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Supplementary Figure 1. Detailed forest plot of NRS2002 prevalence   
 

 

 

 

 

 

 



 

 

 

 

 
 

Supplementary Figure 1. (cont.) Detailed forest plot of NRS2002 prevalence   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

Supplementary Figure 2. Detailed forest plot of GLIM prevalence 

 

 

 

 

 

 

 

 
 

 



 

 

 

 
 

Supplementary Figure 2. (cont.) Detailed forest plot of GLIM prevalence 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 1. Detailed PICOS statement and protocol deviations 
 

1. Comparison of original protocol and final implementation 

Item Original protocol 

(CRD42023480467) 

Final implementation Justification for deviation (Scientific reason) 

Assessment 

tools 

Included NRS2002, 

MNA-SF, STAMP, SGA, 

and PG-SGA.  

Included NRS2002, 

MNA-SF, STAMP, 

and GLIM (Omitted 

SGA and PG-SGA). 

Scope Refinement: To prioritize universal tools 

(e.g., NRS2002, GLIM) applicable to the general 

inpatient population. SGA/PG-SGA are primarily 

tailored for oncology or specialized scenarios, and 

do not extend the age group coverage or add 

functional value beyond the selected instrument 

set.  

Databases & 

language 

9 databases (including 4 

Chinese); English and 

Chinese languages. 

5 English databases; 

English language only. 

International Comparability: To ensure that all 

included studies have undergone a broadly 

standardized international peer-review process, 

facilitating a more uniform synthesis of global 

data. 

Main 

outcomes 

Screening Rate 

(Coverage) and Positive 

Rate (Prevalence). 

Prevalence (Positive 

Rate) only. 

Data Quality: Screening rates (coverage) were 

reported in insufficient studies to support a valid 

meta-analysis. 

Risk of bias 

tool 

AHRQ criteria. AHRQ criteria and 

Hoy et al. tool. 

Methodological Enhancement: As recommended 

by current guidelines, the Hoy et al. tool is 

explicitly validated for prevalence studies, 

addressing critical items such as sampling frame 

and representativeness. 

Search 

timeframe 

No limitation From 1 Jan 2018 to 30 

Nov 2025 

Clinical Standardization: To align with the 2018 

global implementation of GLIM criteria and the 

emergence of national nutrition plans (e.g., in 

China, Vietnam, and Lebanon). This ensures the 

meta-analysis reflects contemporary clinical 

practices. 

    2. Participants/population 

(1) Inclusion: all hospitalized patients, encompassing children (aged 2-17 years), adults (aged 18+ years), and the elderly 

(aged 65+ years). Patients were grouped based on the populations targeted by different nutrition screening and assessment 

tools. 

(2) Exclusion: the nutrition screening or assessment was not appropriately applied to specific populations, disease 

spectrums, and scenarios. For instance, inadequate application in infants, pregnant women, outpatients/emergency cases, 

community settings, nursing homes etc. 

 3. Intervention(s), exposure(s) 

The patients included should have undergone nutrition screening or assessment at the commencement of their admission, 

ideally within 48 hours (e.g., administering NRS2002), which can be conducted by dietitians, nurses, or physicians. 

 4. Comparator(s)/control 

Not applicable. 

 5. Main outcome(s) 

(1) primary outcomes: NRS2002 positive rate.  

(2) secondary outcomes: MNA-SF positive rate, STAMP positive rate, GLIM positive rate. 

 6. Types of study to be included 

(1) Inclusion criteria: cross-sectional studies.  

(2) Exclusion criteria: duplicates, editorials, dissertations, books, articles in languages other than English, conference 

papers, news articles; studies for which full text or nutritional data were not available from databases; studies using 

alternative designs; non-original studies such as meta-analyses and reviews; studies that are duplicated within the study 

population (if a series of articles enrolled the same population but reported their results at different times in different 

journals, only the latest published one or the one with the largest sample size will be selected); non-representative studies 

such as those lacking clear descriptions of conducting sites. 

 7. Measures of effect 

(1) Positive inpatient nutrition screening rate = total number of inpatients with a positive result on the nutrition screening 

scale / total number of inpatients screened during the same period × 100%, including NRS2002, MNA-SF, and STAMP 

positive rate. 

(2) Positive inpatient nutrition assessment rate = total number of inpatients with a positive result on the nutrition 

assessment scale / total number of assessed patients during the same period × 100%, including 1-step GLIM positive rate, 

NRS2002-GLIM positive rate, MNA-SF-GLIM positive rate. 

 8. Measures of effect 

Prevalence rate (%). 

 

 



 

Supplementary Table 2. Search strategy and original results 
 

Database  Query Results 

Embase 

(OVID) 

#1 ("malnutrition" OR "nutritional status" OR "nutrition assessment").ti,ab. 

#2 ("nutritional deficienc*" OR "undernutrition" OR "malnourishment?").ti,ab. 

#3 1 OR 2 

#4 ("NRS2002" OR "NRS-2002" OR "NRS 2002") .ti,ab. 

#5 (("nutrition* risk screening" OR "nutrition* risk score") ADJ5 "2002").ti,ab. 

#6 4 OR 5 

#7 ("MNA-SF" OR "MNA-short form").ti,ab. 

#8 (("mini nutritional assessment" OR "mini-nutritional assessment" OR "mini 

nutrition assessment" OR "MNA") ADJ6 ("short form" OR "short-form" OR "short 

version")).ti,ab. 

#9 7 OR 8  

#10 ("STAMP").ti,ab. 

#11 ("screening tool" ADJ10 "assessment" ADJ10 "malnutrition" ADJ10 

(“paediatrics" OR “pediatrics”)).ti,ab. 

#12 10 OR 11 

#13 ("GLIM").ti,ab. 

#14 (“global leadership initiative").ti,ab. 

#15 13 OR 14 

#16 6 OR 9 OR 12 OR 15  

#17 3 AND 16 

4206 

PubMed ( ("malnutrition"[mesh] OR "nutritional Status"[mesh] OR "nutrition assessment"[mesh] ) 

OR ("malnutrition"[tiab] OR "nutritional Deficienc*"[tiab] OR "undernutrition"[tiab] OR 

"malnourishment?"[tiab] ) ) AND ( ( ("NRS2002"[tiab] OR "NRS-2002"[tiab] OR "NRS 

2002"[tiab]) OR (("nutrition* risk screening"[tiab] OR "nutrition* risk score"[tiab]) 

NEAR "2002"[tiab]) ) OR ( ("MNA-SF"[tiab] OR "MNA-short form"[tiab]) OR (("mini 

nutritional assessment"[tiab] OR "mini-nutritional assessment"[tiab] OR "mini nutrition 

assessment"[tiab] OR "MNA"[tiab]) NEAR ("short form" OR "short-form"[tiab] OR 

"short version"[tiab])) ) OR ( "STAMP"[tiab] OR ("screening tool"[tiab] NEAR 

"assessment"[tiab] NEAR "malnutrition"[tiab] NEAR ("paediatrics"[tiab] OR 

"pediatrics"[tiab])) ) OR ( "GLIM"[tiab] OR "global leadership initiative"[tiab] ) )  

AND ((Cross-Sectional Studies[MESH:NOEXP] OR Prevalence[MESH:NOEXP] OR 

"association study"[TIAB:~2] OR "association studies"[TIAB:~2] OR "ecological 

studies"[TIAB] OR "ecological study"[TIAB] OR cross-sectional[TIAB] OR 

prevalence[TIAB] OR transversal[TIAB] OR association[TI] OR associations[TI])) 

2225 

Web of 

Science 

(core 

cellection) 

TS=("malnutrition" OR "nutritional status" OR "nutrition assessment" OR "nutritional 

deficienc*" OR "undernutrition" OR "malnourishment?") AND TS=("NRS2002" OR 

"NRS-2002" OR "NRS 2002" OR (("nutrition* risk screening" OR "nutrition* risk score") 

NEAR ("2002")) OR "MNA-SF" OR "MNA-short form" OR (("mini nutritional 

assessment" OR "mini-nutritional assessment" OR "mini nutrition assessment" OR 

"MNA") NEAR ("short form" OR "short-form" OR "short version")) OR (("mini 

nutritional assessment" OR "mini-nutritional assessment" OR "mini nutrition assessment" 

OR "MNA") NEAR ("short form" OR "short-form" OR "short version")) OR ("STAMP") 

OR ("screening tool" NEAR "assessment" NEAR "malnutrition" NEAR (“paediatrics" OR 

“pediatrics”)) OR ("GLIM") OR (“global leadership initiative")) 

2890 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 2. Search strategy and original results (cont.) 
 

Database  Query Results 

Cochrane* 

(OVID) 

#1 ("malnutrition" OR "nutritional status" OR "nutrition assessment").ti,ab. 

#2 ("nutritional deficienc*" OR "undernutrition" OR "malnourishment?").ti,ab. 

#3 1 OR 2 

#4 ("NRS2002" OR "NRS-2002" OR "NRS 2002") .ti,ab. 

#5 (("nutrition* risk screening" OR "nutrition* risk score") ADJ5 "2002").ti,ab. 

#6 4 OR 5 

#7 ("MNA-SF" OR "MNA-short form").ti,ab. 

#8 (("mini nutritional assessment" OR "mini-nutritional assessment" OR "mini 

nutrition assessment" OR "MNA") ADJ6 ("short form" OR "short-form" OR "short 

version")).ti,ab. 

#9 7 OR 8  

#10 ("STAMP").ti,ab. 

#11 ("screening tool" ADJ10 "assessment" ADJ10 "malnutrition" ADJ10 

(“paediatrics" OR “pediatrics”)).ti,ab. 

#12 10 OR 11 

#13 ("GLIM").ti,ab. 

#14 (“global leadership initiative").ti,ab. 

#15 13 OR 14 

#16 6 OR 9 OR 12 OR 15  

#17 3 AND 16 

 
*Including the following databases:  

EBM Reviews - Cochrane Central Register of Systematic Reviews 2005 to November 15, 

2023 

EBM Reviews - Cochrane Central Register of Controlled Trials October 2023 

EBM Reviews - Cochrane Clinical Answers November 2023 

EBM Reviews - Cochrane Methodology Register 3rd Quarter 2012 

EBM Reviews - Database of Abstracts of Reviews of Effects 1st Quarter 2016 

EBM Reviews - Health Technology Assessment 4th Quarter 2016 

EBM Reviews - NHS Economic Evaluation Database 1st Quarter 2016 

132 

CINAHL S1 ("XB malnutrition"[mesh] OR XB "nutritional status"[mesh] OR XB "nutrition 

assessment"[mesh] ) 

S2 (XB "malnutrition" OR XB "nutritional deficienc*" OR XB "undernutrition" OR 

XB "malnourishment?")  

S3 S1 OR S2  

S4 (XB "NRS2002" OR XB "NRS-2002" OR XB "NRS 2002")  

S5 ((XB "nutrition* risk screening" OR XB "nutrition* risk score") NEAR XB 

"2002")  

S6 S4 OR S5  

S7 (XB "MNA-SF" OR XB "MNA-short form")  

S8 ((XB "mini nutritional assessment" OR XB "mini-nutritional assessment" OR 

XB "mini nutrition assessment" OR XB "MNA") NEAR (XB "short form" OR XB "short-

form" OR XB "short version"))  

S9 S7 OR S8 

S10 XB "STAMP" 

S11 (XB "screening tool" NEAR XB "assessment" NEAR XB "malnutrition" NEAR 

(XB “paediatrics" OR XB “pediatrics”)) 

S12 S10 OR S11 

S13 XB "GLIM"  

S14 XB “global leadership initiative"  

S15 S13 OR S14 

S16 S6 OR S9 OR S12 OR S15 

S17 S3 AND S16 

240 

Total 9693 

 

 

 

 

 

 

 

 



 

Supplementary Table 3. Data extraction form 
 

Basic information  

Quartile  First author  Publish year  Journal  Title  Country  Income  

City  Hospital  Department  Disease  Hospital 

level 

 Study type  screening/assess

ment tool 

 

Applier  Reporting Language  Data sources  Samples 

estimation 

 Samples 

allocation/sa

mpling 

method 

 Time of 

follow-up 

 Total 

participants 

 

Excluded participants  Participants included  Observation start  Endpoint  Funding  Conclusions  Races/Ethnicity  

Population  

Age (mean/median)  Age (SD)  Age (IQR)  Age (range)  Gender 

(male) 

 Gender 

(female) 

 Disease duration  

Inclusion criteria  exclusion criteria  Marital Status  life environment  Education 

level 

 Living with 

others 

 Employed/profe

ssion 

 

Comorbidity/Antecede

nts (detail) 

 Treatment of 

comorbidity/Antecede

nts（detail） 

 Smokers  Alcohol  Life/diet 

style 

 Length of 

hospitalizati

on 

 History of 

hypertension 

 

History of 

hyperlipidemia 

 History of coronary 

heart disease 

 History of 

coronary heart 

failure 

 History of 

pulmonary 

disease 

 History of 

malignancy/t

umor 

 History of 

diabetes 

 History of 

obesity 

 

History of anxiety  History of depression  Visceral/abdomi

nal fat mass 

 Skeletal muscle 

mass 

 Chronic renal 

failure 

 Stroke  Chronic kidney 

disease 

 

Data 

Timepoint of data 

collection  

 Admission_incidence 

(%) 

 Admission_posit

ive patients_n 

 Admission_sam

plesize_N 

 Discharge_in

cidence (%) 

 Discharge_p

ositive 

patients_n 

 Discharge_samp

lesize_N 

 

Risk of bias 

Q1. Was the study adequately considered inpatient representation in terms of age, gender, occupation, and other relevant variables?  

Q2. Were the study enrolled inpatients from multiple departments or hospitals?  

Q3. Was some form of random selection used to select the sample, OR, was a census undertaken?  

Q4. Was the likelihood of non-response bias minimal?  

Q5. Were data collected directly from the subjects (as opposed to a proxy)?  

Q6. Was the screening or assessment tool used properly in the study?  

Q7. Was the study instrument that measured the prevalence of malnutrition shown to have reliability and validity (if necessary)?  

Q8. Was the same mode of data collection used subjects?  

Q9. Was the length of the shortest prevalence period for the malnutrition within 72h?  

Q10. Were the numerator(s) and denominator(s) for the malnutrition prevalence appropriate?  

Q11. Summary item on the overall risk of study bias  

 



Supplementary Table 4. Summary of the risk of bias of included studies 
 

S/no Name of author Year Hoy et al† AHRQ score‡ 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 

1 Acehan, S. 1 2020 1 1 1 0 0 0 0 0 0 0 2 1 1 1 0 0 1 0 0 0 0 1 5 

2 Adly, N. N. 2 2020 1 1 0 0 1 0 0 0 0 0 2 1 0 1 0 0 0 0 0 0 0 1 3 
3 Ahmadi, S. 3 2022 1 1 0 0 1 0 0 0 0 0 2 0 1 1 1 0 0 1 0 0 0 1 5 

4 Alamri, A.4 2025 1 0 0 0 0 0 0 0 1 0 1 1 1 1 1 0 0 0 0 0 1 1 6 

5 Alikiaii, B.5 2021 1 1 1 0 0 0 0 0 1 1 3 0 1 1 0 0 0 1 0 0 0 1 4 
6 Alvarez-Altamirano, K6 2024 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 1 5 

7 Alvarez-Larruy, M.7 2023 1 1 1 0 1 0 0 0 1 0 3 0 1 0 0 0 0 0 0 0 0 1 2 

8 Aynaci, G.8 2019 1 1 1 0 0 0 0 0 0 0 2 0 1 1 0 0 0 0 0 0 0 1 3 

9 Azman, M.9 2021 1 1 0 0 0 0 1 0 1 0 3 0 1 1 1 1 0 1 0 0 0 1 6 

10 Balci, C.10 2021 1 1 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 1 0 0 0 1 5 

11 Bannert, K.11 2023 1 0 1 0 0 0 0 0 1 0 2 0 1 1 0 0 0 0 0 0 0 1 3 
12 Barros, T. A.12 2022 1 0 0 0 0 0 0 0 1 0 1 1 0 1 1 0 0 1 0 0 1 1 6 

13 Bech, C. B.13 2023 1 1 0 0 1 0 0 0 0 0 2 1 1 1 1 0 0 1 0 0 0 1 6 

14 Borges, K.14 2022 1 1 1 0 1 0 0 0 1 0 3 0 1 1 0 0 0 0 0 0 0 1 3 
15 Boulhosa, R. S. S. B.15 2020 1 1 1 0 0 0 0 0 0 0 2 1 1 1 0 0 1 0 0 0 0 1 5 

16 Burgos, R.16 2020 1 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 0 1 4 

17 Caliskan, E.17 2019 1 1 1 0 0 0 0 0 0 0 2 0 1 1 0 0 0 0 0 0 0 1 3 
18 Can, B.18 2022 1 1 0 0 0 0 0 0 1 0 2 0 0 1 1 0 0 0 0 0 0 1 3 

19 Cano Megías, M.19 2023 1 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 0 0 0 1 4 

20 Cao, J. J.20 2021 0 1 1 0 0 0 0 0 1 0 2 1 1 0 0 0 1 0 0 0 0 1 4 
21 Cao, Q.21 2019 1 1 0 0 0 0 0 0 1 0 2 1 1 0 1 0 0 0 0 0 0 1 4 

22 Carretero Gómez, J.22 2023 1 1 0 0 0 0 0 0 1 0 2 0 1 1 1 0 0 0 0 0 0 1 4 
23 Carvalho, J.23 2022 1 1 1 0 0 0 0 0 1 0 3 1 1 1 0 0 0 1 0 0 0 1 5 

24 Celik, Z. M.24 2021 0 1 0 0 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 1 4 

25 Cervera-Díaz, M. D. C.25 2023 1 1 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 0 1 4 
26 Chávez-Tostado, M.26 2020 1 1 1 0 0 1 0 0 0 0 3 0 1 1 0 0 0 0 0 0 0 1 3 

27 Chen, J.27 2022 1 1 1 0 0 0 0 0 1 0 3 0 0 1 0 0 1 0 0 0 0 1 3 

28 Chen, L. R.28 2022 1 0 1 0 0 0 0 0 1 0 2 0 1 1 0 0 0 0 0 0 0 1 3 
29 Chen, W.29 2023 1 0 0 0 0 0 0 0 1 0 1 0 1 1 0 0 0 1 0 0 0 1 4 

30 Chen, XQ30 2023 1 1 1 0 0 0 0 0 0 0 2 0 1 1 0 0 0 0 0 0 0 1 3 

31 Clement, DSVM31 2024 1 1 0 0 0 0 0 0 1 0 2 0 1 1 1 0 0 0 0 0 0 1 4 
32 Çoban, E.32 2019 1 1 1 0 0 0 0 0 1 0 3 0 1 1 0 0 0 0 0 0 0 1 3 

33 Cortes, R33 2024 0 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 1 6 

34 Dahl, H.34 2022 1 1 1 1 0 0 0 0 1 0 3 0 1 0 0 0 0 0 0 0 0 1 2 
35 Dai, L. L.35 2022 1 1 0 0 0 0 0 0 0 0 1 0 1 1 0 0 1 0 0 0 0 1 4 

36 De Groot, L. M.36 2020 1 1 1 0 0 0 0 0 1 0 3 0 1 1 0 0 1 0 0 0 0 1 4 

37 Deng, L. H.37 2023 1 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 0 1 4 
38 Deng, L. M.38 2025 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 1 5 

39 Doganay, M.39 2025 1 0 0 0 0 0 0 0 1 0 1 1 0 1 0 0 1 0 0 0 0 1 4 

40 Dou, L.40 2020 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0 0 1 6 
 

 

 

 

 

 



 

Supplementary Table 4. Summary of the risk of bias of included studies (cont.) 
 

S/no Name of author Year Hoy et al† AHRQ score‡ 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 

41 Efendioglu, E. M.41 2022 1 1 0 0 0 0 0 0 1 0 2 1 0 1 0 0 0 0 0 0 0 1 3 

42 Elif Öztürk, M.42 2023 1 1 1 0 0 0 0 0 1 0 3 1 1 1 0 1 1 0 0 0 0 1 6 

43 Fernandes, A. C.43 2020 1 1 0 0 0 0 0 0 1 0 2 1 1 1 1 0 0 1 0 0 0 1 6 
44 Fukui, S.44 2020 1 1 0 1 1 0 0 0 1 0 3 0 1 1 1 0 0 0 1 0 0 1 5 

45 Gao, B.45 2022 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 1 1 0 0 0 1 8 

46 Genest, F.46 2021 1 1 1 0 0 0 0 0 1 0 3 1 1 0 0 0 0 1 0 0 0 1 4 
47 Geng, H.47 2021 1 1 1 0 0 0 0 0 1 0 3 0 1 1 0 0 1 0 0 0 0 1 4 

48 Godala, M48 2024 1 1 1 0 0 0 0 0 1 0 3 0 0 0 0 0 1 0 0 0 0 1 2 

49 Gómez-Uranga, A.49 2022 1 1 1 0 0 0 0 0 1 0 3 0 1 1 0 0 0 0 1 0 0 1 4 
50 Gregoriano, C.50 2022 1 1 0 1 0 0 0 0 0 0 2 1 1 1 1 0 0 1 1 0 0 1 7 

51 Guan C.51 2024 1 1 1 0 0 0 0 0 1 0 3 1 1 1 0 0 0 0 0 0 0 1 4 

52 Guo, F.52 2023 1 1 1 0 0 0 0 0 1 0 3 0 1 1 0 0 0 0 0 0 0 1 3 
53 Gutiérrez-de-Santiago, J. L.53 2019 1 1 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 1 3 

54 Hamdan, M. H.54 2022 1 1 1 0 0 0 0 0 1 0 3 0 1 1 0 0 0 1 0 0 1 1 5 

55 Hashemi, S. T.55 2021 1 1 1 0 0 0 0 0 0 1 3 0 1 1 0 0 1 0 0 0 0 1 4 
56 Huang, D. D.56 2022 1 1 0 0 0 0 0 0 1 0 2 0 1 1 1 0 0 0 0 0 0 1 4 

57 Huang, S. S.57 2022 1 1 1 0 0 0 0 0 0 0 2 1 1 1 0 0 0 0 0 0 0 1 4 

58 Jazinaki, Mostafa58 2024 1 0 1 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 0 0 0 1 5 
59 Jiang, M.59 2022 1 1 1 0 0 0 0 0 1 0 3 0 0 1 0 0 1 0 0 0 0 1 3 

60 Kaluzniak-Szymanowska, A.60 2022 1 1 0 0 0 0 0 0 1 0 2 0 1 1 0 0 1 0 0 0 0 1 4 

61 Kang, L. H.61 2023 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 1 2 
62 Kasapoglu, U. S.62 2022 1 1 1 0 0 0 0 0 0 0 2 1 1 1 0 0 0 1 1 0 0 1 6 

63 Kaya, A. S.63 2020 1 1 1 0 0 0 0 0 1 0 3 1 0 0 0 0 0 0 0 0 0 1 2 

64 Kaya, A. S.64 2022 1 1 1 0 0 0 0 0 1 0 3 0 0 1 0 0 0 0 0 0 0 1 2 
65 Kaya, D. G.65 2023 0 1 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 1 3 

66 Kaźmierczak-Siedlecka, K.66 2020 1 1 1 0 0 0 0 0 1 0 3 0 0 0 0 0 0 1 0 0 0 1 2 

67 Kobayashi, H.67 2022 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 1 1 0 0 1 7 
68 Kong, X.68 2025 1 1 1 0 0 0 0 0 0 0 2 0 1 1 0 0 0 0 1 0 0 1 4 

69 Koroušić Seljak, B.69 2020 1 1 0 0 1 0 0 0 1 0 3 1 1 1 1 0 1 0 0 0 0 1 6 

70 Kumar, S.70 2025 0 1 1 0 1 0 0 1 1 0 3 0 1 1 0 0 0 0 0 0 0 1 3 
71 Lai, X. X.71 2020 0 1 1 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 1 0 0 1 6 

72 Lang, J. L.72 2022 1 1 1 0 0 0 0 0 0 0 2 1 1 0 0 0 1 0 0 0 0 1 4 

73 Leandro-Merhi, V. A.73 2021 1 1 1 0 0 0 0 0 0 0 2 1 1 1 1 0 0 0 0 0 0 1 5 
74 Leandro-Merhi, V. A.74 2023 1 1 1 0 0 0 0 0 0 1 3 1 1 0 0 0 0 0 0 0 0 1 3 

75 Lee, B.75 2021 1 1 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 0 1 4 

76 Lehmann, U.76 2025 1 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 1 0 0 0 0 1 5 
77 Li, Y.77 2023 1 1 1 0 1 0 0 0 0 0 3 1 1 1 1 0 1 0 1 0 0 1 7 

78 Liu, A. H.78 2021 0 1 0 0 0 0 0 0 1 0 1 1 1 1 1 0 0 1 1 0 0 1 7 

79 Liu, C. Y.79 2021 1 0 1 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 1 0 0 1 4 
80 Liu, H.80 2021 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 1 0 0 1 7 

81 Liu, J. F.81 2025 1 1 0 0 0 0 0 0 0 1 2 1 1 1 1 0 0 0 0 0 1 1 6 

82 Liu, X.82 2021 0 0 1 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 1 0 0 1 5 
 
 



 

Supplementary Table 4. Summary of the risk of bias of included studies (cont.) 
 

