
INTRODUCTION 

R e v i e w q u e s t i o n / O b j e c t i v e To 
systematically evaluate the association 
between Nutritional Risk Screening 2002 

(NRS-2002), Controll ing Nutritional Status 
(CONUT) score, Geriatric Nutritional Risk Index 
(GNRI) and 3-month mortality as well as poor 
neurological outcomes (modified Rankin Scale 
[mRS] ≥3) in stroke patients, providing evidence-
based support for clinical nutritionalassessment. 

Condition being studied We searched PubMed, 
Embase and other databases up to April 2025, 
including 11 observational studies (6 prospective 
cohort studies, total sample size=6,926). Study 
quality was assessed using the Newcastle-Ottawa 
Scale (NOS). Random-effects models were used to 
calculate pooled odds ratios (ORs) with 95% 
confidence intervals (CIs). Heterogeneity, 
sensitivity analyses and publication bias were 
evaluated. 

METHODS 

Participant or population  
Table 1. PICO elements of included studies

PICOS Elements Details

Population Adult stroke patients (ischemic/
hemorrhagic), regardless of age or sex, excluding 
those with severe comorbidities.

Intervention Nutritional status assessed using 
NRS-2002, CONUT, or GNRI scoring tools.

Comparison Malnourished group (e.g., score ≥ 
cutoff) vs. non-malnourished group (score < cutoff) 
in terms of prognosis.

Outcome Primary outcomes: 3-month mortality 
and poor neurological functional outcome (mRS ≥ 
3).


Intervention  
Table 1. PICO elements of included studies

PICOS Elements Details

Population Adult stroke patients (ischemic/
hemorrhagic), regardless of age or sex, excluding 
those with severe comorbidities.
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Intervention Nutritional status assessed using 
NRS-2002, CONUT, or GNRI scoring tools.

Comparison Malnourished group (e.g., score ≥ 
cutoff) vs. non-malnourished group (score < cutoff) 
in terms of prognosis.

Outcome Primary outcomes: 3-month mortality 
and poor neurological functional outcome (mRS ≥ 
3).


Comparator  
Table 1. PICO elements of included studies

PICOS Elements Details

Population Adult stroke patients (ischemic/
hemorrhagic), regardless of age or sex, excluding 
those with severe comorbidities.

Intervention Nutritional status assessed using 
NRS-2002, CONUT, or GNRI scoring tools.

Comparison Malnourished group (e.g., score ≥ 
cutoff) vs. non-malnourished group (score < cutoff) 
in terms of prognosis.

Outcome Primary outcomes: 3-month mortality 
and poor neurological functional outcome (mRS ≥ 
3).


Study designs to be included Study design (S): 
The analysis incorporated non-interventional study 
designs, specifical ly encompassing both 
prospective/retrospective cohort investigations 
and cross-sectional analytical studies. 

Eligibility criteria  
Table 1. PICO elements of included studies

PICOS Elements Details

Population Adult stroke patients (ischemic/
hemorrhagic), regardless of age or sex, excluding 
those with severe comorbidities.

Intervention Nutritional status assessed using 
NRS-2002, CONUT, or GNRI scoring tools.

Comparison Malnourished group (e.g., score ≥ 
cutoff) vs. non-malnourished group (score < cutoff) 
in terms of prognosis.

Outcome Primary outcomes: 3-month mortality 
and poor neurological functional outcome (mRS ≥ 
3).


Information sources Electronic searches were 
conducted in PubMed, Embase, Cochrane Library, 
and Web of Science databases, covering the 
period from database inception to April 30, 2025. 
Search terms included "stroke," "nutrition status 
score," "CONUT score," "GNRI score," "NRS-2002 
score," and their corresponding synonyms and 
related terms. Database-specific subject headings 
(e.g., MeSH terms in PubMed) were also utilized to 
supplement the search strategy.


Main outcome(s) Eleven studies involving 7,696 
patients (all of moderate to high quality) were 

included. Poor 3-month neurological outcomes 
(mRS≥3) were significantly associated with: 
NRS-2002≥3 (OR=3.42, 95% CI: 2.59-4.51), 
CONUT≥5 (OR=3.66, 95% CI: 2.47-5.43), and 
GNRI<98 (OR=2.68, 95% CI: 1.86-3.84). Increased 
3-month mortality risk was significantly associated 
with: NRS-2002≥3 (OR=4.13, 95% CI: 1.80-9.47), 
CONUT≥5 (OR=3.57, 95% CI: 1.29-9.84), and 
GNRI<98 (OR=2.93, 95% CI: 1.09-7.84). 
Moderate-to-high heterogeneity was observed in 
some subgroups (I²=42.1%-68.9%). Sensitivity 
analyses demonstrated overall robustness of 
results, while trim-and-fill analysis suggested 
potential publication bias with minimal effect 
sizeadjustment. 

