWLEDGMENT

We are thankful to Dr.NareshMakwana, Associate
professor, Department of Community medicine who
constantly support us. We also thankful to the Head of
the Community Medicine Department, and Head Of
the Institute for their whole Hearted support. Last but
not least we are so much thankful to all the patients
who gave consent to participate in the study.

REFERENCES

1. Cederholm, T.; Barazzoni, R.; Austin, P.; Ballmer, P.;
Biolo, G.; Bischoff, S.C.; Compher, C.; Correia, L;
Higashiguchi, T.; Holst, M.; et al. ESPEN guidelines on
definitions and terminology of clinical nutrition. Clin.
Nutr. 2017, 36, 49—64. [CrossRef] [PubMed]

2. Cruz-Jentoft, A.J.; Bahat, G.; Bauer, J.; Boirie, Y.;
Bruyere, O.; Cederholm, T.; Cooper, C.; Landi, F.;
Rolland, Y.; Sayer, A.A.; et al. Sarcopenia: Revised
European consensus on definition and diagnosis. Age
Ageing 2019, 48, 16-31. [CrossRef] [PubMed]

3. Jensen, G.L.; Mirtallo, J.; Compher, C.; Dhaliwal, R.;
Forbes, A.; Grijalba, R.F.; Hardy, G.; Kondrup, J.;
Labadarios, D.; Nyulasi, I.; et al. Adult starvation and
disease-related malnutrition: A proposal for etiology-
based diagnosis in the clinical practice setting from the
international consensus guideline committee. JPEN J.
Parenter. Enter. Nutr. 2010, 34, 156-159. [CrossRef]
[PubMed]

1882



InternationalJournalofLife SciencesBiotechnologyand PharmaResearchVol

4. Cederholm, T.; Jensen, G.L.; Correia, M.ILT.D.; 15
Gonzalez, M.C.; Fukushima, R.; Higashiguchi, T.;
Baptista, G.; Barazzoni, R.; Blaauw, R.; Coats, A.J.S.;
et al. Glim criteria for the diagnosis of malnutrition—A
consensus report from the global clinical nutrition

community. J. Cachexia Sarcopenia Muscle 2019, 10, 16.

207-217. [CrossRef]

5. Mayhew, AJ.; Amog, K.; Phillips, S.; Parise, G.;
McNicholas, P.D.; De Souza, R.J.; Thabane, L.; Raina,
P. The prevalence of sarcopenia in community-dwelling

older adults, an exploration of differences between  17.

studies and within definitions: A systematic review and
meta-analyses. Age Ageing 2019, 48, 48-56. [CrossRef]
6. Churilov, I.; Churilov, L.; Macisaac, R.J.; Ekinci, E.I.

Systematic review and meta-analysis of the prevalence  18.

of sarcopenia in post-acute inpatient rehabilitation.
Osteoporos. Int. 2018, 29, 805-812. [CrossRef]
7. Moisey, L.L.; Mourtzakis, M.; Cotton, B.A.; Premji, T.;

Heyland, D.K.; Wade, C.E.; Bulger, E.; Kozar, R A. 19.

Skeletal muscle predicts ventilator-free days, ICU-free
days, and mortality in elderly ICU patients. Crit. Care
2013, 17, R206. [CrossRef]

8. Bauer, J.; Morley, J.E.; Schols, A.M.W.J.; Ferrucci, L.;
Cruz-Jentoft, A.J.; Dent, E.; Baracos, V.E.; Crawford,

J.A.; Doehner, W.; Heymsfield, S.B.; et al. Sarcopenia:  20.

A time for action. An SCWD position paper. J.
Cachexia Sarcopenia Muscle 2019, 10, 956-961.
[CrossRef]

9. UhlL S.; Siddique, S.M.; McKeever, L.; Bloschichak, A.;
D’Anci, K.; Leas, B.; Mull, N.K.; Tsou, A.Y.
Malnutrition in Hospitalized Adults: A Systematic
Review; Agency for Healthcare Research and Quality:

Rockville, MD, USA, 2021. [CrossRef] 21.

10. Bahat, G.; Kilic, C.; Ozkok, S.; Ozturk, S.; Karan, M.A.
Associations of sarcopenic obesity versus sarcopenia
alone with functionality. Clin. Nutr. 2021, 40, 2851
2859. [CrossRef]

11. Huang, P.; Lou, K.; Xu, J.; Huang, W.; Yin, W.; Xiao,

M.; Wang, Y.; Ding, M.; Huang, X. Sarcopenia as arisk ~ 22.

factor for future hip fracture: A meta-analysis of
prospective cohort studies. J. Nutr. Health Aging 2021,
25, 183—188. [CrossRef]

12. Xu, J.; Wan, C.S.; Ktoris, K.; Reijnierse, E.M.; Maier,

A.B. Sarcopenia is associated with mortality in adults:  23.