S/no Name of author Year Hoy et al† AHRQ score‡ 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 

83 Liu, Y.83 2021 1 1 1 0 0 0 0 0 1 0 3 0 1 1 0 0 0 0 0 0 0 1 3 

84 Liu, Y.84 2025 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 0 0 1 8 

85 Lueg, G.85 2020 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 1 0 0 1 7 
86 Ma, J.86 2020 0 0 1 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 1 0 0 1 6 

87 Ma, Wei87 2024 1 1 1 0 0 0 0 0 0 0 2 1 1 1 0 1 1 1 1 1 0 1 9 

88 Maeda, K.88 2020 1 1 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 1 0 0 0 1 5 
89 Makwana, N. R.89 2019 0 1 1 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 1 3 

90 Marinho, R.90 2021 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 1 1 0 0 1 7 

91 Marquez Mesa E. 91 2024 1 0 1 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 1 0 0 1 4 
92 Martins, P. M.92 2022 1 1 1 0 0 0 0 0 0 0 2 1 1 1 0 0 1 1 1 0 0 1 7 

93 Matsumoto, Y.93 2020 1 1 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0 1 1 0 0 1 5 

94 Meissner, C.94 2023 1 0 1 0 0 0 0 0 1 0 2 0 0 1 0 0 0 0 0 0 0 1 2 
95 Mercan Baspinar M.95 2024 0 1 1 0 0 0 0 0 0 0 3 1 1 1 0 0 1 0 1 0 0 1 6 

96 Miao, J. P.96 2019 1 0 1 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 0 0 0 1 7 

97 Mishamandani, Z. J.97 2019 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 0 0 0 1 4 
98 Mitani, A.98 2021 1 1 1 0 0 0 0 0 1 0 3 0 1 1 1 0 0 1 0 0 0 1 5 

99 Mphwanthe G.99 2025 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 0 0 1 8 

100 Munk, T.100 2025 1 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 5 
101 Muresan, B. T.101 2022 1 1 0 0 0 0 0 0 0 0 1 0 1 1 1 0 1 0 0 0 0 1 5 

102 Naaman, R. K.102 2023 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 1 0 0 1 6 

103 Nguyen, L. H. T.103 2023 1 1 1 0 1 0 0 0 0 0 3 0 1 1 0 0 0 0 1 0 0 1 4 
104 Nishioka, S.104 2021 1 1 0 0 0 0 0 0 1 0 2 1 0 1 1 0 1 0 1 0 0 1 6 

105 Nozawa, Y.105 2023 1 1 1 0 0 0 0 0 1 0 3 0 0 1 0 0 0 1 0 0 0 1 3 

106 Nozoe, M.106 2021 1 1 1 0 0 0 0 0 1 0 3 1 1 1 0 0 0 1 1 0 0 1 6 
107 Nucci, D.107 2023 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 1 0 0 1 7 

108 Oguri, M.108 2022 1 1 1 0 0 0 0 0 1 0 3 1 1 1 0 0 1 0 1 0 0 1 6 

109 Omar O.M.109 2024 0 0 1 0 0 0 0 0 1 0 1 0 1 1 1 0 1 0 0 0 0 1 5 
110 Oner O.110 2024 1 1 1 0 0 0 0 0 0 0 2 1 1 0 0 0 0 0 0 0 0 1 3 

111 Ong, S. H.111 2019 0 1 0 0 1 0 0 0 1 0 2 1 1 1 0 0 1 0 0 0 0 1 5 

112 Orell, H.112 2023 1 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 1 1 0 0 1 6 
113 Ostrowska, J. M.113 2019 1 1 1 0 0 0 0 0 1 0 3 0 1 0 0 0 0 0 0 0 0 1 2 

114 Ottestad I.114 2024 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 0 0 0 1 6 

115 Ouaijan, K.115 2023 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 1 0 0 1 6 
116 Ozorio, G. A.116 2023 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 1 0 0 1 6 

117 Ozsenel, E. B.117 2025 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 0 0 0 1 5 

118 Pham Thi Lan A.118 2024 1 1 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 0 0 0 1 5 
119 Pimentel, R. F. W.119 2021 1 1 1 0 0 0 0 0 1 0 3 0 1 0 0 0 0 0 0 0 0 1 2 

120 Pironi, L.120 2021 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 1 4 

121 Polat, O.121 2022 0 1 1 0 0 0 0 0 0 0 1 1 1 1 0 0 0 1 1 0 1 1 7 
122 Poveda, M. D.122 2023 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 1 3 

123 Qing H.123 2024 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 0 0 0 1 0 0 1 6 

124 Quncuo, C.124 2022 1 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 1 3 
 



 

Supplementary Table 4. Summary of the risk of bias of included studies (cont.) 
 

S/no Name of author Year Hoy et al† AHRQ score‡ 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 

125 Rajan, S.125 2025 1 0 1 0 0 0 0 0 1 0 2 0 1 0 1 0 0 0 1 0 0 1 4 
126 Reiner, J.126 2022 1 1 1 0 0 0 0 0 1 0 3 1 0 1 0 0 0 0 0 0 0 1 3 

127 Reyes L.M.127 2024 1 1 0 0 0 0 0 0 1 0 2 1 0 1 0 0 0 0 1 0 0 1 4 

128 Rinninella, E.128 2018 1 1 1 0 0 0 0 0 0 0 2 0 1 1 1 0 1 0 1 0 0 1 6 
129 Rivelsrud, M.129 2021 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 1 1 0 0 1 5 

130 Rosato, E.130 2021 1 1 0 0 0 0 0 0 1 0 2 1 1 1 1 0 0 0 0 0 0 1 5 

131 Ruiz-Rosso R131 2024 0 1 0 0 1 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 0 1 7 

132 Sánchez-Torralvo, F. J.132 2022 1 1 1 0 0 0 0 0 0 0 2 0 1 0 0 0 1 1 0 0 0 1 4 

133 Santos, I. M.133 2021 1 1 1 0 0 0 0 0 1 0 3 1 1 1 0 0 1 0 0 0 0 1 5 

134 Santos, M. L. D. D.134 2022 1 1 0 0 0 0 0 0 0 0 1 0 1 1 0 0 1 0 0 0 0 1 4 
135 Sanz-París, A.135 2020 1 0 0 0 0 0 0 0 0 0 1 1 0 1 1 0 1 0 0 0 0 1 5 

136 Shabanpur, M.136 2022 1 1 1 0 0 0 0 0 1 0 3 0 1 1 0 0 1 0 1 0 0 1 5 

137 Shimizu, A.137 2020 1 1 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 1 0 0 1 6 
138 Silva RJG138 2023 1 1 1 0 0 0 0 0 1 0 3 1 1 1 0 0 0 0 0 0 0 1 4 

139 Skeie, E.139 2020 1 1 0 0 0 0 0 0 1 0 2 1 1 1 0 0 0 1 1 0 0 1 6 

140 Skeie, E.140 2021 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 1 1 0 0 1 6 
141 Slettahjell, HB141 2024 1 1 1 0 0 0 0 0 1 0 3 0 1 1 0 0 1 1 0 0 0 1 5 

142 Song, D.142 2022 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 1 0 0 1 5 

143 Song, M. M.143 2022 1 1 1 0 0 0 0 0 0 0 2 1 1 0 0 0 0 1 0 0 0 1 4 
144 Sun, W. J.144 2022 1 1 1 0 0 0 0 0 1 0 3 0 1 1 0 0 0 0 1 0 0 1 4 

145 Susetyowati,145 2019 1 1 1 0 0 0 0 0 0 0 2 1 1 0 0 0 0 0 0 0 0 1 3 

146 Tan S.146 2024 1 1 1 0 0 0 0 0 0 0 2 0 0 1 0 0 1 0 1 0 0 1 4 
147 Thiam, C. N.147 2022 1 1 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 1 0 0 0 1 5 

148 Thomas, J.148 2022 1 1 1 1 0 0 0 0 0 0 3 1 1 1 0 0 0 0 0 0 0 1 4 

149 Thomsen, T. K.149 2023 1 0 1 0 0 0 0 0 1 0 2 1 1 1 1 0 0 0 0 1 0 1 6 
150 Tran, T. P.150 2021 0 0 0 0 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 0 1 7 

151 Trollebø, M. A.151 2022 0 1 1 0 0 0 0 0 1 0 2 1 1 1 0 0 0 1 0 0 0 1 5 

152 Tu Y.152 2024 0 1 1 1 0 0 0 0 0 0 2 1 1 1 0 0 1 1 0 0 0 1 6 
153 Wang J153 2024 1 1 1 0 0 0 0 0 0 0 2 1 1 1 0 0 1 0 0 0 0 1 5 

154 Wang R154 2024 0 1 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 0 0 0 1 5 

155 Wang, J. J.155 2023 1 1 1 0 0 0 0 0 0 0 2 1 1 1 0 0 0 1 0 0 0 1 5 
156 Wang, L.156 2023 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 1 0 0 1 6 

157 Wang, W.157 2023 1 1 1 0 1 0 0 0 0 0 3 1 1 1 0 0 1 0 1 0 0 1 6 

158 Wei, W.158 2023 1 1 1 0 0 0 0 0 1 0 3 1 1 1 0 0 0 1 1 0 0 1 6 

159 Xie, B. X.159 2022 1 1 1 0 0 0 0 0 0 0 2 1 1 1 0 0 1 0 0 0 0 1 5 

160 Xie, L. L.160 2022 1 0 0 0 0 0 0 0 1 0 1 1 1 1 1 0 1 1 1 0 0 1 8 

161 Xu, J. Y.161 2020 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 1 1 0 0 1 7 
162 Xu, L. B.162 2022 1 1 0 0 0 0 0 0 1 0 2 1 0 1 1 0 0 1 1 0 0 1 6 

163 Yang J.-Y.163 2024 1 1 1 0 0 0 0 0 0 0 2 1 1 1 0 0 0 1 0 0 0 1 5 

164 Yang, W.164 2023 1 1 0 0 0 0 0 0 1 0 2 0 1 1 1 0 1 0 1 0 0 1 6 
165 Yang, W.165 2023 1 1 1 0 0 0 0 0 1 0 3 1 1 0 0 0 0 0 0 0 0 1 3 

166 Yogesh, M166 2024 1 1 1 0 0 0 0 0 1 0 3 1 1 1 0 0 0 1 1 0 0 1 6 
 



Supplementary Table 4. Summary of the risk of bias of included studies (cont.) 
 

S/no Name of author Year Hoy et al† AHRQ score‡ 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 

167 Yu, Y.167 2021 1 1 1 0 0 0 0 0 1 0 3 1 1 1 0 0 1 0 1 0 0 1 6 

168 Yuksel, B.168 2022 1 0 1 0 0 0 0 0 1 0 2 1 1 1 0 0 1 0 0 0 0 1 5 

169 Zezelj, S. P.169 2020 1 1 1 0 0 0 0 0 0 1 3 0 1 1 0 0 1 0 0 0 0 1 4 

170 Zhang, Q.170 2022 1 1 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 0 0 0 1 5 

171 Zhang, Y.171 2022 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 0 0 0 1 7 

172 Zhang, Z.172 2021 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1 0 0 0 0 1 6 

173 Zheng, J.173 2023 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 0 0 0 1 5 

174 Zhou B174 2024 0 0 1 0 0 0 0 0 0 0 1 1 1 1 0 0 0 1 1 0 0 1 6 

175 Zhou, L. M.175 2023 1 1 1 0 0 0 0 0 0 0 2 1 1 1 0 0 1 0 0 0 0 1 5 

176 Zhou, L. P.176 2021 1 1 1 0 0 0 0 0 1 0 3 1 1 1 0 0 0 0 1 0 0 1 5 

177 Zhou, LM177 2024 1 1 1 0 0 0 0 0 0 0 2 1 0 1 0 0 1 1 1 0 0 1 6 

178 Zhou, X.178 2020 1 1 1 0 0 0 0 0 0 0 2 1 1 1 1 0 1 1 0 0 1 1 8 

179 Zuo J.179 2024 1 1 0 0 0 0 0 0 1 0 2 0 1 1 1 0 0 0 1 0 0 1 5 
 

†Q1 to Q10: 1= No (HIGH RISK), 0 = Yes (LOW RISK) 

Q1. Was the study adequately considered inpatient representation in terms of age, gender, occupation, and other relevant variables? 

Q2. Were the study enrolled inpatients from multiple departments or hospitals? 

Q3. Was some form of random selection used to select the sample, OR, was a census undertaken? 
Q4. Was the likelihood of non-response bias minimal? 

Q5. Were data collected directly from the subjects (as opposed to a proxy)? 

Q6. Was the screening or assessment tool used properly in the study? 

Q7. Was the study instrument that measured the prevalence of malnutrition shown to have reliability and validity (if necessary)? 

Q8. Was the same mode of data collection used subjects? 

Q9. Was the length of the shortest prevalence period for the malnutrition within 72h? 

Q10. Were the numerator(s) and denominator(s) for the malnutrition prevalence appropriate? 

Q11. Summary item on the overall risk of study bias (Abbreviation of Q11: 1= LOW RISK OF BIAS, 2 = MODERATE RISK OF BIAS, 3 = HIGH RISK OF BIAS) 
Reference: Hoy D, Brooks P, Woolf A et al. Assessing risk of bias in prevalence studies: modification of an existing tool and evidence of interrater agreement. J Clin Epidemiol. 2012;65:934–39. doi: 10.1016/j.jclinepi.2011.11.014. 

 
‡W1 to W12:AHRQ (Agency for Healthcare Research and Quality), 1 = Yes, 0 = No / Unclear 

W1. Define the source of information (survey, record review). 

W2. List inclusion and exclusion criteria for exposed and unexposed subjects (cases and controls) or refer to previous publications. 

W3. Indicate time period used for identifying patients. 

W4. Indicate whether or not subjects were consecutive if not population-based. 

W5. Indicate if evaluators of subjective components of study were masked to other aspects of the status of the participants. 
W6. Describe any assessments undertaken for quality assurance purposes (e.g., test/retest of primary outcome measurements). 

W7. Explain any patient exclusions from analysis. 

W8. Describe how confounding was assessed and/or controlled. 

W9. If applicable, explain how missing data were handled in the analysis. 

W10. Summarize patient response rates and completeness of data collection. 

W11. Clarify what follow-up, if any, was expected and the percentage of patients for which incomplete data or follow-up was obtained. 

W12. Score 
Reference: Rostom A, Dubé C, Cranney A, et al. Celiac disease. Rockville (MD): Agency for Healthcare Research and Quality (US); 2004. 



 

Supplementary Table 5. Malnutrition screening or assessment tools 
 

(1) Nutritional risk screening (NRS 2002) 
 

Table (A) Initial screening 

1 Is BMI < 20.5? Yes No 

2 Has the patient lost weight within the last 3 months?   

3 Has the patient had a reduced dietary intake in the last week?   

4 Is the patient severely ill ? (e.g. in intensive therapy)   

Yes: If the answer is ‘Yes’ to any question, the screening in Table 2 is performed. 

No: If the answer is ‘No’ to all questions, the patient is re-screened at weekly intervals. If the patient e.g. is scheduled for 

a major operation, 

a preventive nutritional care plan is considered to avoid the associated risk status. 

Table (B) Final screening 

Impaired nutritional status Severity of disease (increase in requirements) 

Absent 

Score 0 

Normal nutritional status Absent Score 

0 

Normal nutritional requirements 

Mild Score 

1 

Weight loss >5% in 3 

months or Food intake 

below 50–75% of normal 

requirement in preceding 

week 

Mild Score 1 Prototypes:  

A patient with chronic 

disease, admitted to 

hospital due to 

complications. The 

patient is weak but out of 

bed regularly. Protein 

requirement is increased, 

but can be covered by 

oral diet or supplements 

in most cases. 

e.g.,  

Hip fracture*, Chronic 

patients, in particular with 

acute complications: 

cirrhosis*, COPD*. Chronic 

hemodialysis, diabetes, 

oncology 

Moderate 

Score 2 

Weight loss >5% in 2 

moths or BMI 18.5 – 20.5 

+ impaired general 

condition or Food intake 

25–60% of normal 

requirement in preceding 

week 

Moderate 

Score 2 

Prototypes:  

A patient confined to bed 

due to illness. Protein 

requirement is 

substantially increased, 

but can be covered, 

although artificial feeding 

is required in many cases. 

e.g.,  

Major abdominal surgery*, 

Stroke* Severe pneumonia, 

hematologic malignancy 

Severe 

Score 3 

Weight loss >5% in 1 

month (>15% in 3 months) 

or BMI <18.5 + impaired 

general condition or Food 

intake 0-25% of normal 

requirement in preceding 

week in preceding week. 

Severe Score 3 Prototypes:  

A patient in intensive 

care with assisted 

ventilation etc. Protein 

requirement is increased 

and cannot be covered 

even by artificial feeding. 

Protein breakdown and 

nitrogen loss can be 

significantly attenuated. 

e.g.,  

Head injury*, Bone marrow 

transplantation*, Intensive 

care patients 

(APACHE>10) 

Score: + Score: =Total Score 

Age if ≥70 years: add 1 to total 

score above 

=age-adjusted total score 

Score ≥3: the patient is nutritionally at-risk and a nutritional care plan is initiated 

Score <3: weekly rescreening of the patient. If the patient e.g. is scheduled for a major operation, a preventive nutritional 

care plan is considered to avoid the associated risk status. 

 

NRS-2002 is based on an interpretation of available randomized clinical trials. An asterisk (*) indicates that a trial directly supports 

the categorization of patients with that diagnosis. Diagnoses shown in italics are based on the prototypes. 

Nutritional risk is defined by the present nutritional status and risk of impairment of present status, due to increased requirements 

caused by stress metabolism of the clinical condition. 

A nutritional care plan is indicated in all patients who are (1) severely undernourished (score=3), or (2) severely ill (score=3), or (3) 

moderately undernourished + mildly ill (score 2 +1), or (4) mildly undernourished + moderately ill (score 1 + 2). 

Reference: 

Kondrup J, Allison SP, Elia M, Vellas B, Plauth M. ESPEN guidelines for nutrition screening 2002. Clin Nutr. 2003;22:415–21. 

doi: 10.1016/s0261-5614(03)00098-0. 

 

 

 

 



 

Supplementary Table 5. Malnutrition screening or assessment tools (cont.) 
 

(2) Mini Nutritional Assessment Short-Form (MNA®-SF) 
A Has food intake declined over the past 3 months due to loss of appetite, digestive problems, chewing or 

swallowing difficulties? 

0=severe loss of appetite 

1=moderate loss of appetite 

2=no loss of appetite 

B Weight loss during last months? 

0=weight loss greater than 3 kg 

1=does not know 

2=weight loss between 1 and 3 kg 

3=no weight loss 

C Mobility? 

0=bed or chair bound 

1=able to get out of bed / chair but does not go out 

2=goes out 

D Has suffered physical stress or acute disease in the past 3 months? 

0=yes 

2=no 

E Neuropsychological problems? 

0=severe dementia or depression 

1=mild dementia 

2=no psychological problems 

F1 Body Mass Index (BMI) (weight in kg) / (height in m)2?  

0=BMI less than 19 

1=BMI 19 to less than 21 

2=BMI 21 to less than 23 

3=BMI 23 or greater 

IF BMI IS NOT AVAILABLE, REPLACE QUESTION F1 WITH QUESTION F2. 

DO NOT ANSWER QUESTION F2 IF QUESTION F1 IS ALREADY COMPLETED. 

F2 Calf circumference (CC) in cm? 

0 = CC less than 31 

3 = CC 31 or greater 

Screening score (total max. 14 points) 

12 points or greater: 

8 to 11 points:  

7 points or below:  

Normal nutritional status 

At risk of malnutrition  

Malnutrition 

 

Reference: 

1. Vellas B, Villars H, Abellan G et al. Overview of the MNA--Its history and challenges. J Nutr Health Aging. 2006;10:456–63; 

discussion 63–5.  

2. Rubenstein LZ, Harker JO, Salvà A, Guigoz Y, Vellas B. Screening for undernutrition in geriatric practice: developing the short-

form mini-nutritional assessment (MNA-SF). J Gerontol A Biol Sci Med Sci. 2001;56:M366–72. doi: 10.1093/gerona/56.6.m366. 

3. Guigoz Y. The Mini Nutritional Assessment (MNA) review of the literature--What does it tell us? J Nutr Health Aging. 

2006;10(6):466–85; discussion 85–7.  

4. Kaiser MJ, Bauer JM, Ramsch C et al. Validation of the Mini Nutritional Assessment short-form (MNA-SF): a practical tool for 

identification of nutritional status. J Nutr Health Aging. 2009;13:782–8. doi: 10.1007/s12603-009-0214-7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 5. Malnutrition screening or assessment tools (cont.) 
 

(3) Screening Tool for the Assessment of Malnutrition in Pediatrics (STAMP) 

Step 1 – Diagnosis 

Use the following diagnosis, or locally developed criteria, to determine whether the child's condition has any 

nutritional implications. Assign a score according to whether he/she has definite (e.g. dysphagia), possible (e.g. 

behavioral eating problems), or no (e.g. day case surgery) nutritional implications, and progress to step 2. 

Does the child have a diagnosis that has any nutritional implications? Score 

Definite nutritional implications: Bowel failure, intractable diarrhea, Burns and major trauma, Crohn's 

disease, Cystic fibrosis, Dysphagia, Liver disease, Major surgery, Multiple food allergies/intolerances, 

Oncology on active treatment, Renal disease /failure, Inborn errors of metabolism 

3 

Possible nutritional implications: Behavioral eating problems, Cardiology, Cerebral palsy, Cleft lip and 

palate, Coeliac disease, Diabetes, Gastro-esophageal reflux, Minor surgery, Neuromuscular conditions, 

Psychiatric disorders, Respiratory syncytial virus (RSV), Single food allergy/intolerance 

2 

No nutritional implications: Day case surgery, Investigations 0 

Step 2 - Nutritional Intake 

Use your knowledge of the child's eating habits to determine their nutritional intake. If necessary, speak to other 

Healthcare Professionals and the parent/carer to find out more. Assign a score according to the child's current 

nutritional intake, and progress to step 3. 

What is the child's nutritional intake? Score 

None 3 

Recently decreased / poor 2 

No change / good 0 

Step 3 - Weight and Height 

Weigh and measure the child using the weighing and measuring instructions provided. Use the centile quick reference 

tables or a growth chart to determine how many columns/centiles apart the height and weight are. Then progress to 

Step 4. 

Use the centile quick reference tables to determine the child's measurements Score 

> 3 centile spaces/≥3 columns apart (or weight < 2nd centile) 3 

> 2 centile spaces/= 2 columns apart 1 

0 to 1 centile spaces/columns apart 0 

Step 4 to 5 - Overall Risk of Malnutrition and Care Plan 

Add the scores from steps 1–3 together to calculate the child's overall risk of malnutrition. 

 

Add the scores from steps 1–3 together to calculate the overall risk of malnutrition Score 

High risk: Take action; Refer to a Dietitian, nutritional support team or consultant; Monitor as per care 

plan 

≥ 4 

Medium risk: Monitor nutritional intake for 3 days; Repeat STAMP screening after 3 days; Amend care 

plan as required 

2-3 

Low risk: Continue routine clinical care; Repeat STAMP screening weekly while child is an in-patient; 

Amend care plan as required 

0-1 

 

Reference: 

1. Marino LV, Thomas PC, Beattie RM. Screening tools for paediatric malnutrition: are we there yet? Curr Opin Clin Nutr Metab 

Care. 2018;21:184–94. doi: 10.1097/mco.0000000000000464. 