Quality assessment / Risk of bias analysis 
Statistical analyses were performed using the meta 
package in R software(version 4.2.2; R Foundation 
for Statistical Computing, Vienna, Austria). The 
primary outcomes (mortality and poor prognosis 
rate) were dichotomous variables, analyzed using 
odds ratios (ORs) with 95% confidence intervals 
(CIs). The presence of inter-study heterogeneity 
was evaluated through dual analytical approaches: 
Cochran's Q-test (considering p-values 0.10 and 
I²<50%), while a random-effects framework was 
implemented for heterogeneous data (Q-test 
p≤0.10 or I²≥50%), ensuring appropriate statistical 
treatment of variance across studies. If significant 
heterogeneity was detected, subgroup analyses 
were performed based on patient characteristics 
(e.g., stroke type, age, sex), nutritional assessment 
method (CONUT, GNRI, NRS-2002), and study 
des ign to exp lore potent ia l sources o f 
heterogeneity. To verify result stability, we 
performed iterative leave-one-out sensitivity 
testing, systematically removing each study to 
examine fluctuations in aggregate effect sizes. 
Concurrently, we investigated potential quality-
related distortions by analyzing outcome variations 
across methodological rigor strata. For detection 
of selective publication effects, we employed a 
t r iangulated approach incorporat ing: (1 ) 
asymmetric funnel plot visualization, (2) Begg's 
rank correlation analysis (significance threshold 
α=0.05), and (3) Egger's linear regression testing 
(α=0.05). 

Strategy of data synthesis Statistical analyses 
were performed using the meta package in R 
software(version 4.2.2; R Foundation for Statistical 
Computing, Vienna, Austria). The primary 
outcomes (mortality and poor prognosis rate) were 
dichotomous variables, analyzed using odds ratios 
(ORs) with 95% confidence intervals (CIs). The 
presence of inter-study heterogeneity was 
evaluated through dual analytical approaches: 
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Cochran's Q-test (considering p-values 0.10 and 
I²<50%), while a random-effects framework was 
implemented for heterogeneous data (Q-test 
p≤0.10 or I²≥50%), ensuring appropriate statistical 
treatment of variance across studies. If significant 
heterogeneity was detected, subgroup analyses 
were performed based on patient characteristics 
(e.g., stroke type, age, sex), nutritional assessment 
method (CONUT, GNRI, NRS-2002), and study 
des ign to exp lore potent ia l sources o f 
heterogeneity. To verify result stability, we 
performed iterative leave-one-out sensitivity 
testing, systematically removing each study to 
examine fluctuations in aggregate effect sizes. 
Concurrently, we investigated potential quality-
related distortions by analyzing outcome variations 
across methodological rigor strata. For detection 
of selective publication effects, we employed a 
t r iangulated approach incorporat ing: (1 ) 
asymmetric funnel plot visualization, (2) Begg's 
rank correlation analysis (significance threshold 
α=0.05), and (3) Egger's linear regression testing 
(α=0.05).


Subgroup analysis Analysis of 3-month poor 
functional outcome (mRS≥3) by nutritional tool 
yielded pooled ORs of: 3.42 (95%CI:2.59-4.51) for 
NRS-2002≥3; 2.02 (1.64-2.49) for CONUT≥2; 3.66 
(2.47-5.43) for CONUT≥5; and 2.68 (1.86-3.84) for 
GNRI<98. The CONUT≥2 cutoff showed 
significantly lower predictive value than CONUT≥5 
(p<0.05), with no other significant between-group 
differences (Figure 2). 

Sensitivity analysis Sensitivity analyses for 
subgroups with substantial heterogeneity 
(CONUT≥2, CONUT≥5, GNRI50%) revealed: For 
CONUT≥2, exclusion of Shiga Y 2022 reduced 
heterogeneity (I²=32%) and yielded OR=1.87 
(1.54-2.27; 7.4% change), maintaining stability 
(Figure 3). For CONUT≥5, removing Tang H 2022 
lowered heterogeneity (I²=28%) but substantially 
changed OR to 3.21 (2.25-4.59; 12.3% change), 
indicating instability (Figure 4). For GNRI<98, 
excluding Zhang M 2021 reduced heterogeneity 
(I²=15%) but increased OR to 3.15 (2.41-4.11; 
14.9% change), suggesting this study drove 
heterogeneity. 

Country(ies) involved China. 

Keywords Stroke; Nutritional status; Neurological 
function;Meta-analysis. 
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