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Association of malnutrition with 
cognitive frailty in China: a 
systematic review and 
meta-analysis
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Background: With an aging population, China faces a growing burden of age-
related health conditions, including cognitive frailty and malnutrition. This 
study aimed to investigate the current status of malnutrition in individuals 
with cognitive frailty in China and to assess the association between the two 
conditions.

Methods: We conducted a comprehensive search of databases including 
PubMed, Web of Science, Scopus, Embase, Cochrane Library, CNKI, Wanfang, 
and Weipu up to April 26, 2024. Meta-analysis was performed using Stata/MP 16, 
with sensitivity and subgroup analyses to explore heterogeneity, and Begg’s and 
Egger’s tests to assess publication bias, applying the trim-and-fill method for 
correction.

Results: Of 2,077 records, 19 were included. The pooled prevalence of cognitive 
frailty was 26% (95% confidence interval [CI]: 0.17–0.36, p < 0.01), and the 
prevalence of malnutrition was 45% (95% CI, 0.30–0.58, p < 0.01). A significant 
association was identified between cognitive frailty and malnutrition (odds ratio 
[OR] = 4.23, 95% CI: 2.56–6.99, p < 0.001), adjusted to OR = 3.00 (95% CI, 1.87–
4.80) post-correction.

Conclusion: Malnutrition is prevalent among individuals with cognitive frailty in 
China. Given its higher prevalence in community settings than in hospitals, early 
screening and specific interventions are crucial to address this issue.
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1 Introduction

China has the highest number of older adults in the world (1). The National Bureau of 
Statistics of China reported that by the end of 2023, individuals aged ≥65 years reached 217.09 
million, accounting for approximately 15.4% of the total population, an increase from 14.9% 
at the end of 2022 (2, 3). Incidences of chronic diseases, cognitive impairments, frailty, and 
malnutrition are on the rise, significantly affecting the aging population and contributing to 
increased prevalence and mortality across various healthcare domains (4).

Cognitive impairment and physical frailty are common in older adults. Studies have 
suggested a link between both conditions and malnutrition (a key connecting factor) (5–7). 
In 2013, the International Academy on Nutrition and Aging (IANA) and the International 
Association of Gerontology and Geriatrics (IAGG) introduced the novel concept of “Cognitive 
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Frailty” (CF), which characterizes patients who exhibit physical frailty 
and cognitive impairment with a Clinical Dementia Rating (CDR) of 
0.5, specifically excluding those with Alzheimer’s disease and other 
forms of dementia (8). Ruan et  al. refined CF’s classification by 
proposing distinctions between reversible and potentially reversible 
CF (9). Recent research indicates that CF prevalence among older 
individuals in China is approximately 15%, underscoring its significant 
impact on individual health and societal resources (10).

Malnutrition is a global issue that includes traditional concerns, 
such as underweight, micronutrient deficiencies, and nutritional 
excesses related to overweight, obesity, and associated 
non-communicable diseases (11). This study primarily examined 
these traditional issues. Malnutrition negatively affects tissues, organs, 
body function, and clinical outcomes (12). In older adults, it is linked 
to cognitive impairment, physical frailty, depression, and increased 
risk of mortality, highlighting the need for targeted nutritional 
interventions in this population (13–16). Current data reveal that 
nearly half of older adults in China are either experiencing 
malnutrition or are at risk of malnutrition, with a combined 
prevalence rate of 41.2% (17). Owing to physical factors, older adults 
are prone to malnutrition (18, 19). Therefore, enhancing regular 
screening and assessment of nutritional status in older adults will help 
to promptly identify and address malnutrition.

Current research has demonstrated that malnutrition can cause 
further deterioration of CF in older adults (20, 21). CF occurrence and 
progression and malnutrition are influenced by multiple shared risk 
factors, including social factors associated with aging (e.g., sex, age, 
literacy, and poverty), physiological changes (e.g., reduced sense of smell 
and taste, reduced central and peripheral drive to eat, and delayed gastric 
emptying), and pathological conditions (e.g., depression, dementia, and 
somatic diseases) (22). Although studies have explored the relationship 
between CF and malnutrition, systematic reviews and meta-analyses 
specifically examining this association in the older Chinese population 
are lacking. Therefore, this study aimed to comprehensively synthesize 
the current literature on the status of malnutrition among patients with 
CF in China and to fill the research gap and inform clinical practices to 
improve the health of older adults in China.

2 Materials and methods

This systematic review and meta-analysis were conducted per the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines (23). The protocol was registered in the 
International Prospective Register of Systematic Reviews (registration 
number: CRD42024538854).