2. Hartman C, Shamir R, Hecht C, Koletzko B. Malnutrition screening tools for hospitalized children. Curr Opin Clin Nutr Metab 

Care. 2012;15:303–9. doi: 10.1097/MCO.0b013e328352dcd4. 

3. BAPEN. Cases of child malnutrition in England double in last six months. 2020/7/1 [cited 2021/9/1]; Available from: 

https://www.bapen.org.uk/bapen-statements/child-malnutrition-in-england-doubles 

4. McCarthy H, Dixon M, Crabtree I, Eaton-Evans MJ, McNulty H. The development and evaluation of the Screening Tool for the 

Assessment of Malnutrition in Paediatrics (STAMP©) for use by healthcare staff. J Hum Nutr Diet. 2012;25:311–8. doi: 

10.1111/j.1365-277X.2012.01234.x. 

5. Carey A, McCarthy H, Thompson A, McNulty H. A pilot study evaluating the use of the STAMP(©) nutrition screening tool in 

hospitalised infants. Clin Nutr ESPEN. 2015;10:e192. doi: 10.1016/j.clnesp.2015.03.036. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Table 5. Malnutrition screening or assessment tools (cont.) 
 

(4) Global Leadership Initiative on Malnutrition (GLIM) 

Step1: Risk 

Screening 

At risk of malnutrition  

Use validated screening tool: NRS-2002, MNA-SF, MUST, MST 

Step 2: 

Diagnostic 

Assessment 

Apply GLIM assessment criteria 

Phenotypic Criteria Etiologic Criteria 

Non-volitional 

weight loss (%) 

Low body mass 

index (kg/m2) 

Low muscle 

mass 

Reduced food intake 

or assimilation 

Disease or 

condition that is 

typically associated 

with inflammatory 

activity 

>5% within past 6 

months,  

or > 10% beyond 6 

months 

<20 if< 70 years, 

or 

<22 if ≥ 70 years 

Asia: 

< 18.5 if < 70 

years, or 

<20 if ≥ 70 years 

Examples of 

recommended 

thresholds for 

low muscle 

mass or its 

surrogate 

markers 

(see tables 

below)  

≤ 50% of energy 

requirements > 1 

week, or any 

reduaion for >2 

weeks, or any 

chronic 

gastrointestinal 

condition that 

adversely impacts 

food assimilation 

or absorption 

Guidance 

statements for 

assessment of the 

GLIM etiologic 

criterion of 

inflammation 

(see tables below) 

Step 3: 

Diagnosis 

Meets criteria for malnutrition diagnosis 

Requires at least 1 Phenotypic criterion and 1 Etiologic criterion 

Step 4: 

Severity 

Grading 

Determine severity of malnutrition 

Severity determined based on Phenotypic criterion 

 Phenotypic Criteria 

Weight loss (%) Low body mass 

index (kg/m2) 

Reduced muscle 

mass 

Stage 1 Moderate 

Malnutrition 

(Requires 1 

phenotypic criterion 

that meets this 

grade) 

5-10% within the past 6 months,  

or 10-20% beyond 6 months 

<20 if < 70 years old 

<22 if ≥ 70 years old 

Data for severity 

grading are not 

available 

Stage 2 Severe 

Malnutrition 

(Requires 1 

phenotypic criterion 

that meets this 

grade) 

> 10% within the past 6 mo. 

or >20% beyond 6 mo. 

<18.5 if < 70 years 

old 

<20 if ≥ 70 years old 

Data for severity 

grading are not 

available 

 

Examples of recommended thresholds for low muscle mass or its surrogate markers 

Adjustments should be made by height2, weight or BMI (for use in persons with obesity). 

The recommendations are feasible for adults. 

Males Females 

Appendicular lean Mass index (ALMI), kg/m2 (DXA) <7 <5.5 

Appendicular skeletal muscle Mass index (ASMI) or (ALMI) kg/m2   

 Bioelectrical impedance analysis (BIA)  <7 <5.7 

 Dual energy X-ray absorptiometry (DXA)  <7 <5.4 

Fat-free Mass index (FFMI), kg/m2 (BIA) <17 <15 

Appendicular lean Mass (ALM)/weight (%) (DXA) <25.7 <19.4 

ALM/Body Mass index (BMI), m2 (DXA) <0.827 <0.518 

Calf circumference, cm  <33 <32 

 

 

 

 

 

 

 

 

 

 

 

 



 

Guidance statements for assessment of the GLIM etiologic criterion of inflammation 

Statement 1: Fulfilment 

of the GLIM 

inflammation criterion 

The occurrence of acute or chronic disease, infection, or injury that is often/usually associated 

with inflammatory activity may fulfill the GLIM disease burden/inflammation criterion; i.e., 

confirmation by laboratory markers is not always necessary. When testing is available, we 

recommend that laboratory markers be measured in uncertain cases to help confirm the 

inflammatory character of the underlying disease or condition. 

Statement 2: Conditions 

with severe/moderate 

acute inflammation 

Confirmation of the presence of severe or moderate acute inflammation should be guided by 

clinical judgement based upon underlying diagnosis or condition, clinical signs, or laboratory 

markers. Examples of acute diseases or conditions that may be associated with acute 

inflammation of severe/moderate degree include critical illness or sepsis, and exacerbations of 

COPD or Crohn's disease. 

Statement 3: Conditions 

with mild to moderate 

chronic inflammation 

Confirmation of the presence of mild to moderate chronic inflammation should be guided by 

clinical judgement based upon underlying diagnosis or condition, clinical signs, or laboratory 

markers. Examples of diseases that may be associated with chronic inflammation of 

mild/moderate degree include congestive heart failure, cancer, and chronic kidney disease. 

Statement 4: Conditions 

with no clear or 

perceptible inflammation 

Disease conditions that have no clear or perceptible inflammatory components will not fulfill 

the disease burden/inflammation criterion unless confirmed by laboratory analyses. Examples 

include anorexia nervosa, depression, and dysphagia, and non-disease conditions that are 

associated with limited resources or environment that compromise food security, access, or 

intake, including poverty, famine, and war. 

Statement 5: Laboratory 

markers indicating 

inflammation 

The documentation of laboratory markers indicating inflammation may support confirmation 

of the inflammation criterion. Use of CRP is recommended in cases of clinical uncertainty. 

Statement 6: Application 

of CRP testing 

For acute conditions, CRP levels ≥10 times higher than the upper reference value for the 

methodology of the selected clinical laboratory can be used to support the presence of 

moderate to severe acute inflammation. For chronic conditions, serial measures of CRP higher 

than the upper reference value for the methodology of the selected clinical laboratory support 

the presence of the chronic inflammation criterion. 

Statement 7: Application 

of clinical judgement 

Clinical judgement based upon integration of underlying diagnosis or condition, clinical signs, 

and/or laboratory markers should guide confirmation of the presence of inflammatory disease 

or condition. The sound interpretation of some of these indicators requires clinical training and 

expertise. 

 

COPD = Chronic Obstructive Pulmonary Disease, CRP = C-reactive Protein. 

Reference:  

1. Barazzoni R, Jensen GL, Correia M et al. Guidance for assessment of the muscle mass phenotypic criterion for the Global 

Leadership Initiative on Malnutrition (GLIM) diagnosis of malnutrition. Clin Nutr. 2022;41:1425–33. doi: 

10.1016/j.clnu.2022.02.001. 

2. Jensen GL, Cederholm T, Correia M et al. GLIM Criteria for the Diagnosis of Malnutrition: A Consensus Report From the 

Global Clinical Nutrition Community. JPEN J Parenter Enteral Nutr. 2019;43:32–40. doi: 10.1002/jpen.1440. 

3. Cederholm T, Jensen GL, Correia M et al. The GLIM consensus approach to diagnosis of malnutrition: A 5-year update. Clin 

Nutr. 2025;49:11–20. doi: 10.1016/j.clnu.2025.03.018. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

1 Barros, T. A.12 2022 Brazil 5.6 372 300 STAMP≥2 ≥2y NR 

2 Elif Öztürk, M.42 2023 Turkey 7.86 78 52 STAMP≥2 ≥2y DP 

3 Kaya, D. G.65 2023 Turkey 4 330 274 STAMP≥2 ≥2y Others 

4 Omar O.M.109 2024 Egypt 3.97 164 136 STAMP≥2 ≥2y Others 

5 Ong, S. H.111 2019 Malaysia 3.05 52 30 STAMP≥2 ≥2y Others 

6 Zheng, J.173 2023 China NR NR NR STAMP≥2 ≥2y NR 

7 Ahmadi, S.3 2022 Iran 55.4 61 39 NRS2002≥3 ≥18y NR 

8 Alikiaii, B. 5 2021 Iran 58.9 46 27 NRS2002≥3 ≥18y DP 

9 Alvarez-Altamirano, K6 2024 Mexico 49.7 NR NR NRS2002≥3 ≥18y DP 

10 Aynaci, G.8 2019 Turkey 55.3 NR NR NRS2002≥3 ≥18y NR 

11 Balci, C.10 2021 Turkey 62.2 100 131 NRS2002≥3 ≥18y Others 

12 Bannert, K.11 2023 Germany 55.5 112 75 NRS2002≥3 ≥18y NR 

13 Boulhosa, R. S. S. B.15 2020 Brazil 56.8 NR NR NRS2002≥3 ≥18y DP 

14 Burgos, R.16 2020 Spain 76.9 57 44 NRS2002≥3 ≥18y DP 

15 Cano Megías, M.19 2023 Spain 71.3 236 197 NRS2002≥3 ≥18y NR 

16 Cao, J. J.20 2021 China 62.7 1209 273 NRS2002≥3 ≥18y Others 

17 Cao, Q.21 2019 China 42.2 48 30 NRS2002≥3 ≥18y NR 

18 Celik, Z. M.24 2021 Turkey NR 83 79 NRS2002≥3 ≥18y Others 

19 Chávez-Tostado, M.26 2020 Mexico 36.4 NR NR NRS2002≥3 ≥18y DP 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

1 Barros, T. A.12 Americas Upper middle STAMP≥2 435 672 

2 Elif Öztürk, M.42 European Upper middle STAMP≥2 69 125 

3 Kaya, D. G.65 European Upper middle  24h 164 604 

4 Omar O.M.109 Eastern Mediterranean Lower middle  NR 137 188 

5 Ong, S. H.111 Western Pacific Upper middle  NR 65 82 

6 Zheng, J.173 Western Pacific Upper middle  24h 9154 18920 

7 Ahmadi, S.3 Eastern Mediterranean Upper middle  24h 70 100 

8 Alikiaii, B. 5 Eastern Mediterranean Upper middle  NR 73 73 

9 Alvarez-Altamirano, K6 Americas Upper middle  72h 428 913 

10 Aynaci, G.8 European Upper middle  48h 118 403 

11 Balci, C.10 European Upper middle  48h 88 231 

12 Bannert, K.11 European High  NR 63 187 

13 Boulhosa, R. S. S. B.15 Americas Upper middle  NR 58 166 

14 Burgos, R.16 European High  48h 84 101 

15 Cano Megías, M.19 European High  NR 84 433 

16 Cao, J. J.20 Western Pacific Upper middle  48h 731 1476 

17 Cao, Q.21 Western Pacific Upper middle  24h 46 78 

18 Celik, Z. M.24 European Upper middle  NR 40 162 

19 Chávez-Tostado, M.26 Americas Upper middle  24h 131 196 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

20 Chen, J. 27 2022 China 61 NR NR NRS2002≥3 ≥18y Others 

21 Chen, W.29 2023 China 47.5 9858 5083 NRS2002≥3 ≥18y DP 

22 Çoban, E.32 2019 Turkey 66.2 173 145 NRS2002≥3 ≥18y NR 

23 Dahl, H.34 2022 Norway 62 39 14 NRS2002≥3 ≥18y Others 

24 Dai, L. L.35 2022 China 60.7 433 250 NRS2002≥3 ≥18y Others 45 

25 Deng, L. H.37 2023 China 55.3 65 43 NRS2002≥3 ≥18y NR 

26 Doganay, M.39 2025 Turkey 60 104219 86809 NRS2002≥3 ≥18y DP 

27 Dou, L.40 2020 China 64.7 51 150 NRS2002≥3 ≥18y DP 

28 Fernandes, A. C.43 2020 Portugal 76.2 73 56 NRS2002≥3 ≥18y NR 

29 Gao, B.45 2022 China 62.2 285 147 NRS2002≥3 ≥18y DP 

30 Geng, H.47 2021 China 28.9 NR NR NRS2002≥3 ≥18y Others 

31 Gregoriano, C.50 2022 Switzerland 66 203 102 NRS2002≥3 ≥18y NR 

32 Guan C.51 2024 China NR 252 92 NRS2002≥3 ≥18y NR 

33 Guo, F.52 2023 China 39.1 54 44 NRS2002≥3 ≥18y DP 

34 Gutiérrez-de-Santiago, J. L.53 2019 Mexico 60.3 101 146 NRS2002≥3 ≥18y NR 

35 Hamdan, M. H.54 2022 Palestine 53.9 44 88 NRS2002≥3 ≥18y Others 

36 Hashemi, S. T.55 2021 Iran NR 65 35 NRS2002≥3 ≥18y DP 

37 Huang, D. D.56 2022 China 66 1000 359 NRS2002≥3 ≥18y NR 

38 Huang, S. S.57 2022 China 36 52 21 NRS2002≥3 ≥18y NR 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

20 Chen, J. 27 Western Pacific Upper middle  NR 36 85 

21 Chen, W.29 Western Pacific Upper middle  NR 8346 14941 

22 Çoban, E.32 European Upper middle  120h 11 82 

23 Dahl, H.34 European High  Preoperative 14 53 

24 Dai, L. L.35 Western Pacific Upper middle  NR 172 683 

25 Deng, L. H.37 Western Pacific Upper middle  NR 55 108 

26 Doganay, M.39 European Upper middle  NR 22165 191028 

27 Dou, L.40 Western Pacific Upper middle  NR 69 201 

28 Fernandes, A. C.43 European High  48h 92 129 

29 Gao, B.45 Western Pacific Upper middle  24h 170 432 

30 Geng, H.47 Western Pacific Upper middle  24h 23 129 

31 Gregoriano, C.50 European High  24h 76 305 

32 Guan C.51 Western Pacific Upper middle  NR 63 338 

33 Guo, F.52 Western Pacific Upper middle  NR 98 98 

34 Gutiérrez-de-Santiago, J. L.53 Americas Upper middle  Preoperative 103 247 

35 Hamdan, M. H.54 Eastern Mediterranean Lower middle  NR 31 132 

36 Hashemi, S. T.55 Eastern Mediterranean Upper middle  24h 45 98 

37 Huang, D. D.56 Western Pacific Upper middle  NR 492 1359 

38 Huang, S. S.57 Western Pacific Upper middle  NR 48 73 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

39 Jazinaki, Mostafa58 2024 Iran 58 177 113 NRS2002≥3 ≥18y Others 

40 Jiang, M.59 2022 China 69.2 123 86 NRS2002≥3 ≥18y Others 

41 Kang, L. H.61 2023 China NR 11278 10179 NRS2002≥3 ≥18y Others 

42 Kasapoglu, U. S.62 2022 Turkey 64.3 NR NR NRS2002≥3 ≥18y NR 

43 Kaya, A. S. 64 2022 Turkey 59.4 70  96 NRS2002≥3 ≥18y NR 

44 Kaya, A. S.63 2020 Turkey NR 64 46 NRS2002≥3 ≥18y Others 

45 Kong, X.68 2025 China 69 117 43 NRS2002≥3 ≥18y NR 

46 Koroušić Seljak, B.69 2020 Slovenia NR 99 108 NRS2002≥3 ≥18y NR 

47 Lang, J. L.72 2022 China 58.1 197 192 NRS2002≥3 ≥18y DP 

48 Leandro-Merhi, V. A.73 2021 Brazil 57.9 394 227 NRS2002≥3 ≥18y DP 

49 Lehmann, U.76 2025 Switzerland 73 289 269 NRS2002≥3 ≥18y DP 

50 Liu, A. H.78 2021 China 60 380 380 NRS2002≥3 ≥18y NR 

51 Liu, C. Y.79 2021 China NR 1523 865 NRS2002≥3 ≥18y NR 

52 Liu, J. F.81 2025 China NR 190 110 NRS2002≥3 ≥18y NR 

53 Liu, Y.83 2021 China 63.2 64 54 NRS2002≥3 ≥18y NR 

54 Ma, J.86 2020 China 61.8 181 16 NRS2002≥3 ≥18y DP 

55 Ma, Wei87 2024 China 57 252 NR NRS2002≥3 ≥18y Others 

56 Marinho, R.90 2021 Portugal NR 369 360 NRS2002≥3 ≥18y Others 

57 Martins, P. M.92 2022 Brazil NR NR NR NRS2002≥3 ≥18y DP 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

39 Jazinaki, Mostafa58 Eastern Mediterranean Upper middle  48h 145 290 

40 Jiang, M.59 Western Pacific Upper middle  NR 195 209 

41 Kang, L. H.61 Western Pacific Upper middle  72h 6158 21457 

42 Kasapoglu, U. S.62 European Upper middle  Preoperative 229 281 

43 Kaya, A. S. 64 European Upper middle  NR 27 166 

44 Kaya, A. S.63 European Upper middle  NR 97 110 

45 Kong, X.68 Western Pacific Upper middle 24h 76 160 

46 Koroušić Seljak, B.69 European High  NR 67 101 

47 Lang, J. L.72 Western Pacific Upper middle  Perioperative 141 389 

48 Leandro-Merhi, V. A.73 Americas Upper middle  24h 246 621 

49 Lehmann, U.76 European High  72h 333 558 

50 Liu, A. H.78 Western Pacific Upper middle  48h 628 760 

51 Liu, C. Y.79 Western Pacific Upper middle  NR 1212 2388 

52 Liu, J. F.81 Western Pacific Upper middle  NR 105 300 

53 Liu, Y.83 Western Pacific Upper middle  24h 31 118 

54 Ma, J.86 Western Pacific Upper middle  24h 29 197 

55 Ma, Wei87 Western Pacific Upper middle  24h 205 440 

56 Marinho, R.90 European High  72h 371 729 

57 Martins, P. M.92 Americas Upper middle  NR 63 72 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

58 Meissner, C.94 2023 Germany, 

Austria, 

Switzerland 

68.5 1822 1273 NRS2002≥3 ≥18y NR 

59 Miao, J. P.96 2019 China 81.2 293 132 NRS2002≥3 ≥18y Others 

60 Mishamandani, Z. J.97 2019 Iran NR 771 540 NRS2002≥3 ≥18y NR 

61 Munk, T.100 2025 Denmark 75 60 64 NRS2002≥3 ≥18y NR 

62 Nguyen, L. H. T.103 2023 Vietnam 68 74 89 NRS2002≥3 ≥18y NR 

63 Nucci, D.107 2023 Italy 56.7 57 33 NRS2002≥3 ≥18y DP 

64 Orell, H.112 2023 Finland 67 1561 1492 NRS2002≥3 ≥18y DP 

65 Ottestad I.114 2024 Norway 65 207 235 NRS2002≥3 ≥18y NR 

66 Ouaijan, K.115 2023 Lebanon 60 188 155 NRS2002≥3 ≥18y NR 

67 Ozsenel, E. B.117 2025 Turkey NR 89 89 NRS2002≥3 ≥18y DP 

68 Pimentel, R. F. W.119 2021 Brazil 45.7 NR NR NRS2002≥3 ≥18y NR 

69 Pironi, L.120 2021 Italy 74 147 121 NRS2002≥3 ≥18y Others 

70 Quncuo, C.124 2022 China 55.7 166 123 NRS2002≥3 ≥18y DP 

71 Reiner, J.126 2022 Germany 43.7 56 45 NRS2002≥3 ≥18y NR 

72 Rinninella, E.128 2018 Italy 63.7 172 128 NRS2002≥3 ≥18y NR 

73 Rivelsrud, M.129 2021 Norway 63.1 146 137 NRS2002≥3 ≥18y NR 

74 Santos, I. M.133 2021 Portugal 67.4 155 110 NRS2002≥3 ≥18y NR 

75 Santos, M. L. D. D.134 2022 Brazil 60 142 189 NRS2002≥3 ≥18y NR 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

58 Meissner, C.94 European, Western Pacific High  Preoperative 1122 2968 

59 Miao, J. P.96 Western Pacific Upper middle  NR 174 425 

60 Mishamandani, Z. J.97 Eastern Mediterranean Upper middle  48h 514 1253 

61 Munk, T.100 European High  24h 81 124 

62 Nguyen, L. H. T.103 Western Pacific Lower middle  24h 102 163 

63 Nucci, D.107 European High  24h 31 90 

64 Orell, H.112 European High  48h 921 3053 

65 Ottestad I.114 European High  24h 123 435 

66 Ouaijan, K.115 Eastern Mediterranean Lower middle  48h 107 343 

67 Ozsenel, E. B.117 European Upper middle  24h 48 178 

68 Pimentel, R. F. W.119 Americas Upper middle  NR 32 41 

69 Pironi, L.120 European High  24h 207 268 

70 Quncuo, C.124 Western Pacific Upper middle  24h 133 289 

71 Reiner, J.126 European High  24h 24 202 

72 Rinninella, E.128 European High  24h 157 300 

73 Rivelsrud, M.129 European High  24h 174 283 

74 Santos, I. M.133 European High  NR 98 114 

75 Santos, M. L. D. D.134 Americas Upper middle  72h 166 331 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

76 Shabanpur, M.136 2022 Iran 55 235 165 NRS2002≥3 ≥18y DP 

77 Skeie, E.140 2021 Norway 65 9866 9067 NRS2002≥3 ≥18y DP 

78 Song, D.142 2022 China 58.2 518 355 NRS2002≥3 ≥18y NR 

79 Song, M. M.143 2022 China 56.8 4338 4140 NRS2002≥3 ≥18y NR 

80 Sun, W. J.144 2022 China 57 210 75 NRS2002≥3 ≥18y NR 

81 Susetyowati,145 2019 Indonesia 45 107 104 NRS2002≥3 ≥18y NR 

82 Tan S.146 2024 China 56.6 170 37 NRS2002≥3 ≥18y DP 

83 Trollebø, M. A.151 2022 Norway 71 174 154 NRS2002≥3 ≥18y NR 

84 Tu Y.152 2024 China 60 166 43 NRS2002≥3 ≥18y Others 

85 Wang R154 2024 China 58.2 166 41 NRS2002≥3 ≥18y Others 

86 Wei, W.158 2023 China 41.3 NR 263 NRS2002≥3 ≥18y NR 

87 Xie, B. X.159 2022 China 62.8 178 123 NRS2002≥3 ≥18y Others 

88 Yu, Y.167 2021 China NR 72 67 NRS2002≥3 ≥18y NR 

89 Zezelj, S. P.169 2020 Croatia 68.8 76 84 NRS2002≥3 ≥18y NR 

90 Zhang, Y.171 2022 China 38.5 163 55 NRS2002≥3 ≥18y DP 

91 Zhang, Z.172 2021 China 56.8 383 254 NRS2002≥3 ≥18y Others 

92 Zheng, J.173 2023 China NR NR NR NRS2002≥3 ≥18y NR 

93 Zhou, L. M.175 2023 China 59.7 335 171 NRS2002≥3 ≥18y DP 

94 Zhou, L. P.176 2021 China 64.8 1485 724 NRS2002≥3 ≥18y NR 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

76 Shabanpur, M.136 Eastern Mediterranean Upper middle  24h 387 400 

77 Skeie, E.140 European High  NR 5121 18933 

78 Song, D.142 Western Pacific Upper middle  NR 147 826 

79 Song, M. M.143 Western Pacific Upper middle  NR 2217 8478 

80 Sun, W. J.144 Western Pacific Upper middle  NR 210 285 

81 Susetyowati,145 South-East Asia Upper middle  NR 155 211 

82 Tan S.146 Western Pacific Upper middle  24h 63 207 

83 Trollebø, M. A.151 European High  48h 143 328 

84 Tu Y.152 Western Pacific Upper middle  24h 18 209 

85 Wang R154 Western Pacific Upper middle  48h 49 207 

86 Wei, W.158 Western Pacific Upper middle  NR 455 605 

87 Xie, B. X.159 Western Pacific Upper middle  48h 125 301 

88 Yu, Y.167 Western Pacific Upper middle  NR 75 139 

89 Zezelj, S. P.169 European High  48h 64 160 

90 Zhang, Y.171 Western Pacific Upper middle  NR 164 238 

91 Zhang, Z.172 Western Pacific Upper middle  NR 158 637 

92 Zheng, J.173 Western Pacific Upper middle  NR 56435 303410 

93 Zhou, L. M.175 Western Pacific Upper middle  NR 170 506 

94 Zhou, L. P.176 Western Pacific Upper middle  NR 768 2209 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

95 Zhou, LM177 2024 China 68.3 262 202 NRS2002≥3 ≥18y DP 

96 Zhou, X.178 2020 China 56.3 431 379 NRS2002≥3 ≥18y Others 

97 Deng, L. M.38 2025 China NR 1863 1326 NRS2002≥3 ≥18y DP 

98 Can, B.18 2022 Turkey 75.1 59 65 NRS2002≥3 ≥60y Others 

99 Li, Y.77 2023 China 77.4 68 148 NRS2002≥3 ≥60y Others 

100 Liu, H.80 2021 China NR 3096 2290 NRS2002≥3 ≥60y Others 

101 Wang, L.156 2023 China 70 82 105 NRS2002≥3 ≥60y NR 

102 Yang J.-Y.163 2024 China 69.1 77 44 NRS2002≥3 ≥60y NR 

103 Zhang, Q.170 2022 China 70 193 72 NRS2002≥3 ≥60y Others 

104 Acehan, S.1 2020 Turkey NR 124 127 NRS2002≥3 ≥65y DP 

105 Bech, C. B.13 2023 Denmark 85.5 NR NR NRS2002≥3 ≥65y DP 

106 Caliskan, E.17 2019 Turkey 79.4 12 44 NRS2002≥3 ≥65y Others 

107 Chávez-Tostado, M.26 2020 Mexico 36.4 NR NR NRS2002≥3 ≥65y DP 

108 Chen, L. R.28 2022 China 74.7 1634 1100 NRS2002≥3 ≥65y NR 

109 Chen, XQ30 2023 China NR 1155 1490 NRS2002≥3 ≥65y NR 

110 Doganay, M.39 2025 Turkey 60 104219 86809 NRS2002≥3 ≥65y DP 

111 Dou, L.40 2020 China 64.7 51 150 NRS2002≥3 ≥65y DP 

112 Kaya, A. S.64 2022 Turkey 59.4 70 96 NRS2002≥3 ≥65y NR 

113 Leandro-Merhi, V. A.74 2023 Brazil 74.2 314 186 NRS2002≥3 ≥65y NR 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