A systematic review and meta-analysis. Gerontology
2021, 68, 1-16. [CrossRef] [PubMed]

13. Zhang, X.M.; Chen, D.; Xie, X.H.; Zhang, J.E.; Zeng,
Y.; Cheng, A.S. Sarcopenia as a predictor of mortality
among the critically ill in an intensive care unit: A

systematic review and meta-analysis. BMC Geriatr.  24.

2021, 21, 339. [CrossRef] [PubMed]
14. Dévalos-Yerovi, V.; Marco, E.; Sdnchez-Rodriguez, D.;

Guillen-Sola, A.; Duran, X.; Pascual, E.M.; Muniesa, 25.

J.M.; Escalada, F.; Duarte, E. Sarcopenia according to
the revised European consensus on definition and

diagnosis (EWGSOP?2) criteria predicts hospitalizations  26.

and long-term mortality in rehabilitation patients with
stable chronic obstructive pulmonary disease. J. Am.
Med. Dir. Assoc. 2019, 20, 1047-1049. [CrossRef]
[PubMed]

©2023Int. J. LifeSci.Biotechnol.Pharma.Res.

.12, No. 2, April- June2023 ISSN: 2250-3137

. Wang, H.; Yang, R.; Xu, J.; Fang, K.; Abdelrahim, M.;
Chang, L. Sarcopenia as a predictor of postoperative
risk of complications, mortality and length of stay
following gastrointestinal oncological surgery. Ann. R.
Coll. Surg. Engl. 2021, 103, 630-637. [CrossRef]
Gingrich, A.; Volkert, D.; Kiesswetter, E.; Thomanek,
M.; Bach, S.; Sieber, C.C.; Zopf, Y. Prevalence and
overlap of sarcopenia, frailty, cachexia and malnutrition
in older medical inpatients. BMC Geriatr. 2019, 19, 120.
[CrossRef]

Roberts, S.; Collins, P.; Rattray, M. Identifying and
managing malnutrition, frailty and sarcopenia in the
community: A narrative review. Nutrients 2021, 13,
2316. [CrossRef]

Jeejeebhoy, K.N. Malnutrition, fatigue, frailty,
vulnerability, sarcopenia and cachexia: Overlap of
clinical features. Curr. Opin. Clin. Nutr. Metab. Care
2012, 15, 213-219. [CrossRef]

Ligthart-Melis, G.C.; Luiking, Y.C.; Kakourou, A.;
Cederholm, T.; Maier, A.B.; De Van Der Schueren,
M.A.E. Frailty, sarcopenia, and malnutrition frequently
(co-) occur in hospitalized older adults: A systematic
review and meta-analysis. J. Am. Med. Dir. Assoc.
2020, 21, 1216-1228. [CrossRef]

Ballesteros-Pomar, M. D., Gajete-Martin, L. M.,
Gonzalez-Arnaiz, E., Gonzalez-Roza, L., Garcia-Pérez,
M. P., Gonzailez-Alonso, V., Garcia-Gonzalez, M. A.,
Cuevas, M. J., Fernandez-Perez, E., Mostaza-Fernandez,
J. L., & Cano-Rodriguez, I. (2021). Disease-Related
Malnutrition and Sarcopenia Predict Worse Outcome in
Medical Inpatients: A Cohort Study. Nutrients, 13(9).
https://doi.org/10.3390/nu13092937

Sousa, I. M., Burgel, C. F., Silva, F. M,
&TrussardiFayh, A. P. (2022). Prognostic Value of
Isolated  Sarcopenia or  Malnutrition—Sarcopenia
Syndrome for Clinical Outcomes in Hospitalized
Patients. Nutrients, 14(11).
https://doi.org/10.3390/nu14112207

Gingrich, A., Volkert, D., Kiesswetter, E.et
al. Prevalence and overlap of sarcopenia, frailty,
cachexia and malnutrition in older medical
inpatients. BMC Geriatr 19, 120 (2019).
https://doi.org/10.1186/s12877-019-1115-1

Jensen GL, Mirtallo J, Compher C, et al. Adult
starvation and disease-related malnutrition: a proposal
for etiology-based diagnosis in the clinical practice
setting from the International Consensus Guideline
Committee. JPEN J Parenter Enteral Nutr.
2010;34(2):156-159.

Correia MITD, Perman MI, Waitzberg DL. Hospital
malnutrition in Latin America: a systematic review.
ClinNutr. 2017;36(4):958-967.

Kyle UG, Genton L, Pichard C. Hospital length of stay
and nutritional status. CurrOpinClinNutrMetab Care.
2005;8(4):397-402.

Cruz-Jentoft AJ, Bahat G, Bauer J, et al. Sarcopenia:
revised European consensus on definition and diagnosis.
Age Ageing. 2019;48(1):16-31.

1883


https://doi.org/10.3390/nu13092937
https://doi.org/10.3390/nu14112207
https://doi.org/10.1186/s12877-019-1115-1