2.1 Search strategy

The PubMed, Web of Science, Scopus, Embase, Cochrane Library, 
China National Knowledge Infrastructure (CNKI), Wanfang, and 
Weipu (VIP) databases were searched independently by two 
researchers for literatures published from the inception of each 
database through April 26, 2024. The following search terms were 
used: malnutrition, nutritional deficiency, nutritional deficiencies, 
undernutrition, malnourishment, malnourishments, frailty, cognitive 
frailty, cognitive decline, cognitive impairment, frailty*, and 
debilitating* (for detailed information, see the Supplementary  
Material).

2.2 Study selection

The inclusion criteria were (a) cross-sectional, cohort, or 
longitudinal studies; (b) sample population aged ≥60 years among 
Chinese; (c) articles that examined patients with cognitive 
impairment who were malnourished. These diagnoses are 
determined using various assessment tools. Physical frailty is 
evaluated using either the frailty phenotype (FP) (24) or the FRAIL 
scale (FS) (25). Cognitive impairment is assessed with the Montreal 
Cognitive Assessment (MoCA) (26), Mini Mental State Examination 
(MMSE) (27), Short Portable Mental Status Questionnaire (SPMSQ) 
(28) and Clinical Dementia Rating (CDR) (29); malnutrition or risk 
of malnutrition is determined using the following instruments: Mini 
Nutritional Assessment (MNA) (30), Nutritional Risk Screening 
2002 (NRS-2002) (31), and Short-Form Mini Nutritional 
Assessment (MNA-SF) (32). (d) articles that reported the diagnostic 
criteria for both CF and malnutrition; and (e) articles in English 
and Chinese.

The exclusion criteria were (a) conference and review articles; 
(b) articles having patients with dementia or other conditions 
affecting CF diagnosis. (c) multiple publications from the same 
dataset, with only the most comprehensive or up-to-date selection; 
and (d) studies with no description of the diagnostic tool used 
for malnutrition.

2.3 Study selection and data extraction

The retrieved literature was imported into EndNote X9 (Clarivate, 
Philadelphia, PA, United States). Initially, two researchers removed 
duplicate studies and screened the articles based on the specified 
inclusion and exclusion criteria. Titles and abstracts that met the 
inclusion criteria were further assessed using full-text reviews to 
determine their inclusion eligibility for analysis. In case of 
disagreement during the screening process, the corresponding author 
of the paper was consulted.

Following screening, two researchers independently extracted and 
recorded data from the articles into an Excel spreadsheet, including 
the authors (publication year), study period, city or province, sample 
size, average age, percentage of female participants, CF assessment 
tools, diagnostic tools for malnutrition, criteria for defining 
malnutrition, and malnutrition prevalence among those with CF. Data 
extraction results were compared for consistency. Any discrepancies 
were resolved by consulting the corresponding authors.

Abbreviations: IANA, the International Academy on Nutrition and Aging; LAGG, 

the International Association of Gerontology and Geriatrics; CF, Cognitive Frailty; 

CDR, Clinical Dementia Rating; CNKI, China National Knowledge Infrastructure; 

PRISMA, Program Guidelines for Systematic Reviews and Meta-analyses; AHRQ, 

the Agency for Healthcare Research and Quality; MNA-SF, Mini Nutritional 

Assessment Short-Form; FP, Frailty Phenotype; MoCA, the Montreal Cognitive 

Assessment; NRS 2002, the Nutrition Risk screening-2002; FS, Frail Scale; PF, 

Physical Frailty; MMSE, Mini Mental State Examination; SPMSQ, Short Portable 

Mental Status Questionnaire; MNA, Mini Nutritional Assessment; ES, Effect Size.
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2.4 Quality evaluation

Two researchers independently assessed all included articles, and 
any discrepancies were resolved by consulting a third expert in 
evidence-based practice associated with this paper. The cross-sectional 
study used the evaluation criteria recommended by the Agency (33), 
and the Agency for Healthcare Research and Quality (AHRQ) criteria 
included 11 items with “yes,” “no,” or “unclear” options, with only a 
“yes” response receiving one point. The results of the quality evaluation 
of each article are shown in the Supporting Information. It should 
be noted that the AHRQ system employs a binary yes/no approach, 
which may not capture subtle differences in methodological quality, 
thereby reducing its sensitivity to the true quality of the studies.

2.5 Statistical analysis

This study primarily investigated the prevalence and factors 
associated with malnutrition among patients with CF in China, with 
results presented using a 95% confidence interval (CI). Stata/MP 16 
(StataCorp LLC, College Station, TX, United States) was used for 
statistical analyses in prevalence and risk factors.