95 Zhou, LM177 Western Pacific Upper middle  24h 246 464 

96 Zhou, X.178 Western Pacific Upper middle  48h 345 810 

97 Deng, L. M.38 Western Pacific Upper middle income 48h 1160 3189 

98 Can, B.18 European Upper middle  24h 83 121 

99 Li, Y.77 Western Pacific Upper middle  NR 103 216 

100 Liu, H.80 Western Pacific Upper middle  24h 3517 5386 

101 Wang, L.156 Western Pacific Upper middle 48h 98 140 

102 Yang J.-Y.163 Western Pacific Upper middle 48h 63 121 

103 Zhang, Q.170 Western Pacific Upper middle NR 182 265 

104 Acehan, S.1 European Upper middle  48h 228 251 

105 Bech, C. B.13 European High 96h 80 105 

106 Caliskan, E.17 European Upper middle  24h 34 56 

107 Chávez-Tostado, M.26 Americas Upper middle  24h 24 24 

108 Chen, L. R.28 Western Pacific Upper middle  48h 1411 2734 

109 Chen, XQ30 Western Pacific Upper middle  48h 240 2645 

110 Doganay, M.39 European Upper middle  NR 15267 74804 

111 Dou, L.40 Western Pacific Upper middle  NR 43 102 

112 Kaya, A. S.64 European Upper middle  NR 23 67 

113 Leandro-Merhi, V. A.74 Americas Upper middle  NR 244 500 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

114 Liu, A. H.78 2021 China 60 380 380 NRS2002≥3 ≥65y NR 

115 Oner O.110 2024 Turkey 76.9 48 48 NRS2002≥3 ≥65y NR 

116 Polat, O.121 2022 Turkey 74.8 220 231 NRS2002≥3 ≥65y NR 

117 Thomsen, T. K.149 2023 Denmark 77.6 123 114 NRS2002≥3 ≥65y Others 

118 Xu, J. Y.161 2020 China 78 NR NR NRS2002≥3 ≥65y NR 

119 Yuksel, B.168 2022 Turkey 69.6 109 NR NRS2002≥3 ≥65y NR 

120 Chávez-Tostado, M.26 2020 Mexico 36.4 NR NR NRS2002≥3 <65y DP 

121 Chen, X.30 2024 China NR 1155 1490 NRS2002≥3 <65y NR 

122 Dou, L.40 2020 China 64.7 51 150 NRS2002≥3 <65y DP 

123 Kaya, A. S.64 2022 Turkey 59.4 70 96 NRS2002≥3 <65y NR 

124 Liu, A. H.78 2021 China 60 380 380 NRS2002≥3 <65y NR 

125 Celik, Z. M.24 2021 Turkey NR 83 79 NRS2002≥3 female Others 

126 Chen, XQ30 2023 China NR 1155 1490 NRS2002≥3 female NR 

127 Dahl, H.34 2022 Norway 62 39 14 NRS2002≥3 female Others 

128 Doganay, M.39 2025 Turkey 60 104219 86809 NRS2002≥3 female DP 

129 Dou, L.40 2020 China 64.7 51 150 NRS2002≥3 female DP 

130 Jazinaki, Mostafa58 2024 Iran 58 177 113 NRS2002≥3 female Others 

131 Kaya, A. S.63 2020 Turkey NR 64 46 NRS2002≥3 female Others 

132 Lai, X. X.71 2020 China 85.9 269 89 NRS2002≥3 female Others 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

114 Liu, A. H.78 Western Pacific Upper middle  48h 305 317 

115 Oner O.110 European Upper middle  24h 95 96 

116 Polat, O.121 European Upper middle  48h 292 451 

117 Thomsen, T. K.149 European High  NR 177 294 

118 Xu, J. Y.161 Western Pacific Upper middle  Preoperative 3393 6519 

119 Yuksel, B.168 European Upper middle  NR 70 200 

120 Chávez-Tostado, M.26 Americas Upper middle income 24h 123 196 

121 Chen, X.30 Western Pacific Upper middle income 48h 172 2120 

122 Dou, L.40 Western Pacific Upper middle income NR 26 99 

123 Kaya, A. S.64 European Upper middle income NR 4 99 

124 Liu, A. H.78 Western Pacific Upper middle income 48h 323 443 

125 Celik, Z. M.24 European Upper middle  NR 13 79 

126 Chen, XQ30 Western Pacific Upper middle  48h 117 1490 

127 Dahl, H.34 European High  Preoperative 4 14 

128 Doganay, M.39 European Upper middle  NR 9763 86809 

129 Dou, L.40 Western Pacific Upper middle  NR 15 51 

130 Jazinaki, Mostafa58 Eastern Mediterranean Upper middle  48h 53 113 

131 Kaya, A. S.63 European Upper middle  NR 41 46 

132 Lai, X. X.71 Western Pacific Upper middle  NR 46 180 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

133 Liu, A. H.78 2021 China 60 380 380 NRS2002≥3 female NR 

134 Ozsenel, E. B.117 2025 Turkey NR 89 89 NRS2002≥3 female DP 

135 Shabanpur, M.136 2022 Iran 55 235 165 NRS2002≥3 female DP 

136 Silva RJG138 2023 Brazil 59.2 0 100 NRS2002≥3 female NR 

137 Celik, Z. M.24 2021 Turkey NR 83 79 NRS2002≥3 male Others 

138 Chen, XQ30 2023 China NR 1155 1490 NRS2002≥3 male NR 

139 Dahl, H.34 2022 Norway 62 39 14 NRS2002≥3 male Others 

140 Doganay, M.39 2025 Turkey 60 104219 86809 NRS2002≥3 male DP 

141 Dou, L.40 2020 China 64.7 51 150 NRS2002≥3 male DP 

142 Jazinaki, Mostafa58 2024 Iran 58 177 113 NRS2002≥3 male Others 

143 Kaya, A. S.63 2020 Turkey NR 64 46 NRS2002≥3 male Others 

144 Lai, X. X.71 2020 China 85.9 269 89 NRS2002≥3 male Others 

145 Liu, A. H.78 2021 China 60 380 380 NRS2002≥3 male NR 

146 Ozsenel, E. B.117 2025 Turkey NR 89 89 NRS2002≥3 male DP 

147 Shabanpur, M.136 2022 Iran 55 235 165 NRS2002≥3 male DP 

148 Adly, N. N.2 2020 Egypt 68.7 NR NR MNA-SF≤7 ≥60y NR 

149 Alvarez-Larruy, M. 7 2023 Spain 71.8 28 17 MNA-SF≤7 ≥60y NR 

150 Borges, K.14 2022 Spain 84.3 10 80 MNA-SF≤7 ≥60y NR 

151 Carretero Gómez, J. 22 2023 Spain 76 306 313 MNA-SF≤7 ≥60y NR 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

133 Liu, A. H.78 Western Pacific Upper middle  48h 319 380 

134 Ozsenel, E. B.117 European Upper middle  24h 22 89 

135 Shabanpur, M.136 Eastern Mediterranean Upper middle  24h 160 165 

136 Silva RJG138 Americas Upper middle  NR 25 100 

137 Celik, Z. M.24 European Upper middle  NR 27 83 

138 Chen, XQ30 Western Pacific Upper middle  48h 123 1155 

139 Dahl, H.34 European High  Preoperative 10 39 

140 Doganay, M.39 European Upper middle  NR 12402 104219 

141 Dou, L.40 Western Pacific Upper middle  NR 54 150 

142 Jazinaki, Mostafa58 Eastern Mediterranean Upper middle  48h 92 177 

143 Kaya, A. S.63 European Upper middle  NR 56 64 

144 Lai, X. X.71 Western Pacific Upper middle  NR 134 180 

145 Liu, A. H.78 Western Pacific Upper middle  48h 309 380 

146 Ozsenel, E. B.117 European Upper middle  24h 26 89 

147 Shabanpur, M.136 Eastern Mediterranean Upper middle  24h 227 235 

148 Adly, N. N.2 Eastern Mediterranean Lower middle  48h 35 190 

149 Alvarez-Larruy, M. 7 European High  NR 4 45 

150 Borges, K.14 European High  NR 19 90 

151 Carretero Gómez, J. 22 European High  NR 228 619 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

152 Carvalho, J. 23 2022 Brazil NR NR NR MNA-SF≤7 ≥60y NR 

153 Efendioglu, E. M.41 2022 Turkey 74.9 50 86 MNA-SF≤7 ≥60y NR 

154 Fukui, S.44 2020 Japan 83.8 91 209 MNA-SF≤7 ≥60y NR 

155 Kobayashi, H.67 2022 Japan 84 37 120 MNA-SF≤7 ≥60y NR 

156 Koroušić Seljak, B.69 2020 Slovenia NR 99 108 MNA-SF≤7 ≥60y NR 

157 Lueg, G.85 2020 Germany 82.2 76 121 MNA-SF≤7 ≥60y NR 

158 Makwana, N. R.89 2019 India NR 85 78 MNA-SF≤7 ≥60y NR 

159 Matsumoto, Y.93 2020 Japan 69.5 271 219 MNA-SF≤7 ≥60y NR 

160 Mercan Baspinar M.95 2024 Turkey 76.6 46 29 MNA-SF≤7 ≥60y NR 

161 Kumar, S.70 2025 India 69.1 53 47 MNA-SF≤7 ≥60y NR 

162 Naaman, R. K.102 2023 Saudi Arabia 73 47 53 MNA-SF≤7 ≥60y NR 

163 Thiam, C. N.147 2022 Malaysia 74.4 NR NR MNA-SF≤7 ≥60y NR 

164 Tran, T. P.150 2021 Vietnam 75.5 NR 587 MNA-SF≤7 ≥60y NR 

165 Yuksel, B.168 2022 Turkey 69.6 109 NR MNA-SF≤7 ≥60y NR 

166 Zheng, J.173 2023 China NR NR NR MNA-SF≤7 ≥60y NR 

167 Adly, N. N.2 2020 Egypt 68.7 NR NR MNA-SF≤11 ≥60y NR 

168 Alvarez-Larruy, M.7 2023 Spain 71.8 28 17 MNA-SF≤11 ≥60y NR 

169 Bech, C. B.13 2023 Denmark 85.5 NR NR MNA-SF≤11 ≥60y NR 

170 Borges, K.14 2022 Spain 84.3 10 80 MNA-SF≤11 ≥60y NR 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

152 Carvalho, J. 23 Americas Upper middle  NR 3 138 

153 Efendioglu, E. M.41 European Upper middle  NR 54 136 

154 Fukui, S.44 Western Pacific High  NR 34 300 

155 Kobayashi, H.67 Western Pacific High  24h 42 157 

156 Koroušić Seljak, B.69 European High  NR 42 106 

157 Lueg, G.85 European High  24h 69 197 

158 Makwana, N. R.89 South-East Asia Lower middle  48h 17 163 

159 Matsumoto, Y.93 Western Pacific High  24h 88 487 

160 Mercan Baspinar M.95 European Upper middle  24h 37 75 

161 Kumar, S.70 South-East Asia Lower middle  NR 17 100 

162 Naaman, R. K.102 Eastern Mediterranean High  48h 48 100 

163 Thiam, C. N.147 Western Pacific Upper middle  24h 28 73 

164 Tran, T. P.150 Western Pacific Lower middle  NR 174 1007 

165 Yuksel, B.168 European Upper middle  NR 13 200 

166 Zheng, J.173 Western Pacific Upper middle  24h 1923 2810 

167 Adly, N. N.2 Eastern Mediterranean Lower middle  48h 106 190 

168 Alvarez-Larruy, M.7 European High  NR 19 45 

169 Bech, C. B.13 European High 96h 72 105 

170 Borges, K.14 European High  NR 64 90 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

171 Carretero Gómez, J.22 2023 Spain 76 306 313 MNA-SF≤11 ≥60y NR 

172 Carvalho, J.23 2022 Brazil NR NR NR MNA-SF≤11 ≥60y NR 

173 Efendioglu, E. M.41 2022 Turkey 74.9 50 86 MNA-SF≤11 ≥60y Others 

174 Fukui, S.44 2020 Japan 83.8 91 209 MNA-SF≤11 ≥60y NR 

175 Genest, F.46 2021 Germany 75 0 107 MNA-SF≤11 ≥60y NR 

176 Kaluzniak-Szymanowska, A.60 2022 Poland 69.4 74 50 MNA-SF≤11 ≥60y NR 

177 Kobayashi, H.67 2022 Japan 84 37 120 MNA-SF≤11 ≥60y NR 

178 Koroušić Seljak, B.69 2020 Slovenia NR 99 108 MNA-SF≤11 ≥60y NR 

179 Lueg, G.85 2020 Germany 82.2 76 121 MNA-SF≤11 ≥60y Others 

180 Makwana, N. R.89 2019 India NR 85 78 MNA-SF≤11 ≥60y NR 

181 Matsumoto, Y.93 2020 Japan 69.5 271 219 MNA-SF≤11 ≥60y DP 

182 Naaman, R. K.102 2023 Saudi Arabia 73 47 53 MNA-SF≤11 ≥60y Others 

183 Nozawa, Y.105 2023 Japan 70.1 209 127 MNA-SF≤11 ≥60y NR 

184 Oner O.110 2024 Turkey 76.9 48 48 MNA-SF≤11 ≥60y NR 

185 Ostrowska, J. M.113 2019 Poland NR 15 87 MNA-SF≤11 ≥60y NR 

186 Pham Thi Lan A.118 2024 Vietnam 74.6 54 54 MNA-SF≤11 ≥60y NR 

187 Ruiz-Rosso R131 2024 Brazil 82.2 100 139 MNA-SF≤11 ≥60y NR 

188 Sanz-París, A.135 2020 Spain NR 83 76 MNA-SF≤11 ≥60y NR 

189 Thiam, C. N.147 2022 Malaysia 74.4 NR NR MNA-SF≤11 ≥60y NR 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

171 Carretero Gómez, J.22 European High  NR 461 619 

172 Carvalho, J.23 Americas Upper middle  NR 46 138 

173 Efendioglu, E. M.41 European Upper middle  NR 118 136 

174 Fukui, S.44 Western Pacific High  NR 127 300 

175 Genest, F.46 European High  NR 38 107 

176 Kaluzniak-Szymanowska, A.60 European High  NR 38 124 

177 Kobayashi, H.67 Western Pacific High  24h 124 157 

178 Koroušić Seljak, B.69 European High  NR 87 106 

179 Lueg, G.85 European High  24h 164 197 

180 Makwana, N. R.89 South-East Asia Lower middle  48h 99 163 

181 Matsumoto, Y.93 Western Pacific High  24h 253 487 

182 Naaman, R. K.102 Eastern Mediterranean High  48h 75 100 

183 Nozawa, Y.105 Western Pacific High NR 157 336 

184 Oner O.110 European Upper middle  24h 46 96 

185 Ostrowska, J. M.113 European High NR 67 102 

186 Pham Thi Lan A.118 Western Pacific Lower middle  48h 78 108 

187 Ruiz-Rosso R131 Americas Upper middle  48h 120 239 

188 Sanz-París, A.135 European High  72h 159 159 

189 Thiam, C. N.147 Western Pacific Upper middle 24h 55 73 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

190 Tran, T. P.150 2021 Vietnam 75.5 NR 587 MNA-SF≤11 ≥60y DP 

191 Kumar, S.70 2025 India 69.1 53 47 MNA-SF≤11 ≥60y NR 

192 Wang, J. J.155 2023 China 63 1004 509 MNA-SF≤11 ≥60y NR 

193 Xu, J. Y.161 2020 China 78 NR NR MNA-SF≤11 ≥60y NR 

194 Yuksel, B.168 2022 Turkey 69.6 109 NR MNA-SF≤11 ≥60y NR 

195 Zhang, Q.170 2022 China 70 193 72 MNA-SF≤11 ≥60y Others 

196 Zheng, J.173 2023 China NR NR NR MNA-SF≤11 ≥60y NR 

197 Adly, N. N.2 2020 Egypt 68.7 NR NR 8≤MNA-SF<11 ≥60y NR 

198 Alvarez-Larruy, M.7 2023 Spain 71.8 28 17 8≤MNA-SF<11 ≥60y NR 

199 Borges, K.14 2022 Spain 84.3 10 80 8≤MNA-SF<11 ≥60y NR 

200 Carretero Gómez, J.22 2023 Spain 76 306 313 8≤MNA-SF<11 ≥60y NR 

201 Carvalho, J.23 2022 Brazil NR NR NR 8≤MNA-SF<11 ≥60y NR 

202 Efendioglu, E. M.41 2022 Turkey 74.9 50 86 8≤MNA-SF<11 ≥60y Others 

203 Kobayashi, H.67 2022 Japan 84 37 120 8≤MNA-SF<11 ≥60y NR 

204 Koroušić Seljak, B.69 2020 Slovenia NR 99 108 8≤MNA-SF<11 ≥60y NR 

205 Lueg, G.85 2020 Germany 82.2 76 121 8≤MNA-SF<11 ≥60y Others 

206 Makwana, N. R.89 2019 India NR 85 78 8≤MNA-SF<11 ≥60y NR 

207 Matsumoto, Y.93 2020 Japan 69.5 271 219 8≤MNA-SF<11 ≥60y DP 

208 Kumar, S.70 2025 India 69.1 53 47 8≤MNA-SF<11 ≥60y NR 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

190 Tran, T. P.150 Western Pacific Lower middle  NR 721 1007 

191 Kumar, S.70 South-East Asia Lower middle  NR 57 Kumar, S. 

192 Wang, J. J.155 Western Pacific Upper middle  24h 1102 1513 

193 Xu, J. Y.161 Western Pacific Upper middle  24h 3299 6519 

194 Yuksel, B.168 European Upper middle  NR 83 200 

195 Zhang, Q.170 Western Pacific Upper middle  72h 177 265 

196 Zheng, J.173 Western Pacific Upper middle  24h 2688 2810 

197 Adly, N. N.2 Eastern Mediterranean Lower middle  48h 71 190 

198 Alvarez-Larruy, M.7 European High  NR 15 45 

199 Borges, K.14 European High  NR 45 90 

200 Carretero Gómez, J.22 European High  NR 233 619 

201 Carvalho, J.23 Americas Upper middle  NR 43 138 

202 Efendioglu, E. M.41 European Upper middle  NR 64 136 

203 Kobayashi, H.67 Western Pacific High  24h 82 157 

204 Koroušić Seljak, B.69 European High  NR 45 106 

205 Lueg, G.85 European High  24h 95 197 

206 Makwana, N. R.89 South-East Asia Lower middle  48h 82 163 

207 Matsumoto, Y.93 Western Pacific High  24h 165 487 

208 Kumar, S.70 South-East Asia Lower middle  NR 40 100 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

209 Naaman, R. K.102 2023 Saudi Arabia 73 47 53 8≤MNA-SF<11 ≥60y Others 

210 Thiam, C. N.147 2022 Malaysia 74.4 NR NR 8≤MNA-SF<11 ≥60y NR 

211 Tran, T. P.150 2021 Vietnam 75.5 NR 587 8≤MNA-SF<11 ≥60y DP 

212 Yuksel, B.168 2022 Turkey 69.6 109 NR 8≤MNA-SF<11 ≥60y NR 

213 Zheng, J.173 2023 China NR NR NR 8≤MNA-SF<11 ≥60y NR 

214 Alvarez-Altamirano, K6 2024 Mexico 49.7 NR NR 2step-GLIM, NRS2002 ≥18y NR 

215 Chen, L. R.28 2022 China 74.7 1634 1100 2step-GLIM, NRS2002 ≥18y DP 

216 Dai, L. L.35 2022 China 60.7 433 250 2step-GLIM, NRS2002 ≥18y NR 

217 Guo, F.52 2023 China 39.1 54 44 2step-GLIM, NRS2002 ≥18y Others 

218 Jazinaki, Mostafa58 2024 Iran 58 177 113 2step-GLIM, NRS2002 ≥18y NR 

219 Kong, X.68 2025 China 69 117 43 2step-GLIM, NRS2002 ≥18y NR 

220 Leandro-Merhi, V. A.74 2023 Brazil 74.2 314 186 2step-GLIM, NRS2002 ≥18y NR 

221 Lehmann, U.76 2025 Switzerland 73 289 269 2step-GLIM, NRS2002 ≥18y DP 

222 Liu, C. Y.79 2021 China NR 1523 865 2step-GLIM, NRS2002 ≥18y NR 

223 Liu, J. F.81 2025 China NR 190 110 2step-GLIM, NRS2002 ≥18y NR 

224 Liu, Y.84 2025 China 61.6 31302 23350 2step-GLIM, NRS2002 ≥18y DP 

225 Ma, Wei87 2024 China 57 252 NR 2step-GLIM, NRS2002 ≥18y NR 

226 Munk, T.100 2025 Denmark 75 60 64 2step-GLIM, NRS2002 ≥18y NR 

227 Qing H.123 2024 China NR 14234 9905 2step-GLIM, NRS2002 ≥18y DP 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

209 Naaman, R. K.102 Eastern Mediterranean High  48h 27 100 

210 Thiam, C. N.147 Western Pacific Upper middle  24h 27 73 

211 Tran, T. P.150 Western Pacific Lower middle  NR 547 1007 

212 Yuksel, B.168 European Upper middle  NR 70 200 

213 Zheng, J.173 Western Pacific Upper middle  24h 765 2810 

214 Alvarez-Altamirano, K6 Americas Upper middle  72h 374 913 

215 Chen, L. R.28 Western Pacific Upper middle  NR 536 2734 

216 Dai, L. L.35 Western Pacific Upper middle  24h 114 683 

217 Guo, F.52 Western Pacific Upper middle  NR 79 98 

218 Jazinaki, Mostafa58 Eastern Mediterranean Upper middle  48h 120 290 

219 Kong, X.68 Western Pacific Upper middle 24h 66 160 

220 Leandro-Merhi, V. A.74 Americas Upper middle  24h 100 500 

221 Lehmann, U.76 European High  72h 199 558 

222 Liu, C. Y.79 Western Pacific Upper middle  24h 929 2388 

223 Liu, J. F.81 Western Pacific Upper middle NR 99 300 

224 Liu, Y.84 Western Pacific Upper middle NR 7740 54652 

225 Ma, Wei87 Western Pacific Upper middle  24h 143 440 

226 Munk, T.100 European High 24h 58 124 

227 Qing H.123 Western Pacific Upper middle  NR 4559 24139 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

228 Wang, W.157 2023 China 60.7 305 141 2step-GLIM, NRS2002 ≥18y Others 

229 Wei, W.158 2023 China 41.3 NR 263 2step-GLIM, NRS2002 ≥18y Others 

230 Xu, J. Y.161 2020 China 78 NR NR 2step-GLIM, NRS2002 ≥18y NR 

231 Yang J.-Y.163 2024 China 69.1 77 44 2step-GLIM, NRS2002 ≥18y NR 

232 Deng, L. M.38  2025 China NR 1863 1326 2step-GLIM, NRS2002 ≥18y DP 

233 Yu, Y.167 2021 China NR 72 67 2step-GLIM, NRS2002 ≥18y Others 

234 Zhang, Y.171 2022 China 38.5 163 55 2step-GLIM, NRS2002 ≥18y NR 

235 Zhou, L. P.176 2021 China 64.8 1485 724 2step-GLIM, NRS2002 ≥18y NR 

236 Li, Y.77 2023 China 77.4 68 148 2step-GLIM, NRS2002 ≥60y Others 

237 Bech, C. B.13 2023 Denmark 85.5 NR NR 2step-GLIM, NRS2002 ≥65y DP 

238 Kaluzniak-Szymanowska, A.60 2022 Poland 69.4 74 50 2step-GLIM, MNA-SF ≥60y NR 

239 Kobayashi, H.67 2022 Japan 84 37 120 2step-GLIM, MNA-SF ≥60y DP 

240 Sanz-París, A.135 2020 Spain NR 83 76 2step-GLIM, MNA-SF ≥60y DP 

241 Shimizu, A.137 2020 Japan 80 154 181 2step-GLIM, MNA-SF ≥60y NR 

242 Xie, L. L.160 2022 China 80 637 498 2step-GLIM, MNA-SF ≥60y NR 

243 Xu, J. Y.161 2020 China 78 NR NR 2step-GLIM, MNA-SF ≥60y NR 

244 Bech, C. B.13 2023 Denmark 85.5 NR NR 2step-GLIM, MNA-SF ≥65y DP 

245 Bech, C. B.13 2023 Denmark 85.5 NR NR 1step-GLIM, severe ≥18y DP 

246 Cervera-Díaz, M. D. C.25 2023 Spain 86.2 34 152 1step-GLIM, severe ≥18y DP 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

228 Wang, W.157 Western Pacific Upper middle  48h 97 682 

229 Wei, W.158 Western Pacific Upper middle  NR 388 605 

230 Xu, J. Y.161 Western Pacific Upper middle  24h 1790 6519 

231 Yang J.-Y.163 Western Pacific Upper middle  48h 45 121 

232 Deng, L. M.38  Western Pacific Upper middle income 48h 791 3189 

233 Yu, Y.167 Western Pacific Upper middle  NR 25 139 

234 Zhang, Y.171 Western Pacific Upper middle  48h 145 238 

235 Zhou, L. P.176 Western Pacific Upper middle  NR 603 2209 

236 Li, Y.77 Western Pacific Upper middle  24h 76 216 

237 Bech, C. B.13 European High 96h 62 114 

238 Kaluzniak-Szymanowska, A.60 European High  NR 28 124 

239 Kobayashi, H.67 Western Pacific High  24h 116 157 

240 Sanz-París, A.135 European High  72h 85 159 

241 Shimizu, A.137 Western Pacific High  NR 217 335 

242 Xie, L. L.160 Western Pacific Upper middle NR 762 1153 

243 Xu, J. Y.161 Western Pacific Upper middle 24h 2128 6519 

244 Bech, C. B.13 European High 96h 54 114 

245 Bech, C. B.13 European High  96h 37 114 

246 Cervera-Díaz, M. D. C.25 European High  48h 77 186 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

247 Huang, S. S.57 2022 China 36 52 21 1step-GLIM, severe ≥18y Others 

248 Jazinaki, Mostafa58 2024 Iran 58 177 113 1step-GLIM, severe ≥18y NR 

249 Kaźmierczak-Siedlecka, K.66 2020 Poland 58.9 NR NR 1step-GLIM, severe ≥18y DP 

250 Kong, X.68 2025 China 69 117 43 1step-GLIM, severe ≥18y NR 

251 Maeda, K.88 2020 Japan 67.3 NR NR 1step-GLIM, severe ≥18y NR 

252 Matsumoto, Y.93 2020 Japan 69.5 271 219 1step-GLIM, severe ≥18y NR 

253 Mitani, A.98 2021 Japan NR NR NR 1step-GLIM, severe ≥18y DP 

254 Nishioka, S.104 2021 Japan 80 355 246 1step-GLIM, severe ≥18y NR 

255 Ottestad I.114 2024 Norway 65 207 235 1step-GLIM, severe ≥18y NR 

256 Ouaijan, K.115 2023 Lebanon 60 188 155 1step-GLIM, severe ≥18y NR 

257 Rajan, S. 125 2025 India 52.7 0 130 1step-GLIM, severe ≥18y NR 

258 Reyes L.M.127 2024 Spain 63.6 565 471 1step-GLIM, severe ≥18y NR 

259 Rosato, E.130 2021 Italy 55 16 86 1step-GLIM, severe ≥18y NR 

260 Skeie, E.139 2020 Norway 68 3291 2819 1step-GLIM, severe ≥18y NR 

261 Slettahjell, HB141 2024 Denmark 51.4 16 50 1step-GLIM, severe ≥18y NR 

262 Song, M. M.143 2022 China 56.8 4338 4140 1step-GLIM, severe ≥18y NR 

263 Wang J153 2024 China NR 94 32 1step-GLIM, severe ≥18y DP 

264 Wang, L.156 2023 China 70 82 105 1step-GLIM, severe ≥18y NR 

265 Bech, C. B.13 2023 Denmark 85.5 NR NR 1step-GLIM, moderate ≥18y DP 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

247 Huang, S. S.57 Western Pacific Upper middle 24h 22 73 

248 Jazinaki, Mostafa58 Eastern Mediterranean Upper middle  48h 84 290 

249 Kaźmierczak-Siedlecka, K.66 European High  NR 23 28 

250 Kong, X.68 Western Pacific Upper middle 24h 48 160 

251 Maeda, K.88 Western Pacific High  NR 432 4796 

252 Matsumoto, Y.93 Western Pacific High  24h 90 490 

253 Mitani, A.98 Western Pacific High  NR 107 177 

254 Nishioka, S.104 Western Pacific High  NR 114 601 

255 Ottestad I.114 European High  24h 25 442 

256 Ouaijan, K.115 Eastern Mediterranean Lower middle 48h 49 343 

257 Rajan, S. 125 South-East Asia Lower middle  NR 15 130 

258 Reyes L.M.127 European High NR 421 1036 

259 Rosato, E.130 European High  NR 4 102 

260 Skeie, E.139 European High  Perioperative 955 6110 

261 Slettahjell, HB141 European High  NR 14 66 

262 Song, M. M.143 Western Pacific Upper middle 48h 732 8478 

263 Wang J153 Western Pacific Upper middle 48h 10 126 

264 Wang, L.156 Western Pacific Upper middle 24h 49 140 

265 Bech, C. B.13 European High  96h 36 114 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

266 Cervera-Díaz, M. D. C.25 2023 Spain 86.2 34 152 1step-GLIM, moderate ≥18y DP 

267 Huang, S. S.57 2022 China 36 52 21 1step-GLIM, moderate ≥18y Others 

268 Jazinaki, Mostafa58 2024 Iran 58 177 113 1step-GLIM, moderate ≥18y NR 

269 Kong, X.68 2025 China 69 117 43 1step-GLIM, moderate ≥18y NR 

270 Maeda, K.88 2020 Japan 67.3 NR NR 1step-GLIM, moderate ≥18y NR 

271 Matsumoto, Y.93 2020 Japan 69.5 271 219 1step-GLIM, moderate ≥18y DP 

272 Mitani, A.98 2021 Japan NR NR NR 1step-GLIM, moderate ≥18y DP 

273 Nishioka, S.104 2021 Japan 80 355 246 1step-GLIM, moderate ≥18y NR 

274 Ottestad I.114 2024 Norway 65 207 235 1step-GLIM, moderate ≥18y NR 

275 Ouaijan, K.115 2023 Lebanon 60 188 155 1step-GLIM, moderate ≥18y NR 

276 Rajan, S. 125 2025 India 52.7 0 130 1step-GLIM, moderate ≥18y NR 

277 Reyes L.M.127 2024 Spain 63.6 565 471 1step-GLIM, moderate ≥18y NR 

278 Rosato, E.130 2021 Italy 55 16 86 1step-GLIM, moderate ≥18y NR 

279 Skeie, E.139 2020 Norway 68 3291 2819 1step-GLIM, moderate ≥18y NR 

280 Slettahjell, HB141 2024 Denmark 51.4 16 50 1step-GLIM, moderate ≥18y NR 

281 Song, M. M.143 2022 China 56.8 4338 4140 1step-GLIM, moderate ≥18y NR 

282 Wang J153 2024 China NR 94 32 1step-GLIM, moderate ≥18y DP 

283 Wang, L.156 2023 China 70 82 105 1step-GLIM, moderate ≥18y NR 

284 Cervera-Díaz, M. D. C.25 2023 Spain 86.2 34 152 1step-GLIM, male ≥18y NR 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

266 Cervera-Díaz, M. D. C.25 European High  48h 42 186 

267 Huang, S. S.57 Western Pacific Upper middle  24h 21 73 

268 Jazinaki, Mostafa58 Eastern Mediterranean Upper middle  48h 57 290 

269 Kong, X.68 Western Pacific Upper middle 24h 35 160 

270 Maeda, K.88 Western Pacific High  NR 432 4796 

271 Matsumoto, Y.93 Western Pacific High  24h 75 490 

272 Mitani, A.98 Western Pacific High  NR 155 177 

273 Nishioka, S.104 Western Pacific High  NR 60 601 

274 Ottestad I.114 European High  24h 103 442 

275 Ouaijan, K.115 Eastern Mediterranean Lower middle  48h 73 343 

276 Rajan, S. 125 South-East Asia Lower middle  NR 57 130 

277 Reyes L.M.127 European High  NR 234 1036 

278 Rosato, E.130 European High  NR 13 102 

279 Skeie, E.139 European High  Perioperative 1206 6110 

280 Slettahjell, HB141 European High NR 27 66 

281 Song, M. M.143 Western Pacific Upper middle  48h 1122 8478 

282 Wang J153 Western Pacific Upper middle  48h 36 126 

283 Wang, L.156 Western Pacific Upper middle  24h 45 140 

284 Cervera-Díaz, M. D. C.25 European High  48h 27 34 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

285 Huang, S. S.57 2022 China 36 52 21 1step-GLIM, male ≥18y NR 

286 Ouaijan, K.115 2023 Lebanon 60 188 155 1step-GLIM, male ≥18y NR 

287 Reyes L.M.127 2024 Spain 63.6 565 471 1step-GLIM, male ≥18y DP 

288 Tan S.146 2024 China 56.6 170 37 1step-GLIM, male ≥18y NR 

289 Cervera-Díaz, M. D. C.25 2023 Spain 86.2 34 152 1step-GLIM, female ≥18y NR 

290 Ouaijan, K.115 2023 Lebanon 60 188 155 1step-GLIM, female ≥18y NR 

291 Reyes L.M.127 2024 Spain 63.6 565 471 1step-GLIM, female ≥18y DP 

292 Tan S.146 2024 China 56.6 170 37 1step-GLIM, female ≥18y NR 

293 Alvarez-Altamirano, K6 2024 Mexico 49.7 NR NR 1step-GLIM ≥18y DP 

294 Azman, M.9 2021 Malaysia 58.5 37 13 1step-GLIM ≥18y NR 

295 Balci, C.10 2021 Turkey 62.2 100 131 1step-GLIM ≥18y Others 

296 Bannert, K.11 2023 Germany 55.5 112 75 1step-GLIM ≥18y NR 

297 Bech, C. B.13 2023 Denmark 85.5 NR NR 1step-GLIM ≥18y DP 

298 Boulhosa, R. S. S. B.15 2020 Brazil 56.8 NR NR 1step-GLIM ≥18y DP 

299 Cervera-Díaz, M. D. C.25 2023 Spain 86.2 34 152 1step-GLIM ≥18y DP 

300 Chen, W.29 2023 China 47.5 9858 5083 1step-GLIM ≥18y DP 

301 Clement, DSVM31 2024 UK 67 55 63 1step-GLIM ≥18y NR 

302 Cortes, R33 2024 Spain 75.2 150 98 1step-GLIM ≥18y NR 

303 De Groot, L. M.36 2020 Australia 61.9 64 182 1step-GLIM ≥18y NR 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

285 Huang, S. S.57 Western Pacific Upper middle 24h 32 52 

286 Ouaijan, K.115 Eastern Mediterranean Lower middle  48h 94 188 

287 Reyes L.M.127 European High  NR 379 565 

288 Tan S.146 Western Pacific Upper middle 24h 69 170 

289 Cervera-Díaz, M. D. C.25 European High  48h 110 152 

290 Ouaijan, K.115 Eastern Mediterranean Lower middle  48h 78 155 

291 Reyes L.M.127 European High  NR 276 471 

292 Tan S.146 Western Pacific Upper middle 24h 20 37 

293 Alvarez-Altamirano, K6 Americas Upper middle  72h 404 913 

294 Azman, M.9 Western Pacific Upper middle  NR 25 50 

295 Balci, C.10 European Upper middle  48h 83 231 

296 Bannert, K.11 European High  NR 96 187 

297 Bech, C. B.13 European High 96h 73 114 

298 Boulhosa, R. S. S. B.15 Americas Upper middle  48h 95 166 

299 Cervera-Díaz, M. D. C.25 European High  48h 119 186 

300 Chen, W.29 Western Pacific56 Upper middle  NR 6017 14941 

301 Clement, DSVM31 European High  NR 88 118 

302 Cortes, R33 European High  48h 124 248 

303 De Groot, L. M.36 Western Pacific High  NR 77 220 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
 

S/no First author Year Country Mean age Male Female Tool Population Applier 

304 Huang, D. D.56 2022 China 66 1000 359 1step-GLIM ≥18y NR 

305 Huang, S. S.57 2022 China 36 52 21 1step-GLIM ≥18y NR 

306 Jazinaki, Mostafa58 2024 Iran 58 177 113 1step-GLIM ≥18y Others 

307 Kong, X.68 2025 China 69 117 43 1step-GLIM ≥18y NR 

308 Lee, B.75 2021 Korea 64.8 38 37 1step-GLIM ≥18y NR 

309 Maeda, K.88 2020 Japan 67.3 NR NR 1step-GLIM ≥18y DP 

310 Marquez Mesa E.91 2024 Spain 65.3 270 240 1step-GLIM ≥18y NR 

311 Matsumoto, Y.93 2020 Japan 69.5 271 219 1step-GLIM ≥18y DP 

312 Mitani, A.98 2021 Japan NR NR NR 1step-GLIM ≥18y NR 

313 Muresan, B. T.101 2022 Spain 66.2 71 36 1step-GLIM ≥18y DP 

314 Nguyen, L. H. T.103 2023 Vietnam 68 74 89 1step-GLIM ≥18y DP 

315 Nishioka, S.104 2021 Japan 80 355 246 1step-GLIM ≥18y DP 

316 Nozoe, M.106 2021 Japan 72 76 39 1step-GLIM ≥18y NR 

317 Ottestad I.114 2024 Norway 65 207 235 1step-GLIM ≥18y NR 

318 Ouaijan, K.115 2023 Lebanon 60 188 155 1step-GLIM ≥18y NR 

319 Ozorio, G. A.116 2023 Brazil 61 457 428 1step-GLIM ≥18y NR 

320 Pironi, L.120 2021 Italy 74 147 121 1step-GLIM ≥18y DP 

321 Qing H.123 2024 China NR 14234 9905 1step-GLIM ≥18y NR 

322 Rajan, S. 125 2025 India 52.7 0 130 1step-GLIM ≥18y NR 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

304 Huang, D. D.56 Western Pacific Upper middle  NR 383 1359 

305 Huang, S. S.57 Western Pacific Upper middle  24h 43 73 

306 Jazinaki, Mostafa58 Eastern Mediterranean Upper middle  48h 141 290 

307 Kong, X.68 Western Pacific Upper middle 24h 83 160 

308 Lee, B.75 Western Pacific High 24h 75 228 

309 Maeda, K.88 Western Pacific High  NR 864 4796 

310 Marquez Mesa E.91 European High  72h 235 510 

311 Matsumoto, Y.93 Western Pacific High  24h 165 490 

312 Mitani, A.98 Western Pacific High  NR 155 177 

313 Muresan, B. T.101 European High 48h 83 107 

314 Nguyen, L. H. T.103 Western Pacific Lower middle  24h 102 163 

315 Nishioka, S.104 Western Pacific High  NR 174 601 

316 Nozoe, M.106 Western Pacific High  NR 33 115 

317 Ottestad I.114 European High 24h 128 442 

318 Ouaijan, K.115 Eastern Mediterranean Lower middle  48h 122 343 

319 Ozorio, G. A.116 Americas Upper middle  24h 199 663 

320 Pironi, L.120 European High  24h 207 268 

321 Qing H.123 Western Pacific Upper middle  NR 4559 24139 

322 Rajan, S. 125 South-East Asia Lower middle  NR 73 130 



Supplementary Table 6. Characteristics of selected cross-sectional studies using different malnutrition screening or assessment tools (n=170) (cont.) 
S/no First author Year Country Mean age Male Female Tool Population Applier 

323 Reiner, J.126 2022 Germany 43.7 56 45 1step-GLIM ≥18y NR 

324 Reyes L.M.127 2024 Spain 63.6 565 471 1step-GLIM ≥18y NR 

325 Rosato, E.130 2021 Italy 55 16 86 1step-GLIM ≥18y NR 

326 Sánchez-Torralvo, F. J.132 2022 Spain 60.4 157 125 1step-GLIM ≥18y NR 

327 Santos, M. L. D. D.134 2022 Brazil 60 142 189 1step-GLIM ≥18y NR 

328 Skeie, E.139 2020 Norway 68 3291 2819 1step-GLIM ≥18y NR 

329 Slettahjell, HB141 2024 Denmark 51.4 16 50 1step-GLIM ≥18y DP 

330 Song, M. M.143 2022 China 56.8 4338 4140 1step-GLIM ≥18y NR 

331 Tan S.146 2024 China 56.6 170 37 1step-GLIM ≥18y DP 

332 Thomas, J.148 2022 Australia 67.3 157 67 1step-GLIM ≥18y DP 

333 Trollebø, M. A.151 2022 Norway 71 174 154 1step-GLIM ≥18y NR 

334 Wang J153 2024 China NR 94 32 1step-GLIM ≥18y NR 

335 Wang, L.156 2023 China 70 82 105 1step-GLIM ≥18y NR 

336 Yang J.-Y.163 2024 China 69.1 77 44 1step-GLIM ≥18y NR 

337 Yang, W. 165 2023 China 64 177 186 1step-GLIM ≥18y NR 

338 Yogesh, M166 2024 India 48 90 70 1step-GLIM ≥18y NR 

339 Zhang, Z.172 2021 China 56.8 383 254 1step-GLIM ≥18y Others 

340 Zhou B174 2024 China 58 3461 2352 1step-GLIM ≥18y NR 

341 Zuo J.179 2024 China 68 224 92 1step-GLIM ≥18y NR 
 

S/no First author Region Income level Timepoint Positive patients (n) Sample size (N) 

323 Reiner, J.126 European High  NR 64 202 

324 Reyes L.M.127 European High  NR 655 1036 

325 Rosato, E.130 European High  NR 17 102 

326 Sánchez-Torralvo, F. J.132 European High  24h 216 282 

327 Santos, M. L. D. D.134 Americas Upper middle 72h 107 331 

328 Skeie, E.139 European High  Perioperative 2161 6110 

329 Slettahjell, HB141 European High  NR 41 66 

330 Song, M. M.143 Western Pacific Upper middle  48h 1854 8478 

331 Tan S.146 Western Pacific Upper middle  24h 89 207 

332 Thomas, J.148 Western Pacific High  72h 64 224 

333 Trollebø, M. A.151 European High  NR 114 326 

334 Wang J153 Western Pacific Upper middle  48h 46 126 

335 Wang, L.156 Western Pacific Upper middle  24h 94 140 

336 Yang J.-Y.163 Western Pacific Upper middle  48h 45 121 

337 Yang, W. 165 Western Pacific Upper middle  NR 132 363 

338 Yogesh, M166 South-East Asia Lower middle  NR 73 160 

339 Zhang, Z.172 Western Pacific Upper middle  72h 180 637 

340 Zhou B174 Western Pacific Upper middle  24h 1328 5821 

341 Zuo J.179 Western Pacific Upper middle  NR 151 316 

NR: not reported. DP: dietitian participated.  



Supplementary Table 7. Subgroup analyses of pooled prevalence of nutritional risk or malnutrition among 

hospitalized patients at admission 
 

Subgroup Number of 

studies 

included 

Prevalence with 

95% CI 

Cochran’s Q 

statistics for 

heterogeneity 

p value I2 

NRS2002≥3, ≥18 years 90 0.41(0.35,0.49) 123000 <0.001 99.9% 

 Gender 
     

 ≥18 years 
     

 Female 9 0.48(0.39,0.59) 264 <0.001 97.0% 

 Male 8 0.53(0.44,0.65) 289 <0.001 97.6% 

 Between groups 
  

0.53 0.467 
 

 ≥65 years 
     

 Female 3 0.21(0.06,0.78) 1720 <0.001 99.9% 

 Male 3 0.13(0.08,0.20) 59.1 <0.001 96.6% 

 Between groups 
  

0.48 0.49 
 

 Between groups 
  

33.4 <0.001 
 

 Age 
     

 ≥ 65 years 16 0.51(0.35,0.75) 25400 <0.001 99.9% 

 < 65 years 6 0.21(0.09,0.47) 860 <0.001 99.4% 

 Between groups 
  

3.79 0.0516 
 

 Region 
     

 Western Pacific 43 0.39(0.31,0.49) 61800 <0.001 99.9% 

 European 30 0.39(0.29,0.54) 21600 <0.001 99.9% 

 Americas 8 0.53(0.43,0.67) 243 <0.001 97.1% 

 Eastern Mediterranean 8 0.53(0.43,0.65) 1090 <0.001 99.4% 

 South-East Asia 1 0.74(0.68,0.80) 0 — — 

 Between groups 
  

44.3 <0.001 
 

 Country 
     

 China 42 0.38(0.30,0.49) 61700 <0.001 99.9% 

 Turkey 8 0.32(0.13,0.78) 7820 <0.001 99.9% 

 Iran 6 0.64(0.52,0.78) 829 <0.001 99.4% 

 Norway 5 0.36(0.24,0.54) 334 <0.001 98.8% 

 Brazil 5 0.55(0.38,0.79) 189 <0.001 97.9% 

 Mexico 3 0.51(0.39,0.66) 42 <0.001 95.2% 

 Portugal 3 0.68(0.48,0.95) 102 <0.001 98.0% 

 Italy 3 0.53(0.37,0.77) 59.1 <0.001 96.6% 

 Spain 2 0.40(0.10,1.00) 183 <0.001 99.5% 

 Germany 2 0.20(0.07,0.56) 22.9 <0.001 95.6% 

 Switzerland 2 0.39(0.17,0.91) 68.6 <0.001 98.5% 

 Palestine 1 0.24(0.18,0.32) 0 — — 

 Slovenia 1 0.67(0.58,0.76) 0 — — 

 Denmark 1 0.65(0.58,0.74) 0 — — 

 Vietnam 1 0.63(0.56,0.71) 0 — — 

 Finland 1 0.30(0.29,0.32) 0 — — 

 Lebanon 1 0.31(0.27,0.37) 0 — — 

 Indonesia 1 0.74(0.68,0.80) 0 — — 

 Croatia 1 0.40(0.33,0.49) 0 — — 

 Between groups 
  

511 <0.001 
 

 Timepoint  
     

 < 24h 26 0.40(0.33,0.48) 2190 <0.001 98.9% 

 < 48h 16 0.43(0.35,0.53) 1790 <0.001 99.2% 

 < 72h 5 0.46(0.32,0.66) 761 <0.001 99.5% 

 Between groups  
  

0.72 69.9% 
 

 Gender ratio (female: male)  
     

 <1 60 0.41(0.33,0.50) 82000 <0.001 99.9% 

 ≥1 17 0.41(0.33,0.50) 843 <0.001 98.1% 

 Between groups 
  

0 0.971 
 

 Applier 
     

 Dietitian participated 27 0.44(0.31,0.63) 76000 <0.001 100% 

 Others 21 0.37(0.29,0.47) 4230 <0.001 99.5% 

 Between groups 
  

0.65 0.419 
 

 

*p<0.05, statistically significant; CI, confidence interval; I², inconsistency index for heterogeneity; -, not applicable. 

, 

 

 



Supplementary Table 7. Subgroup analyses of pooled prevalence of nutritional risk or malnutrition among 

hospitalized patients at admission (cont.) 
 

Subgroup Number of 

studies 

included 

Prevalence with 

95% CI 

Cochran’s Q 

statistics for 

heterogeneity 

p value I2 

NRS2002≥3, ≥18 years 90 0.41(0.35,0.49) 123000 <0.001 99.9% 

 Income level 
     

 Upper middle income  65 0.41(0.34,0.51) 119000 <0.001 99.9% 

 High income 22 0.42(0.35,0.52) 2880 <0.001 99.3% 

 Lower middle income 3 0.36(0.20,0.65) 67.5 <0.001 97.0% 

 Between groups 
  

0.25 0.883 
 

 ICU 
     

 ICU=0 78 0.39(0.33,0.47) 65300 <0.001 99.9% 

 ICU=1 12 0.60(0.33,1.00) 54600 <0.001 100% 

 Between groups 
  

1.91 0.167 
 

MNA-SF≤11, ≥60 years 30 0.62(0.57,0.67) 4460 <0.001 99.3% 

 Severity 
     

 8≤ MNA-SF ≤11, at risk of 

malnutrition 

17 0.40(0.34,0.47) 325 <0.001 95.1% 

 MNA-SF≤7, malnourished 19 0.23(0.17,0.31) 1180 <0.001 98.5% 

 Between groups 
  

9.81 0.002 
 

 Region 
     

 European 13 0.62(0.54,0.72) 600 <0.001 98.0% 

 WesternPacific 11 0.64(0.53,0.78) 3170 <0.001 99.7% 

 EasternMediterranean 2 0.65(0.49,0.87) 11.7 <0.001 91.5% 

 Americas 2 0.42(0.28,0.62) 8.89 0.003 88.8% 

 South-EastAsia 2 0.60(0.54,0.66) 0.33 0.566 0 

 Between groups 
  

4.25 0.373 
 

 Country 
     

 Spain 4 0.73(0.58,0.91) 199 <0.001 98.5% 

 Japan 4 0.54(0.40,0.71) 98.5 <0.001 97.0% 

 China 4 0.70(0.49,1.00) 2660 <0.001 99.9% 

 Turkey 3 0.56(0.33,0.96) 86.3 <0.001 97.7% 

 Brazil 2 0.42(0.28,0.62) 8.89 0.003 88.8% 

 Germany 2 0.55(0.24,1.00) 40.3 <0.001 97.5% 

 Poland 2 0.46(0.22,0.95) 24.8 <0.001 96.0% 

 India 2 0.60(0.54,0.66) 0.33 0.566 0.00% 

 Vietnam 2 0.72(0.69,0.74) 0.03 0.862 0.00% 

 Egypt 1 0.56(0.49,0.63) — — — 

 Denmark 1 0.69(0.60,0.78) — — — 

 Slovenia 1 0.82(0.75,0.90) — — — 

 SaudiArabia 1 0.75(0.67,0.84) — — — 

 Malaysia 1 0.76(0.66,0.86) — — — 

 Between groups 
  

51.6 <0.001 
 

 Timepoint 
     

 < 24h 8 0.68(0.53,0.87) 2810 <0.001 99.8% 

 < 48h 5 0.62(0.54,0.72) 30.9 <0.001 87.0% 

 < 72h 2 0.82(0.55,1.00) 85.9 <0.001 98.8% 

 Between groups 
  

1.75 0.417 
 

 Gender ratio (female: male) 
     

 ≥1 12 0.68(0.62,0.76) 168 <0.001 93.5% 

 <1 9 0.57(0.47,0.70) 998 <0.001 99.2% 

 Between groups 
  

2.42 0.12 
 

 Applier 
     

 Others 4 0.78(0.69,0.87) 26.1 <0.001 88.5% 

 Dietitian participated 2 0.61(0.45,0.84) 44.8 <0.001 97.8% 

 Between groups 
  

2.02 0.156 
 

 Income level 
     

 High income 15 0.61(0.52,0.71) 998 <0.001 98.6% 

 Upper middle income 10 0.60(0.48,0.75) 2920 <0.001 99.7% 

 Lower middle income 5 0.64(0.57,0.71) 23.6 <0.001 83.0% 

 Between group 
  

0.38 0.826 
 

Stamp≥2, 1-17 years 6 0.55(0.44,0.68) 327 <0.001 98.5% 
 

*p<0.05, statistically significant; CI, confidence interval; I², inconsistency index for heterogeneity; -, not applicable. 

 



Supplementary Table 7. Subgroup analyses of pooled prevalence of nutritional risk or malnutrition among 

hospitalized patients at admission (cont.) 
 

Subgroup Number of 

studies 

included 

Prevalence with 

95% CI 

Cochran’s Q 

statistics for 

heterogeneity 

p value I2 

GLIM, ≥18 years 80 0.39(0.35,0.44) 19300 <0.001 99.6% 

 Region 
     

 Western Pacific  48 0.36(0.31,0.42) 14600 <0.001 99.7% 

 European  23 0.48(0.41,0.55) 1200 <0.001 98.2% 

 Eastern Mediterranean  4 0.33(0.22,0.49) 101 <0.001 97.0% 

 Americas  3 0.42(0.35,0.50) 11.1 0.004 82.0% 

 South-East Asia  2 0.51(0.42,0.62) 3.22 0.073 68.9% 

 Between groups 
  

11.8 0.019 
 

 Country 
     

 China  34 0.34(0.29,0.40) 11300 <0.001 99.7% 

 Japan  7 0.42(0.24,0.73) 1710 <0.001  99.6% 

 Spain  7 0.61(0.53,0.70) 112 <0.001  94.6% 

 Denmark  5 0.55(0.48,0.63) 11.4 0.022 64.8% 

 Brazil  4 0.33(0.22,0.49) 101 <0.001  97.0% 

 Germany  2 0.41(0.25,0.65) 14.8 <0.001  93.2% 

 Australia  2 0.32(0.26,0.39) 2.09 0.148 52.2% 

 Iran  2 0.45(0.39,0.53) 3.04 0.081 67.1% 

 Italy  2 0.37(0.08,1.00) 47 <0.001  97.9% 

 Mexico  2 0.43(0.40,0.46) 2.01 0.156 50.3% 

 India  2 0.51(0.42,0.62) 3.22 0.073 68.9% 

 Korea  1 0.33(0.27,0.40) 0 — — 

 Malaysia  1 0.51(0.35,0.66) 0 — — 

 Norway  3 0.33(0.30,0.38) 6.69 0.035 70.1% 

 Poland  1 0.23(0.16,0.31) 0 — — 

 Portugal  1 0.77(0.66,0.85) 0 — — 

 Switzerland  1 0.36(0.32,0.40) 0 — — 

 Turkey  1 0.36(0.30,0.43) 0 — — 

 UK  1 0.75(0.67,0.83) 0 — — 

 Vietnam  1 0.63(0.56,0.71) 0 — — 

 Between groups  
  

263 <0.001  
 

 Timepoint 
     

 <24h  22 0.40(0.33,0.48) 2270 <0.001 99.1% 

 <48h  15 0.42(0.33,0.53) 1220 <0.001 98.9% 

 <72h  8 0.38(0.33,0.44) 83.4 <0.001 91.6% 

 Between groups 
  

0.4 0.821 
 

 Gender ratio (female: male) 
     

 <1 52 0.36(0.31,0.42) 14600 <0.001 99.7% 

 ≥1 16 0.47(0.40,0.56) 370 <0.001 95.9% 

 Between groups 
  

5.47 1.90% 
 

 Applier 
     

 Dietitian participated 20 0.43(0.32,0.58) 10100 <0.001 99.8% 

 Others 8 0.33(0.26,0.40) 124 <0.001 94.4% 

 Between groups 
  

2.32 0.128 
 

 Income level 
     

 Upper middle income 45 0.35(0.31,0.41) 12000 <0.001 99.6% 

 High income 31 0.44(0.37,0.52) 2970 <0.001 99.0% 

 Lower middle income 4 0.49(0.38,0.64) 39.2 <0.001 92.3% 

 Between groups 
  

6.64 0.036 
 

One step GLIM, ≥18 years 44 0.42(0.37,0.48) 4860 <0.001 99.1% 

 Gender 
     

 Male 4 0.54(0.43,0.69) 36.4 <0.001 91.8% 

 Female 3 0.56(0.50,0.62) 2.95 0.23 32.2% 

 Between groups 
  

0.04 0.835 
 

 Severity 
     

 ≥18 years 
     

 Moderate 16 0.24(0.16,0.36) 3160 <0.001 99.5% 

 Severe 17 0.19(0.13,0.28) 2010 <0.001 99.2% 

 Between groups 
  

0.61 0.434 
 

 

*p<0.05, statistically significant; CI, confidence interval; I², inconsistency index for heterogeneity; -, not applicable. 

 



Supplementary Table 7. Subgroup analyses of pooled prevalence of nutritional risk or malnutrition among 

hospitalized patients at admission (cont.) 
 

Subgroup Number of 

studies 

included 

Prevalence with 

95% CI 

Cochran’s Q 

statistics for 

heterogeneity 

p value I2 

GLIM, ≥18 years 80 0.39(0.35,0.44) 19300 <0.001 99.6% 

 Severity 
     

 ≥ 60 years 
     

 Moderate 3 0.19(0.10,0.39) 43.2 <0.001 95.4% 

 Severe 3 0.30(0.18,0.50) 43 <0.001 95.3% 

 Between groups 
  

0.92 0.337 
 

 Between groups 
  

2.07 0.559 
 

 Region 
     

 Western Pacific 22 0.38(0.32,0.46) 2940 <0.001 99.3% 

 European 15 0.48(0.39,0.58) 1110 <0.001 98.7% 

 Americas 3 0.38(0.25,0.58) 57.6 <0.001 96.5% 

 Eastern Mediterranean 2 0.42(0.31,0.57) 11 0.001 90.9% 

 South-East Asia 2 0.51(0.42,0.62) 3.22 0.07 68.9% 

 Between groups 
  

5.3 0.258 
 

 Country 
     

 China 12 0.38(0.31,0.47) 1290 <0.001 99.1% 

 Spain 5 0.62(0.51,0.74) 106 <0.001 96.2% 

 Japan 4 0.35(0.14,0.91) 1450 <0.001 99.8% 

 Brazil 3 0.38(0.25,0.58) 57.6 <0.001 96.5% 

 Norway 3 0.33(0.30,0.38) 6.69 0.04 70.1% 

 Germany 2 0.41(0.25,0.65) 14.8 0.001 93.2% 

 Australia 2 0.32(0.26,0.39) 2.09 0.15 52.2% 

 Italy 2 0.37(0.08,1.00) 47 <0.001 97.9% 

 India 2 0.51(0.42,0.62) 3.22 0.07 68.9% 

 Denmark 1 0.62(0.52,0.75) 0 -- -- 

 Mexico 1 0.44(0.41,0.48) 0 -- -- 

 Malaysia 1 0.50(0.38,0.66) 0 -- -- 

 Turkey 1 0.36(0.30,0.42) 0 -- -- 

 UK 1 0.75(0.67,0.83) 0 -- -- 

 Iran 1 0.49(0.43,0.55) 0 -- -- 

 Korea 1 0.33(0.27,0.40) 0 -- -- 

 Vietnam 1 0.63(0.55,0.71) 0 -- -- 

 Lebanon 1 0.36(0.31,0.41) 0 -- --  
Between groups 

  
211 <0.001 

 

 
Timepoint 

     

 < 24h 12 0.45(0.33,0.63) 1520 <0.001 99.3% 

 < 48h 8 0.43(0.28,0.64) 811 <0.001 99.1% 

 < 72h 5 0.36(0.29,0.44) 63.3 0.001 93.7% 

 Between groups 
  

1.76 0.415 
 

 Gender ratio (female: male) 
     

 <1 29 0.41(0.36,0.47) 3020 <0.001 99.1% 

 ≥1 11 0.43(0.35,0.55) 261 <0.001 96.2% 

 Between groups 
  

0.17 0.68 
 

 Applier 
     

 Dietitian participated 10 0.43(0.33,0.57) 1200 <0.001 99.2% 

 Others 3 0.37(0.26,0.52) 38.9 <0.001 94.9% 

 Between groups 
  

0.53 0.466 
 

 Income level 
     

 Upper middle income 20 0.40(0.34,0.47) 1460 <0.001 98.7% 

 High income 20 0.42(0.34,0.53) 2680 <0.001 99.3% 

 Lower middle income 4 0.49(0.38,0.64) 39.2 <0.001 92.3% 

 Between groups 
  

1.73 0.422 
 

 

*p<0.05, statistically significant; CI, confidence interval; I², inconsistency index for heterogeneity; -, not applicable. 

 

 

 

 

 

 

 



 

Supplementary Table 7. Subgroup analyses of pooled prevalence of nutritional risk or malnutrition among 

hospitalized patients at admission (cont.) 
 

Subgroup Number of 

studies 

included 

Prevalence with 

95% CI 

Cochran’s Q 

statistics for 

heterogeneity 

p value I2 

Two step GLIM, NRS2002 – 

GLIM, ≥18 years 

18 0.34(0.26,0.46) 5320 <0.001 99.7% 

 Region 
     

 Western Pacific 15 0.33(0.24,0.45) 5130 <0.001 99.7% 

 European  2 0.41(0.31,0.53) 6.12 0.047 83.7% 

 Eastern Mediterranean 1 0.41(0.36,0.48) 0 — — 

 Between groups 
  

1.72 0.424 
 

 Country 
     

 China 14 0.32(0.23,0.45) 4900 <0.001 99.7% 

 Mexico 1 0.41(0.38,0.44) 0 — — 

 Iran 1 0.41(0.36,0.48) 0 — — 

 Switzerland  1 0.36(0.32,0.40) 0 — — 

 Denmark 1 0.47(0.39,0.57) 0 — — 

 Between groups 
  

9.03 0.06 
 

 Timepoint 
     

 < 24h 6 0.32(0.26,0.40) 196 <0.001 97.4% 

 < 48h 4 0.37(0.24,0.57) 237 <0.001 98.7% 

 < 72h 2 0.39(0.34,0.44) 3.96 0.047 74.7% 

 Between groups 
  

1.82 0.402 
 

 Gender ratio (female: male) 
     

 <1 13 0.32(0.23,0.45) 3520 <0.001 99.7% 

 ≥1 1 0.47(0.39,0.57) 0 — — 

 Between groups 
  

3.59 0.058 
 

 Applier 
     

 Dietitian participated 6 0.37(0.20,0.67) 2690 <0.001 99.8% 

 Others 4 0.29(0.21,0.40) 69.9 <0.001 95.7% 

 Between groups 
  

0.47 0.493 
 

 Income level 
     

 Upper-middle income 16 0.33(0.25,0.45) 5200 <0.001 99.7% 

 High income 2 0.41(0.31,0.53) 6.12 0.013 83.7% 

 Between groups 
  

0.86 0.353 
 

Two step GLIM, MNA-SF – 

GLIM, ≥60 years 

7 0.49(0.35,0.68) 860 <0.001 99.3% 

 Region 
     

 Western Pacific 4 0.57(0.36,0.88) 837 <0.001 99.6% 

 European 3 0.40(0.27,0.59) 22.3 <0.001 91.0% 

 Between groups 
  

1.33 0.249 
 

 Country* 
     

 China 2 0.46(0.23,0.93) 654 <0.001   99.8% 

 Japan 2 0.69(0.61,0.79) 4.52 0.034 77.9% 

 Spain 1 0.54(0.46,0.62) 0 — — 

 Denmark 1 0.48(0.39,0.58) 0 — — 

 Poland 1 0.23(0.17,0.32) 0 — — 

 Between groups 
  

42.9 <0.001 
 

 Timepoint 
     

 < 24h 2 0.53(0.22,1.00) 262 <0.001 99.6% 

 < 72h 1 0.54(0.46,0.62) -- -- -- 

 Between groups 
  

0.04 0.832 
 

 Gender ratio 
     

 <1 3 0.45(0.30,0.67) 47.2 <0.001 95.8% 

 ≥1 2 0.69(0.61,0.79) 4.52 <0.001 77.9% 

 Between groups 
  

4.08 0.043 
 

 Income level 
     

 High income 5 0.51(0.41,0.65) 62.9 <0.001 93.6% 

 Upper-middle income 2 0.46(0.23,0.93) 654 <0.001 99.8% 

 Between groups 
  

0.07 0.793 
 

 

*p<0.05, statistically significant; CI, confidence interval; I², inconsistency index for heterogeneity; -, not applicable. 

 

 



 

Supplementary Table 7. Subgroup analyses of pooled prevalence of nutritional risk or malnutrition among 

hospitalized patients at admission (cont.) 
 

Subgroup Number of 

studies 

included 

Prevalence with 

95% CI 

Cochran’s Q 

statistics for 

heterogeneity 

p value I2 

NRS2002≥3, ≥18 years 90 0.45(0.35,0.57) 27300 <0.001 99.9% 

 Gender      

 ≥18 years      

 Female 9 0.48(0.39,0.59) 264 <0.001 97.0% 

 Male 8 0.53(0.44,0.65) 289 <0.001 97.6% 

 Between groups   0.53 0.467  

 ≥65 years      

 Female 3 0.21(0.06,0.78) 1720 <0.001 99.9% 

 Male 3 0.13(0.08,0.20) 59.1 <0.001 96.6% 

 Between groups   0.48 0.49  

 Between groups   33.4 <0.001  

 Age      

 ≥ 65 years 16 0.51(0.35,0.75) 25400 <0.001 99.9% 

 < 65 years 6 0.21(0.09,0.47) 860 <0.001 99.4% 

 Between groups   3.79 0.0516  

 Region      

 Western Pacific 43 0.39(0.31,0.49) 61800 <0.001 99.9% 

 European 30 0.39(0.29,0.54) 21600 <0.001 99.9% 

 Americas 8 0.53(0.43,0.67) 243 <0.001 97.1% 

 Eastern Mediterranean 8 0.53(0.43,0.65) 1090 <0.001 99.4% 

 South-East Asia 1 0.74(0.68,0.80) 0 — — 

 Between groups   44.3 <0.001  

 Country      

 China 42 0.38(0.30,0.49) 61700 <0.001 99.9% 

 Turkey 8 0.32(0.13,0.78) 7820 <0.001 99.9% 

 Iran 6 0.64(0.52,0.78) 829 <0.001 99.4% 

 Norway 5 0.36(0.24,0.54) 334 <0.001 98.8% 

 Brazil 5 0.55(0.38,0.79) 189 <0.001 97.9% 

 Mexico 3 0.51(0.39,0.66) 42 <0.001 95.2% 

 Portugal 3 0.68(0.48,0.95) 102 <0.001 98.0% 

 Italy 3 0.53(0.37,0.77) 59.1 <0.001 96.6% 

 Spain 2 0.40(0.10,1.00) 183 <0.001 99.5% 

 Germany 2 0.20(0.07,0.56) 22.9 <0.001 95.6% 

 Switzerland 2 0.39(0.17,0.91) 68.6 <0.001 98.5% 

 Palestine 1 0.24(0.18,0.32) 0 — — 

 Slovenia 1 0.67(0.58,0.76) 0 — — 

 Denmark 1 0.65(0.58,0.74) 0 — — 

 Vietnam 1 0.63(0.56,0.71) 0 — — 

 Finland 1 0.30(0.29,0.32) 0 — — 

 Lebanon 1 0.31(0.27,0.37) 0 — — 

 Indonesia 1 0.74(0.68,0.80) 0 — — 

 Croatia 1 0.40(0.33,0.49) 0 — — 

 Between groups   511 <0.001  

 Timepoint       

 < 24h 26 0.40(0.33,0.48) 2190 <0.001 98.9% 

 < 48h 16 0.43(0.35,0.53) 1790 <0.001 99.2% 

 < 72h 5 0.46(0.32,0.66) 761 <0.001 99.5% 

 Between groups    0.72 69.9%  

 Gender ratio (female: male)       

 <1 60 0.41(0.33,0.50) 82000 <0.001 99.9% 

 ≥1 17 0.41(0.33,0.50) 843 <0.001 98.1% 

 Between groups   0 0.971  

 Applier      

 Dietitian participated 27 0.44(0.31,0.63) 76000 <0.001 100% 

 Others 21 0.37(0.29,0.47) 4230 <0.001 99.5% 

 Between groups   0.65 0.419  
 

*p<0.05, statistically significant; CI, confidence interval; I², inconsistency index for heterogeneity; -, not applicable. 

 

 



 

Supplementary Table 7. Subgroup analyses of pooled prevalence of nutritional risk or malnutrition among 

hospitalized patients at admission (cont.) 
 

Subgroup Number of 

studies 

included 

Prevalence with 

95% CI 

Cochran’s Q 

statistics for 

heterogeneity 

p value I2 

NRS2002≥3, ≥18 years 90 0.45(0.35,0.57) 27300 <0.001 99.9% 

 Income level      

 Upper middle income  65 0.41(0.34,0.51) 119000 <0.001 99.9% 

 High income 22 0.42(0.35,0.52) 2880 <0.001 99.3% 

 Lower middle income 3 0.36(0.20,0.65) 67.5 <0.001 97.0% 

 Between groups   0.25 0.883  

MNA-SF≤11, ≥60 years 30 0.62(0.57,0.67) 4460 <0.001 99.3% 

 Severity      

 8≤ MNA-SF ≤11, at risk of 

malnutrition 

17 0.40(0.34,0.47) 325 <0.001 95.1% 

 MNA-SF≤7, malnourished 19 0.23(0.17,0.31) 1180 <0.001 98.5% 

 Between groups   9.81 0.002  

 Region      

 European 13 0.62(0.54,0.72) 600 <0.001 98.0% 

 WesternPacific 11 0.64(0.53,0.78) 3170 <0.001 99.7% 

 EasternMediterranean 2 0.65(0.49,0.87) 11.7 <0.001 91.5% 

 Americas 2 0.42(0.28,0.62) 8.89 0.003 88.8% 

 South-EastAsia 2 0.60(0.54,0.66) 0.33 0.566 0 

 Between groups   4.25 0.373  

 Country      

 Spain 4 0.73(0.58,0.91) 199 <0.001 98.5% 

 Japan 4 0.54(0.40,0.71) 98.5 <0.001 97.0% 

 China 4 0.70(0.49,1.00) 2660 <0.001 99.9% 

 Turkey 3 0.56(0.33,0.96) 86.3 <0.001 97.7% 

 Brazil 2 0.42(0.28,0.62) 8.89 0.003 88.8% 

 Germany 2 0.55(0.24,1.00) 40.3 <0.001 97.5% 

 Poland 2 0.46(0.22,0.95) 24.8 <0.001 96.0% 

 India 2 0.60(0.54,0.66) 0.33 0.566 0.00% 

 Vietnam 2 0.72(0.69,0.74) 0.03 0.862 0.00% 

 Egypt 1 0.56(0.49,0.63) — — — 

 Denmark 1 0.69(0.60,0.78) — — — 

 Slovenia 1 0.82(0.75,0.90) — — — 

 SaudiArabia 1 0.75(0.67,0.84) — — — 

 Malaysia 1 0.76(0.66,0.86) — — — 

 Between groups   51.6 <0.001  

 Timepoint      

 < 24h 8 0.68(0.53,0.87) 2810 <0.001 99.8% 

 < 48h 5 0.62(0.54,0.72) 30.9 <0.001 87.0% 

 < 72h 2 0.82(0.55,1.00) 85.9 <0.001 98.8% 

 Between groups   1.75 0.417  

 Gender ratio (female: male)      

 ≥1 12 0.68(0.62,0.76) 168 <0.001 93.5% 

 <1 9 0.57(0.47,0.70) 998 <0.001 99.2% 

 Between groups   2.42 0.12  

 Applier      

 Others 4 0.78(0.69,0.87) 26.1 <0.001 88.5% 

 Dietitian participated 2 0.61(0.45,0.84) 44.8 <0.001 97.8% 

 Between groups   2.02 0.156  

 Income level      

 High income 15 0.61(0.52,0.71) 998 <0.001 98.6% 

 Upper middle income 10 0.60(0.48,0.75) 2920 <0.001 99.7% 

 Lower middle income 5 0.64(0.57,0.71) 23.6 <0.001 83.0% 

 Between group   0.38 0.826  

Stamp ≥2, 1-17 years 6 0.55(0.44,0.68) 327 <0.001 98.5% 
 

*p<0.05, statistically significant; CI, confidence interval; I², inconsistency index for heterogeneity; -, not applicable. 

 

 

 

 



Supplementary Table 7. Subgroup analyses of pooled prevalence of nutritional risk or malnutrition among 

hospitalized patients at admission (cont.) 
 

Subgroup Number of 

studies 

included 

Prevalence with 

95% CI 

Cochran’s Q 

statistics for 

heterogeneity 

p value I2 

GLIM, ≥18 years 80 0.39(0.35,0.44) 19300 <0.001 99.6% 

 Region      

 Western Pacific 48 0.36(0.31,0.42) 14600 <0.001 99.7% 

 European  23 0.48(0.41,0.55) 1200 <0.001 98.2% 

 Eastern Mediterranean  4 0.33(0.22,0.49) 101 <0.001 97.0% 

 Americas  3 0.42(0.35,0.50) 11.1 0.004 82.0% 

 South-East Asia 2 0.51(0.42,0.62) 3.22 0.073 68.9% 

 Between groups   11.8 0.019  

 Country      

 China  34 0.34(0.29,0.40) 11300 <0.001 99.7% 

 Japan  7 0.42(0.24,0.73) 1710 <0.001  99.6% 

 Spain  7 0.61(0.53,0.70) 112 <0.001  94.6% 

 Denmark  5 0.55(0.48,0.63) 11.4 0.022 64.8% 

 Brazil  4 0.33(0.22,0.49) 101 <0.001  97.0% 

 Germany  2 0.41(0.25,0.65) 14.8 <0.001  93.2% 

 Australia  2 0.32(0.26,0.39) 2.09 0.148 52.2% 

 Iran  2 0.45(0.39,0.53) 3.04 0.081 67.1% 

 Italy  2 0.37(0.08,1.00) 47 <0.001  97.9% 

 Mexico  2 0.43(0.40,0.46) 2.01 0.156 50.3% 

 India  2 0.51(0.42,0.62) 3.22 0.073 68.9% 

 Korea  1 0.33(0.27,0.40) 0 — — 

 Malaysia  1 0.51(0.35,0.66) 0 — — 

 Norway  3 0.33(0.30,0.38) 6.69 0.035 70.1% 

 Poland  1 0.23(0.16,0.31) 0 — — 

 Portugal  1 0.77(0.66,0.85) 0 — — 

 Switzerland  1 0.36(0.32,0.40) 0 — — 

 Turkey  1 0.36(0.30,0.43) 0 — — 

 UK  1 0.75(0.67,0.83) 0 — — 

 Vietnam  1 0.63(0.56,0.71) 0 — — 

 Between groups    263 <0.001   

 Timepoint      

 <24h  22 0.40(0.33,0.48) 2270 <0.001 99.1% 

 <48h  15 0.42(0.33,0.53) 1220 <0.001 98.9% 

 <72h  8 0.38(0.33,0.44) 83.4 <0.001 91.6% 

 Between groups   0.4 0.821  

 Gender ratio (female: male)      

 <1 52 0.36(0.31,0.42) 14600 <0.001 99.7% 

 ≥1 16 0.47(0.40,0.56) 370 <0.001 95.9% 

 Between groups   5.47 1.90%  

 Applier      

 Dietitian participated 20 0.43(0.32,0.58) 10100 <0.001 99.8% 

 Others 8 0.33(0.26,0.40) 124 <0.001 94.4% 

 Between groups   2.32 0.128  

 Income level*      

 Upper middle income 45 0.35(0.31,0.41) 12000 <0.001 99.6% 

 High income 31 0.44(0.37,0.52) 2970 <0.001 99.0% 

 Lower middle income 4 0.49(0.38,0.64) 39.2 <0.001 92.3% 

 Between groups   6.64 0.036  

One step GLIM, ≥18 years 44 0.42(0.37,0.48) 4860 <0.001 99.1% 

 Gender      

 Male 4 0.54(0.43,0.69) 36.4 <0.001 91.8% 

 Female 3 0.56(0.50,0.62) 2.95 0.23 32.2% 

 Between groups   0.04 0.835  

 Severity      

 ≥18 years      

 Moderate 16 0.24(0.16,0.36) 3160 <0.001 99.5% 

 Severe 17 0.19(0.13,0.28) 2010 <0.001 99.2% 

 Between groups   0.61 0.434  
 

*p<0.05, statistically significant; CI, confidence interval; I², inconsistency index for heterogeneity-, not applicable; -, not 

applicable. 



 

Supplementary Table 7. Subgroup analyses of pooled prevalence of nutritional risk or malnutrition among 

hospitalized patients at admission (cont.) 
 

Subgroup Number of 

studies 

included 

Prevalence with 

95% CI 

Cochran’s Q 

statistics for 

heterogeneity 

p value I2 

One step GLIM, ≥18 years 44 0.42(0.37,0.48) 4860 <0.001 99.1% 

 ≥ 60 years      

 Moderate 3 0.19(0.10,0.39) 43.2 <0.001 95.4% 

 Severe 3 0.30(0.18,0.50) 43 <0.001 95.3% 

 Between groups   0.92 0.337  

 Between groups   2.07 0.559  

 Region      

 Western Pacific 22 0.38(0.32,0.46) 2940 <0.001 99.3% 

 European 15 0.48(0.39,0.58) 1110 <0.001 98.7% 

 Americas 3 0.38(0.25,0.58) 57.6 <0.001 96.5% 

 Eastern Mediterranean 2 0.42(0.31,0.57) 11 0.001 90.9% 

 South-East Asia 2 0.51(0.42,0.62) 3.22 0.07 68.9% 

 Between groups   5.3 0.258  

 Country      

 China 12 0.38(0.31,0.47) 1290 <0.001 99.1% 

 Spain 5 0.62(0.51,0.74) 106 <0.001 96.2% 

 Japan 4 0.35(0.14,0.91) 1450 <0.001 99.8% 

 Brazil 3 0.38(0.25,0.58) 57.6 <0.001 96.5% 

 Norway 3 0.33(0.30,0.38) 6.69 0.04 70.1% 

 Germany 2 0.41(0.25,0.65) 14.8 0.001 93.2% 

 Australia 2 0.32(0.26,0.39) 2.09 0.15 52.2% 

 Italy 2 0.37(0.08,1.00) 47 <0.001 97.9% 

 India 2 0.51(0.42,0.62) 3.22 0.07 68.9% 

 Denmark 1 0.62(0.52,0.75) 0 — — 

 Mexico 1 0.44(0.41,0.48) 0 — — 

 Malaysia 1 0.50(0.38,0.66) 0 — — 

 Turkey 1 0.36(0.30,0.42) 0 — — 

 UK 1 0.75(0.67,0.83) 0 — — 

 Iran 1 0.49(0.43,0.55) 0 — — 

 Korea 1 0.33(0.27,0.40) 0 — — 

 Vietnam 1 0.63(0.55,0.71) 0 — — 

 Lebanon 1 0.36(0.31,0.41) 0 — — 

 Between groups   211 <0.001  

 Timepoint      

 < 24h 12 0.45(0.33,0.63) 1520 <0.001 99.3% 

 < 48h 8 0.43(0.28,0.64) 811 <0.001 99.1% 

 < 72h 5 0.36(0.29,0.44) 63.3 0.001 93.7% 

 Between groups   1.76 0.415  

 Gender ratio (female: male)      

 <1 29 0.41(0.36,0.47) 3020 <0.001 99.1% 

 ≥1 11 0.43(0.35,0.55) 261 <0.001 96.2% 

 Between groups   0.17 0.68  

 Applier      

 Dietitian participated 10 0.43(0.33,0.57) 1200 <0.001 99.2% 

 Others 3 0.37(0.26,0.52) 38.9 <0.001 94.9% 

 Between groups   0.53 0.466  

 Income level      

 Upper middle income 20 0.40(0.34,0.47) 1460 <0.001 98.7% 

 High income 20 0.42(0.34,0.53) 2680 <0.001 99.3% 

 Lower middle income 4 0.49(0.38,0.64) 39.2 <0.001 92.3% 

 Between groups   1.73 0.422  

Two step GLIM, NRS2002 – 

GLIM, ≥18 years 

18 0.34(0.26,0.46) 5320 <0.001 99.7% 

 Region      

 Western Pacific 15 0.33(0.24,0.45) 5130 <0.001 99.7% 

 European  2 0.41(0.31,0.53) 6.12 0.047 83.7% 

 Eastern Mediterranean 1 0.41(0.36,0.48) 0 — — 

 Between groups   1.72 0.424  
 

*p<0.05, statistically significant; CI, confidence interval; I², inconsistency index for heterogeneity; -, not applicable. 



 

 

 

Supplementary Table 7. Subgroup analyses of pooled prevalence of nutritional risk or malnutrition among 

hospitalized patients at admission (cont.) 
 

Subgroup Number of 

studies 

included 

Prevalence with 

95% CI 

Cochran’s Q 

statistics for 

heterogeneity 

p value I2 

Two step GLIM, NRS2002 – 

GLIM, ≥18 years 

18 0.34(0.26,0.46) 5320 <0.001 99.7% 

 Region      

 Western Pacific 15 0.33(0.24,0.45) 5130 <0.001 99.7% 

 European  2 0.41(0.31,0.53) 6.12 0.047 83.7% 

 Eastern Mediterranean 1 0.41(0.36,0.48) 0 — — 

 Between groups   1.72 0.424  

 Country      

 China 14 0.32(0.23,0.45) 4900 <0.001 99.7% 

 Mexico 1 0.41(0.38,0.44) 0 — — 

 Iran 1 0.41(0.36,0.48) 0 — — 

 Switzerland  1 0.36(0.32,0.40) 0 — — 

 Denmark 1 0.47(0.39,0.57) 0 — — 

 Between groups   9.03 0.06  

 Timepoint      

 < 24h 6 0.32(0.26,0.40) 196 <0.001 97.4% 

 < 48h 4 0.37(0.24,0.57) 237 <0.001 98.7% 

 < 72h 2 0.39(0.34,0.44) 3.96 0.047 74.7% 

 Between groups   1.82 0.402  

 Gender ratio (female: male)      

 <1 13 0.32(0.23,0.45) 3520 <0.001 99.7% 

 ≥1 1 0.47(0.39,0.57) 0 — — 

 Between groups   3.59 0.058  

 Applier      

 Dietitian participated 6 0.37(0.20,0.67) 2690 <0.001 99.8% 

 Others 4 0.29(0.21,0.40) 69.9 <0.001 95.7% 

 Between groups   0.47 0.493  

 Income level      

 Upper-middle income 16 0.33(0.25,0.45) 5200 <0.001 99.7% 

 High income 2 0.41(0.31,0.53) 6.12 0.013 83.7% 

 Between groups   0.86 0.353  

Two step GLIM, MNA-SF – 

GLIM, ≥60 years 

7 0.49(0.35,0.68) 860 <0.001 99.3% 

 Region      

 Western Pacific 4 0.57(0.36,0.88) 837 <0.001 99.6% 

 European 3 0.40(0.27,0.59) 22.3 <0.001 91.0% 

 Between groups   1.33 0.249  

 Country      

 China 2 0.46(0.23,0.93) 654 <0.001   99.8% 

 Japan 2 0.69(0.61,0.79) 4.52 0.034 77.9% 

 Spain 1 0.54(0.46,0.62) 0 — — 

 Denmark 1 0.48(0.39,0.58) 0 — — 

 Poland 1 0.23(0.17,0.32) 0 — — 

 Between groups   42.9 <0.001  

 Timepoint      

 < 24h 2 0.53(0.22,1.00) 262 <0.001 99.6% 

 < 72h 1 0.54(0.46,0.62) — — — 

 Between groups   0.04 0.832  

 Gender ratio*       

 <1 3 0.45(0.30,0.67) 47.2 <0.001 95.8% 

 ≥1 2 0.69(0.61,0.79) 4.52 <0.001 77.9% 

 Between groups   4.08 0.043  

 Income level      

 High income 5 0.51(0.41,0.65) 62.9 <0.001 93.6% 

 Upper-middle income 2 0.46(0.23,0.93) 654 <0.001 99.8% 

 Between groups   0.07 0.793  
 

*p<0.05, statistically significant; CI, confidence interval; I², inconsistency index for heterogeneity; -, not applicable. 



 

 

Supplementary Table 8. Summary of meta-regression results for the prevalence of nutritional risk or 

malnutrition at admission 
 

CO-VARIABLES p value (QM) τ² I² (%) R²(%) AIC BIC 

NRS2002 ≥ 3, ≥ 18 years 
      

 Region 0.32 0.594 99.9 11.9 299 320 

 Country 0.559 0.503 99.9 25.3 308 370 

 Timepoint 0.85 0.512 99.9 24.1 298 325 

 Gender ratio 0.705 0.669 99.9 0.79 305 317 

 Applier group 0.766 0.748 99.9 0 313 325 

 Income 0.924 0.684 99.9 0 307 319 

 Mean age group 0.115 0.478 99.9 29.1 287 311 

 Q1 0.754 0.629 99.9 6.78 300 309 

 Q2* 0.0409 0.309 99.8 54.2 281 290 

 Q3 0.75 0.4 99.9 40.6 283 292 

 Q4* 0.0341 0.674 99.9 0 300 309 

 Q5 0.201 0.673 99.9 0.11 302 311 

 Q6 0.189 0.672 99.9 0.39 302 311 

 Q9 0.635 0.718 99.9 0 308 317 

 Q10 0.605 0.659 99.9 2.28 302 311 

 Q11 0.258 0.39 99.9 42.1 282 294 

 W1 0.975 0.464 99.9 31.2 286 295 

 W2 0.0882 0.492 99.9 27.1 285 294 

 W3 0.264 0.683 99.9 0 304 313 

 W4* 0.0316 0.627 99.9 7.07 295 304 

 W5 0.806 0.675 99.9 0 304 313 

 W6 0.336 0.478 99.9 29.1 286 295 

 W7 0.164 0.625 99.9 7.37 297 306 

 W8* 0.0241 0.548 99.9 18.7 288 297 

 W9 0.631 0.675 99.9 0 304 313 

 W10 0.948 0.675 99.9 0 304 313 

 W12 0.511 0.593 99.9 12 302 329 

 Q2+Q4# 0.008 0.304 99.8 54.5 137 147 

 Q2+W4 0.119 0.311 99.8 53.5 143 153 

 Q2+W8 0.18 0.314 99.8 53 144 154 

 Q4+W4 0.141 0.664 99.9 0.64 170 180 

 Q4+W8 0.157 0.637 99.9 4.69 168 178 

 W4+W8 0.465 0.638 99.9 4.53 171 181 

 Q2+Q4+W4 0.009 0.31 99.8 53.7 137 150 

 Q2+Q4+W8 0.014 0.313 99.8 53.3 139 151 

 Q2+W4+W8 0.146 0.319 99.8 52.3 144 157 

 Q4+W4+W8 0.188 0.638 99.9 4.61 169 182 

 Q2+Q4+W4+W8 0.012 0.318 99.8 52.5 139 154 

MNA-SF ≤ 11, ≥60 years       

 Region 0.533 0.0988 99.3 0 22.5 30.9 

 Country 0.85 0.117 99.5 0 36.7 57.8 

 Timepoint 0.324 0.105 99.2 0 21.3 29.7 

 Gender ratio 0.372 0.115 99.3 0 20.6 26.2 

 Applier group 0.0868 0.0499 99.3 1.53 20.1 25.7 

 Income 0.953 0.11 99.3 0 22.1 27.7 

 Mean age group 0.0073 0.0172 97.9 66 54.9 61.9 

 Q1 0.803 0.0255 98.6 49.7 42.1 46.3 

 Q2* 0.03 0.0425 99.2 16.1 21.2 25.4 

 Q3* 0.0026 0.0471 99.3 6.91 14.8 19.1 

 Q4* 0.103 0.0493 99.4 2.56 20.5 24.7 

 Q5 0.413 0.0481 99.3 4.98 22.9 27.1 

 Q6 — — — — — — 

 Q7 — — — — — — 

 Q8 0.749 0.0504 99.4 0.43 22.7 26.9 

 Q9 0.0089 0.0466 99.3 8.03 17.3 21.5 

 Q10 — — — — — — 

 Q11* 0.0068 0.0452 99.3 10.7 16.7 22.3 

 W1* 0.0228 0.0458 99.3 9.5 19.2 23.4 

 W2 0.977 0.0503 99.4 0.72 22.9 27.1 

 W3* 0.0207 0.0479 99.3 5.46 18.3 22.5 



Supplementary Table 8. Summary of meta-regression results for the prevalence of nutritional risk or 

malnutrition at admission (cont.) 
 

CO-VARIABLES p value (QM) τ² I² (%) R²(%) AIC BIC 

MNA-SF ≤ 11, ≥60 years 
      

 W4 0.193 0.028 98.8 44.7 36.6 40.8 

 W5 — — — — — — 

 W6* 0.0027 0.0182 98 64.1 50.7 54.9 

 W7 0.816 0.111 99.4 0 20.2 24.4 

 W8 0.37 0.111 99.4 0 19.5 23.7 

 W9 — — — — — — 

 W10 — — — — — — 

 W11 — — — — — — 

 W12 0.438 0.119 99.4 0 23.9 33.7 

 meanagegroup+Q2 0.0004 0.0176 98 65.2 47.1 55.5 

 meanagegroup+Q3 <.0001 0.0163 97.9 67.7 38.8 47.2 

 meanagegroup+Q9 <.0001 0.0176 98 65.3 40.8 49.2 

 meanagegroup+Q11# <.0001 0.0112 97 78 48.4 58.2 

 meanagegroup+W1 <.0001 0.0168 97.9 66.8 44.9 53.3 

 meanagegroup+W3 0.0002 0.0161 97.8 68.3 51.4 59.8 

 meanagegroup+W6 <.0001 0.0132 97.3 74 62.6 71.0 

 Q2+Q3 0.003 0.0434 99.2 14.3 15.8 21.4 

 Q2+Q9 0.0064 0.0425 99.2 16.2 17.8 23.4 

 Q2+Q11 0.0121 0.0426 99.2 15.9 18.9 25.9 

 Q2+W1 0.0253 0.0426 99.2 15.8 20.5 26.1 

 Q2+W3 0.0129 0.0418 99.2 17.4 19.5 25.1 

 Q2+W6 0.0028 0.018 98 64.5 50.5 56.1 

 Q3+Q9 0.0023 0.0441 99.2 12.9 15 20.6 

 Q3+Q11 0.0071 0.0459 99.3 9.39 16.3 23.3 

 Q3+W1 0.0036 0.0442 99.2 12.8 15.9 21.5 

 Q3+W3 0.0038 0.0454 99.3 10.4 16.2 22.2 

 Q3+W6 <.0001 0.0183 98 63.8 40.6 46.3 

 Q9+Q11 0.0187 0.046 99.3 9.16 18.4 25.4 

 Q9+W1 0.0152 0.0455 99.3 10.1 18.2 23.8 

 Q9+W3 0.0029 0.0444 99.3 12.3 15.3 20.9 

 Q9+W6 0.0001 0.0182 98 64.1 43.4 49.0 

 Q11+W1 0.0109 0.0448 99.3 11.5 17.7 24.7 

 Q11+W3 0.0043 0.0436 99.3 13.9 16.2 22.7 

 Q11+W6 <.0001 0.0147 97.6 70.9 54.2 61.2 

 W1+W3 0.0138 0.0454 99.3 10.4 18 23.6 

 W1+W6 0.0008 0.0186 98.1 63.2 45.9 51.5 

 W3+W6 0.0004 0.018 98.1 64.4 46.5 52.1 

 meanagegroup+Q2+Q3 <.0001 0.0167 98 67 36.2 46.0 

 meanagegroup+Q2+Q9 <.0001 0.0176 98 65.2 38.1 48.0 

 meanagegroup+Q2+Q11 <.0001 0.0113 97.1 77.8 48.2 59.4 

 meanagegroup+Q2+W1 <.0001 0.017 98 66.4 43.6 53.4 

 meanagegroup+Q2+W3 <.0001 0.0165 97.9 67.4 46.7 56.5 

 meanagegroup+Q2+W6 <.0001 0.013 97.3 74.3 62.5 72.3 

 meanagegroup+Q3+Q9 <.0001 0.0162 97.9 68 35.4 45.2 

 meanagegroup+Q3+Q11 <.0001 0.0111 97 78 45.7 56.9 

 meanagegroup+Q3+W1 <.0001 0.0163 97.9 67.9 36.1 45.9 

 meanagegroup+Q3+W3 <.0001 0.015 97.8 70.3 41.9 51.8 

 meanagegroup+Q3+W6 <.0001 0.0133 97.4 73.8 48.8 58.6 

 meanagegroup+Q9+Q11 <.0001 0.0096 96.5 81.1 58.9 70.1 

 meanagegroup+Q9+W1 <.0001 0.016 97.8 68.4 43.1 52.9 

 meanagegroup+Q9+W3 <.0001 0.0163 97.9 67.9 38.9 48.7 

 meanagegroup+Q9+W6 <.0001 0.0135 97.4 73.3 49.8 59.6 

 meanagegroup+Q11+W1 <.0001 0.011 97 78.3 48.9 60.1 

 meanagegroup+Q11+W3 <.0001 0.0112 97.1 77.9 48.3 59.6 

 meanagegroup+Q11+W6 <.0001 0.0071 95.3 85.9 71.5 82.8 

 meanagegroup+W1+W3 <.0001 0.0162 97.9 68 44.7 54.5 

 meanagegroup+W1+W6 <.0001 0.0136 97.4 73.2 54.7 64.5 

 meanagegroup+W3+W6 <.0001 0.0125 97.3 75.3 61.9 71.7 

 Q2+Q3+Q9 0.003 0.0429 99.2 15.2 15.7 22.7 

 Q2+Q3+Q11 0.0105 0.0434 99.3 14.4 18.3 26.7 

 Q2+Q3+W1 0.0059 0.0432 99.2 14.8 17.1 24.1 
 



Supplementary Table 8. Summary of meta-regression results for the prevalence of nutritional risk or 

malnutrition at admission (cont.) 
 

CO-VARIABLES p value (QM) τ² I² (%) R²(%) AIC BIC 

MNA-SF ≤ 11, ≥60 years 
      

 Q2+Q3+W3 0.0043 0.0427 99.2 15.7 16.6 23.6 

 Q2+Q3+W6 <.0001 0.0184 98.1 63.7 40.3 47.3 

 Q2+Q9+Q11 0.0247 0.0432 99.3 14.8 20.4 28.8 

 Q2+Q9+W1 0.015 0.0431 99.2 14.9 19.1 25.8 

 Q2+Q9+W3 0.0033 0.0418 99.2 17.6 16.6 23.7 

 Q2+Q9+W6 0.0001 0.017 97.9 66.5 47.3 54.3 

 Q2+Q11+W1 0.0197 0.0431 99.3 15.0 19.9 28.3 

 Q2+Q11+W3 0.0082 0.0422 99.3 16.8 18.4 26.8 

 Q2+Q11+W6 <.0001 0.015 97.7 70.4 54.7 63.1 

 Q2+W1+W3 0.0165 0.0424 99.2 16.4 19.7 26.7 

 Q2+W1+W6 0.0012 0.0187 98.1 63.1 47.3 54.3 

 Q2+W3+W6 0.0004 0.018 98.1 64.5 47.6 54.6 

 Q3+Q9+Q11 0.0138 0.0455 99.3 10.1 18.0 26.4 

 Q3+Q9+W1 0.0052 0.0439 99.2 13.3 16.5 23.5 

 Q3+Q9+W3 0.0022 0.0427 99.2 15.7 15.2 22.2 

 Q3+Q9+W6 <.0001 0.0184 98.1 63.7 44.1 51.1 

 Q3+Q11+W1 0.0109 0.0448 99.3 11.4 17.7 26.1 

 Q3+Q11+W3 0.0068 0.0444 99.3 12.3 16.9 25.3 

 Q3+Q11+W6 <.0001 0.0151 97.7 70.1 50.1 58.5 

 Q3+W1+W3 0.0054 0.0439 99.3 13.3 16.6 23.6 

 Q3+W1+W6 <.0001 0.0188 98.1 62.9 39.0 46.0 

 Q3+W3+W6 <.0001 0.0181 98.1 64.2 39.9 46.9 

 Q9+Q11+W1 0.027 0.046 99.3 9.17 19.4 27.8 

 Q9+Q11+W3 0.0094 0.0443 99.3 12.5 17.6 25.6 

 Q9+Q11+W6 <.0001 0.0136 97.4 73.2 60.4 68.8 

 Q9+W1+W3 0.007 0.0446 99.3 12.0 16.8 23.8 

 Q9+W1+W6 0.0002 0.0182 98.1 64.0 44.0 51.0 

 Q9+W3+W6 <.0001 0.0181 98.1 64.3 44.1 51.1 

 Q11+W1+W3 0.0083 0.044 99.3 13.1 17.5 25.9 

 Q11+W1+W6 <.0001 0.0153 97.8 70.3 52.8 61.2 

 Q11+W3+W6 <.0001 0.0148 97.8 70.7 49.9 58.3 

 W1+W3+W6 0.0002 0.0183 98.1 63.8 43.9 50.9 

 meanagegroup+Q2+Q3+Q9 <.0001 0.0165 97.9 67.5 34.2 45.4 

 meanagegroup+Q2+Q3+Q11 <.0001 0.0112 97.2 77.8 45.6 58.2 

 meanagegroup+Q2+Q3+W1 <.0001 0.0161 97.9 68.1 36.8 48.0 

 meanagegroup+Q2+Q3+W3 <.0001 0.0152 97.8 69.9 40.5 51.7 

 meanagegroup+Q2+Q3+W6 <.0001 0.0129 97.4 74.4 49.9 61.7 

 meanagegroup+Q2+Q9+Q11 <.0001 0.0097 96.6 80.9 58.3 70.9 

 meanagegroup+Q2+Q9+W1 <.0001 0.016 97.8 68.4 43.1 54.3 

 meanagegroup+Q2+Q9+W3 <.0001 0.0164 97.9 67.6 38.9 50.1 

 meanagegroup+Q2+Q9+W6 <.0001 0.0132 97.4 73.8 51.6 63.4 

 meanagegroup+Q2+Q11+W1 <.0001 0.0111 97.1 78.1 48.9 61.5 

 meanagegroup+Q2+Q11+W3 <.0001 0.0113 97.3 77.6 48.3 61.0 

 meanagegroup+Q2+Q11+W6 <.0001 0.0073 95.7 85.8 72.8 85.4 

 meanagegroup+Q2+W1+W3 <.0001 0.0162 97.9 68.0 44.7 55.9 

 meanagegroup+Q2+W1+W6 <.0001 0.0136 97.4 73.2 54.7 65.9 

 meanagegroup+Q2+W3+W6 <.0001 0.0122 97.2 76.0 63.5 74.7 

 meanagegroup+Q3+Q9+Q11 <.0001 0.0097 96.6 80.9 55.1 67.7 

 meanagegroup+Q3+Q9+W1 <.0001 0.0149 97.7 70.5 38.9 51.1 

 meanagegroup+Q3+Q9+W3 <.0001 0.0146 97.7 71.2 38.8 50.0 

 meanagegroup+Q3+Q9+W6 <.0001 0.0135 97.5 73.4 44.1 56.3 

 meanagegroup+Q3+Q11+W1 <.0001 0.0109 97.1 78.5 47.2 59.8 

 meanagegroup+Q3+Q11+W3 <.0001 0.0111 97.1 78 46.9 59.5 

 meanagegroup+Q3+Q11+W6 <.0001 0.0072 95.5 85.8 69.1 81.7 

 meanagegroup+Q3+W1+W3 <.0001 0.0153 97.9 69.7 39.2 51.4 

 meanagegroup+Q3+W1+W6 <.0001 0.0137 97.5 73.0 45.1 57.3 

 meanagegroup+Q3+W3+W6 <.0001 0.0125 97.4 75.3 51.5 63.7 

 meanagegroup+Q9+Q11+W1 <.0001 0.0088 96.4 82.8 63.6 77.6 

 meanagegroup+Q9+Q11+W3 <.0001 0.0095 96.7 81.2 59.4 73.5 

 meanagegroup+Q9+Q11+W6 <.0001 0.0072 95.5 85.7 72.5 86.5 

 meanagegroup+Q9+W1+W3 <.0001 0.0157 97.8 69.1 41.1 53.3 

 



Supplementary Table 8. Summary of meta-regression results for the prevalence of nutritional risk or 

malnutrition at admission (cont.) 
 

CO-VARIABLES p value (QM) τ² I² (%) R²(%) AIC BIC 

MNA-SF ≤ 11, ≥60 years 
      

 meanagegroup+Q9+W1+W6 <.0001 0.0136 97.5 73.1 49.7 61.9 

 meanagegroup+Q9+W3+W6 <.0001 0.0127 97.3 74.9 46.9 59.1 

 meanagegroup+Q11+W1+W3 <.0001 0.0111 97.1 78.2 49.4 62.0 

 meanagegroup+Q11+W1+W6 <.0001 0.0073 95.5 85.7 71.3 84.9 

 meanagegroup+Q11+W3+W6 <.0001 0.0072 95.5 85.7 72.1 85.7 

 meanagegroup+W1+W3+W6 <.0001 0.0128 97.4 74.8 56.7 68.9 

 Q2+Q3+Q9+Q11 0.0152 0.0428 99.3 15.4 19.7 29.5 

 Q2+Q3+Q9+W1 0.0074 0.0434 99.2 14.3 17.5 27.3 

 Q2+Q3+Q9+W3 0.0033 0.0422 99.2 16.7 16.3 26.1 

 Q2+Q3+Q9+W6 <.0001 0.0174 98.0 65.6 41.2 51.0 

 Q2+Q3+Q11+W1 0.0177 0.0434 99.3 14.3 19.8 31.2 

 Q2+Q3+Q11+W3 0.0113 0.043 99.3 15.1 18.9 30.3 

 Q2+Q3+Q11+W6 <.0001 0.0154 97.8 69.5 50.2 61.0 

 Q2+Q3+W1+W3 0.0083 0.0429 99.3 15.3 18.0 27.8 

 Q2+Q3+W1+W6 <.0001 0.0187 98.1 63.1 39.8 49.6 

 Q2+Q3+W3+W6 <.0001 0.018 98.1 64.5 40.3 50.1 

 Q2+Q9+Q11+W1 0.0402 0.0439 99.3 13.3 21.6 33.5 

 Q2+Q9+Q11+W3 0.0143 0.0427 99.3 15.7 19.6 31.4 

 Q2+Q9+Q11+W6 0.0001 0.0137 97.5 73.0 60.6 72.4 

 Q2+Q9+W1+W3 0.0085 0.0425 99.2 16.0 18.2 28.0 

 Q2+Q9+W1+W6 0.0003 0.0173 97.9 65.9 47.4 57.2 

 Q2+Q9+W3+W6 <.0001 0.0165 97.9 67.5 44.7 55.5 

 Q2+Q11+W1+W3 0.0151 0.0428 99.3 15.4 19.7 31.5 

 Q2+Q11+W1+W6 <.0001 0.0153 97.8 69.8 53.6 65.4 

 Q2+Q11+W3+W6 <.0001 0.0151 97.8 70.2 50.8 62.6 

 Q2+W1+W3+W6 0.0004 0.018 98.1 64.5 45.6 56.4 

 Q3+Q9+Q11+W1 0.0219 0.0452 99.3 10.7 19.5 31.1 

 Q3+Q9+Q11+W3 0.0111 0.0441 99.3 12.9 18.3 30.0 

 Q3+Q9+Q11+W6 <.0001 0.0134 97.4 73.5 57.8 69.6 

 Q3+Q9+W1+W3 0.0053 0.0432 99.3 14.7 16.8 26.6 

 Q3+Q9+W1+W6 <.0001 0.0184 98.1 63.6 39.6 49.4 

 Q3+Q9+W3+W6 <.0001 0.0182 98.1 64.0 40.2 50.0 

 Q3+Q11+W1+W3 0.0118 0.0443 99.3 12.5 18.4 30.2 

 Q3+Q11+W1+W6 <.0001 0.0154 97.8 69.6 49.4 61.3 

 Q3+Q11+W3+W6 <.0001 0.0153 97.8 69.9 47.7 59.5 

 Q3+W1+W3+W6 0.0004 0.0184 98.1 63.6 39.3 49.1 

 Q9+Q11+W1+W3 0.0176 0.0449 99.3 11.3 19.1 31.1 

 Q9+Q11+W1+W6 <.0001 0.0133 97.4 73.6 61.3 73.1 

 Q9+Q11+W3+W6 <.0001 0.0135 97.5 73.0 55.5 67.3 

 Q9+W1+W3+W6 0.0002 0.0177 98.1 65.1 42.1 52.9 

 Q11+W1+W3+W6 <.0001 0.0151 97.8 70.2 49.5 61.3 

 meanagegroup+Q2+Q3+Q9+Q11 <.0001 0.0098 96.8 80.7 54.3 68.3 

 meanagegroup+Q2+Q3+Q9+W1 <.0001 0.0151 97.8 70.3 39.0 51.6 

 meanagegroup+Q2+Q3+Q9+W3 <.0001 0.0149 97.8 70.7 38.2 50.8 

 meanagegroup+Q2+Q3+Q9+W6 <.0001 0.0132 97.5 74.0 45.8 58.4 

 meanagegroup+Q2+Q3+Q11+W1 <.0001 0.011 97.1 78.2 47.6 61.6 

 meanagegroup+Q2+Q3+Q11+W3 <.0001 0.0113 97.2 77.8 47.1 61.1 

 meanagegroup+Q2+Q3+Q11+W6 <.0001 0.0073 95.7 85.6 69.8 83.8 

 meanagegroup+Q2+Q3+W1+W3 <.0001 0.0153 97.9 69.9 40.1 52.7 

 meanagegroup+Q2+Q3+W1+W6 <.0001 0.0129 97.4 74.5 48.6 61.2 

 meanagegroup+Q2+Q3+W3+W6 <.0001 0.0119 97.2 76.6 54.5 67.1 

 meanagegroup+Q2+Q9+Q11+W1 <.0001 0.0088 96.4 82.6 63.7 77.7 

 meanagegroup+Q2+Q9+Q11+W3 <.0001 0.0096 96.7 81.0 59.3 73.3 

 meanagegroup+Q2+Q9+Q11+W6 <.0001 0.0073 95.7 85.5 73.4 87.4 

 meanagegroup+Q2+Q9+W1+W3 <.0001 0.0159 97.9 68.6 40.7 53.3 

 meanagegroup+Q2+Q9+W1+W6 <.0001 0.0132 97.5 73.9 52.4 65.0 

 meanagegroup+Q2+Q9+W3+W6 <.0001 0.0124 97.3 75.6 49.7 62.3 

 meanagegroup+Q2+Q11+W1+W3 <.0001 0.0112 97.3 77.9 50.2 64.3 

 meanagegroup+Q2+Q11+W1+W6 <.0001 0.0073 95.7 85.6 72.8 86.8 

 meanagegroup+Q2+Q11+W3+W6 <.0001 0.0073 95.7 85.6 73.3 87.3 

 meanagegroup+Q2+W1+W3+W6 <.0001 0.0123 97.3 75.6 59.5 72.1 

 



Supplementary Table 8. Summary of meta-regression results for the prevalence of nutritional risk or 

malnutrition at admission (cont.) 
 

CO-VARIABLES p value (QM) τ² I² (%) R²(%) AIC BIC 

MNA-SF ≤ 11, ≥60 years 
      

 meanagegroup+Q3+Q9+Q11+W1 <.0001 0.0088 96.4 82.6 60.2 74.2 

 meanagegroup+Q3+Q9+Q11+W3 <.0001 0.0096 96.7 81.1 56.7 70.7 

 meanagegroup+Q3+Q9+Q11+W6 <.0001 0.0073 95.7 85.5 69.9 83.9 

 meanagegroup+Q3+Q9+W1+W3 <.0001 0.0143 97.7 71.8 40.8 53.4 

 meanagegroup+Q3+Q9+W1+W6 <.0001 0.0135 97.6 73.4 44.7 57.3 

 meanagegroup+Q3+Q9+W3+W6 <.0001 0.0125 97.4 75.3 46.9 59.6 

 meanagegroup+Q3+Q11+W1+W3 <.0001 0.011 97.2 78.3 48.4 62.4 

 meanagegroup+Q3+Q11+W1+W6 <.0001 0.0073 95.7 85.5 69.0 83.1 

 meanagegroup+Q3+Q11+W3+W6 <.0001 0.0073 95.7 85.6 70.0 84 

 meanagegroup+Q3+W1+W3+W6 <.0001 0.0127 97.4 74.9 49.2 61.8 

 meanagegroup+Q9+Q11+W1+W3 <.0001 0.0088 96.4 82.6 63.6 77.6 

 meanagegroup+Q9+Q11+W1+W6 <.0001 0.0073 95.7 85.6 73.0 87.0 

 meanagegroup+Q9+Q11+W3+W6 <.0001 0.0073 95.7 85.6 73.1 87.1 

 meanagegroup+Q9+W1+W3+W6 <.0001 0.013 97.5 74.4 50.2 62.8 

 meanagegroup+Q11+W1+W3+W6 <.0001 0.0073 95.7 85.6 72.4 86.4 

 Q2+Q3+Q9+Q11+W1 0.0281 0.0432 99.3 14.7 21.8 34.4 

 Q2+Q3+Q9+Q11+W3 0.0144 0.0425 99.3 16 20 32.6 

 Q2+Q3+Q9+Q11+W6 <.0001 0.0137 97.5 73.0 57.4 69.2 

 Q2+Q3+Q9+W1+W3 0.008 0.0434 99.2 14.3 18.1 29.9 

 Q2+Q3+Q9+W1+W6 <.0001 0.0187 98.1 63.1 42.1 52.9 

 Q2+Q3+Q9+W3+W6 <.0001 0.0169 98.0 66.6 41.0 51.9 

 Q2+Q3+Q11+W1+W3 0.0196 0.0433 99.3 14.5 20.4 32.2 

 Q2+Q3+Q11+W1+W6 <.0001 0.0157 97.9 69.1 50.0 61.8 

 Q2+Q3+Q11+W3+W6 <.0001 0.0155 97.9 69.4 48.3 60.1 

 Q2+Q3+W1+W3+W6 0.0004 0.0183 98.1 63.8 40.3 51.1 

 Q2+Q9+Q11+W1+W3 0.0269 0.0435 99.3 14.1 21.2 33.8 

 Q2+Q9+Q11+W1+W6 0.0001 0.0136 97.5 73.1 62.1 73.9 

 Q2+Q9+Q11+W3+W6 <.0001 0.0139 97.6 72.5 56.1 67.9 

 Q2+Q9+W1+W3+W6 <.0001 0.0165 97.9 67.5 46.3 58.2 

 Q2+Q11+W1+W3+W6 <.0001 0.0154 97.9 69.6 50.6 62.4 

 Q3+Q9+Q11+W1+W3 0.0201 0.0445 99.3 12.1 19.9 31.7 

 Q3+Q9+Q11+W1+W6 <.0001 0.0133 97.5 73.8 59.1 70.9 

 Q3+Q9+Q11+W3+W6 <.0001 0.0135 97.5 73.3 54.8 66.6 

 Q3+Q9+W1+W3+W6 <.0001 0.0177 98.1 65.0 39.9 50.8 

 Q3+Q11+W1+W3+W6 <.0001 0.0154 97.9 69.5 47.8 59.7 

 Q9+Q11+W1+W3+W6 <.0001 0.0133 97.5 73.8 58.3 70.1 

GLIM, ≥ 18 years 
      

 region 0.230 0.252 99.5 13.4 103 117 

 country 0.585 0.239 99.6 17.9 120 170 

 timepoint 0.888 0.313 99.6 0 115 131 

 gender ratio 0.177 0.273 99.6 6.29 103 112 

 applier group 0.490 0.317 99.6 0 109 119 

 income 0.0933 0.236 99.5 18.9 98.4 108 

 mean age group 0.248 0.279 99.5 4.25 107 126 

 Q1* 0.0009 0.148 99.1 49.3 89.2 96.4 

 Q2 0.317 0.257 99.5 11.6 102 109 

 Q3 0.406 0.273 99.6 6.22 104 111 

 Q4 0.572 0.291 99.6 0 106 113 

 Q5 0.367 0.289 99.6 0.63 105 112 

 Q6 — — — — — — 

 Q7 0.655 0.291 99.6 0 106 113 

 Q8 — — — — — — 

 Q9 0.504 0.292 99.6 0 106 113 

 Q10 0.276 0.292 99.6 0 105 112 

 Q11 — — — — — — 

 W1 0.154 0.266 99.5 8.43 102 109 

 W2 0.901 0.285 99.6 2.12 105 113 

 W3 0.818 0.300 99.6 0 107 114 

 W4 0.74 0.259 99.5 11.1 103 110 

 W5 0.769 0.292 99.6 0 106 113 

 W6 0.953 0.305 99.6 0 107 115 

 



Supplementary Table 8. Summary of meta-regression results for the prevalence of nutritional risk or 

malnutrition at admission (cont.) 
 

CO-VARIABLES p value (QM) τ² I² (%) R²(%) AIC BIC 

GLIM, ≥ 18 years 
      

 W7 0.703 0.309 99.6 0 108 115 

 W8 0.555 0.266 99.5 8.46 103 111 

 W9 0.736 0.292 99.6 0 106 113 

 W10 0.759 0.292 99.6 0 106 113 

 W11 — — — — — — 

 W12 0.925 0.275 99.5 5.43 113 132 

One-step GLIM, ≥ 18 years 
      

 region 0.583 0.177 99.0 1.17 5200% 62.7 

 country 0.853 0.194 99.1 0 7060% 105 

 timepoint 0.905 0.24 99.1 0 57.5 68.2 

 genderratio 0.901 0.188 99.1 0 51.2 58.3 

 appliergroup 0.873 0.222 99.2 0 53.0 60.2 

 income 0.690 0.179 99.0 0.12 50.2 57.3 

 meanagegroup 0.548 0.166 98.7 7.37 52.5 65.0 

 Q1 0.384 0.173 99.0 3.29 48.0 53.3 

 Q2 0.923 0.214 99.1 0 50.8 56.2 

 Q3 0.172 0.200 99.1 0 48.1 53.5 

 Q4 0.383 0.180 99.1 0 48.2 53.6 

 Q5 0.341 0.179 99.1 0 48.0 53.4 

 Q6 — — — — — — 

 Q7 — — — — — — 

 Q8 — — — — — — 

 Q9 0.677 0.189 99.1 0 49.2 54.6 

 Q10 — — — — — — 

 Q11 0.630 0.193 99.1 0 50.7 57.8 

 W1 0.0829 0.198 99.1 0 46.9 52.2 

 W2 0.846 0.181 99.1 0 49.0 54.3 

 W3 0.896 0.186 99.1 0 49.3 54.6 

 W4 0.772 0.187 99.1 0 49.2 54.6 

 W5 0.699 0.180 99.1 0 48.8 54.2 

 W6 0.426 0.174 99.1 2.68 48.1 53.5 

 W7 0.219 0.166 99.0 7.57 47.0 52.3 

 W8 0.817 0.201 99.1 0 50.0 55.4 

 W9 — — — — — — 

 W10 — — — — — — 

 W11 — — — — — — 

 W12 0.643 0.201 99.1 0 52.4 61.3 

Two-step GLIM, NRS2002-GLIM, ≥ 18 years       

 region 0.855 0.380 99.7 0 32.9 36.4 

 country 0.971 0.391 99.7 0 36.9 42.2 

 timepoint 0.978 0.439 99.6 0 36.3 40.8 

 genderratio 0.729 0.362 99.6 3.95 32.1 35.7 

 appliergroup 0.802 0.334 99.6 11.4 31.7 35.3 

 income 0.666 0.379 99.7 0 31.0 33.6 

 meanagegroup 0.65 0.469 99.6 0 37.9 44.1 

 Q1* 0.0492 0.177 99.2 53 24.1 26.8 

 Q2 0.826 0.303 99.6 19.6 29.4 32.1 

 Q3 0.316 0.247 99.5 34.4 27.4 30.1 

 Q4 — — — — — — 

 Q5 0.872 0.385 99.7 0 31.3 33.9 

 Q6 — — — — — — 

 Q7 — — — — — — 

 Q8 — — — — — — 

 Q9 0.859 0.367 99.6 2.45 30.9 33.5 

 Q10 0.957 0.380 99.7 0 31.2 33.9 

 Q11 0.815 0.300 99.6 20.4 31 34.6 

 W1 0.481 0.341 99.6 9.54 29.8 32.5 

 W2       

 W3 — — — — — — 

 W4 0.523 0.251 99.5 33.5 28.1 30.8 

 W5 0.937 0.382 99.7 0 31.2 33.9 

 



Supplementary Table 8. Summary of meta-regression results for the prevalence of nutritional risk or 

malnutrition at admission (cont.) 
 

CO-VARIABLES p value (QM) τ² I² (%) R²(%) AIC BIC 

Two-step GLIM, NRS2002-GLIM, ≥ 18 years       

 W6 0.273 0.259 99.4 31.2 27.4 30.1 

 W7 0.756 0.346 99.6 8.21 30.3 33.0 

 W8 0.375 0.344 99.6 8.77 29.6 32.2 

 W9 0.937 0.382 99.7 0 31.2 33.9 

 W10 0.957 0.380 99.7 0 31.2 33.9 

 W11 — — — — — — 

 W12 0.0973 0.150 98.3 60.1 27.8 34.9 

 

*p<0.05; #the final selected model; QM, omnibus test of moderators; τ², between-study variance; I², inconsistency index for 

heterogeneity; R², proportion of variance explained; AIC, Akaike information criterion; BIC, Bayesian information criterion.  
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Supplementary Table 9. Summary of subgroup analysis results for the prevalence of nutritional risk or 

malnutrition at admission 
 

Tool Subgroups with Significant 

Differences (p < 0.05) 

Subgroups without Significant 

Differences (p ≥ 0.05) 

NRS2002 (adult) Gender, region, country timepoint, gender ratio (female: male), 

applier, income level 

MNA-SF Severity, country Region, timepoint, gender ratio (female: 

male), applier, income level 

GLIM  Region, country, income level Timepoint, gender ratio (female: male), 

applier 

One-Step GLIM Country Region, gender, severity, timepoint, 

gender ratio (female: male), applier, 

income level 

Two-Step GLIM (NRS2002 first, 

adult) 

-- Country, region, timepoint, gender ratio 

(female: male), applier, income level 

Two-Step GLIM (MNA-SF first) Country, gender ratio (female: male) Region, timepoint, income level 

-, not applicable.  