The prevalence of CF among Chinese and malnutrition prevalence 
in patients with CF in China was defined as the ratio of the sum of the 
number cases (numerator) extracted from each article to the summed 
sample size (denominator) from each studies. Random-effects model 
was used to pool the prevalence estimates, and sensitivity analyses, 
along with begg’s tests, were performed to assess the results. When 
p < 0.05, the trim-and-fill methods was applied to adjust the 
prevalence estimates.

Heterogeneity among studies was evaluated using Cochran’s Q 
statistic, with p < 0.05 indicating significant heterogeneity. The I2 
statistic was used to measure the extent of the heterogeneity. If 
I2 > 50%, a random-effects model was applied; if I2 < 50%, a fixed-
effects model was used.

The results and characteristics of this study are presented as forest 
plots. Publication bias was analyzed using Egger’s and Begg’s tests, and 
significant bias was indicated in the results of both tests (p < 0.05), 
prompting further examination using the trim-and-fill method. To 
explore the potential sources of heterogeneity, sensitivity and 
subgroup analyses were conducted on prevalence and associations.

3 Results

3.1 Study selection

A total of 2,077 relevant records were identified, of which 634 
were duplicates. A total of 1,409 articles were excluded based on the 
inclusion and exclusion criteria after reading the titles and abstracts. 
After reviewing the full texts of 34 articles, six conference papers, two 
reviews, three articles without malnourished patients, two articles 
without the malnutrition scoring tool used, one article without access 
to the full text, and one article with an age mismatch were excluded. 
Ultimately, 19 studies (34–52) (one study without the number of 
people with malnutrition in CF; and one without the association 
between CF and malnutrition) were included in this systematic review 
and meta-analysis. The selection process is illustrated in Figure 1.

3.2 Study characteristics

The study characteristics are summarized in Table 1. The 19 studies 
(34–52) included in this review were all cross-sectional in design, with 
data collection spanning from 2015 to 2023 and involving 9,987 
participants. The sample size ranged from 106 to 4,103 individuals, 
encompassing most provinces in China. One study (44) had a sample 
drawn from a nursing home, while others included participants from 
hospitals and community settings. Eight studies (36, 39, 40, 44, 46, 48, 
50, 52) provided no specific age data; however, the inclusion criteria in 
these studies required participants to be aged 60 years or older. For CF 
diagnosis, 17 studies (35, 37–52) primarily used the Frailty Phenotype 
(FP) to assess physical frailty, while only two studies (34, 36) utilized 
the Frail Scales (FS). Cognitive impairment was assessed using the 
Mini-Mental State Examination (MMSE) in 12 studies (34, 36, 39–43, 
48–52), the Montreal Cognitive Assessment (MoCA) in five studies 
(37, 44–47), the CDR in one study (35), and the Short Portable Mental 
Status Questionnaire (SPMSQ) in one study (38). Malnutrition was 
diagnosed using the Mini Nutritional Assessment-Short Form 
(MNA-SF) in 14 studies (34–41, 43, 45–49), the full Mini Nutritional 
Assessment (MNA) in three studies (42, 44, 50), and the Nutritional 
Risk Screening-2002 (NRS 2002) in two studies (51, 52).

3.3 Quality appraisal

Table 1 displays the quality scores of the 19 studies included. All 
studies were cross-sectional and evaluated using the AHQR scorsing 
system. The average score was 6.68, with scores ranging from 5 to 8. 
The majority of studies were “maderate quality,” with scores between 
5 to 7, but most scores was 7, while two studies (47, 52) classified as 
“high quality.” No studies were excluded from our analysis due to low 
study quality.

All the studies included in research performed well in terms of 
design description, study rationale, and basic methodology, 
demonstrating consistency in their underlying framework and 
theoretical basis. However, most studies exhibit certain shortcomings 
in controlling bias, describing key variables, and detailing 
methodological aspects. This suggests that these potential bias factors 
should be  cautiously considered when interpreting the results or 
conducting a synthesis analysis.

3.4 Meta-analysis

3.4.1 CF prevalence in China
We conducted a meta-analysis of the 19 included studies 

(Figure  2) using a random-effects model because of the high 
heterogeneity (I2 = 99.07%, p < 0.01). The analysis revealed that CF 
prevalence among older adults aged ≥60 in China is 26% (95% CI: 
0.17–0.36, p < 0.01).

Sensitivity analyses were conducted on the results; after excluding 
individual studies, no significant difference exists between the overall 
combined effect size and the original effect size, indicating that our 
data were stable (Figure 3). Egger’s and Begg’s tests were used to assess 
the publication bias. Begg’s test showed no evidence of bias (p > 0.05); 
however, Egger’s test indicated a potential publication bias (p < 0.05). 
Although three different parametric (linear, run, and quadratic) 
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trim-and-fill methods were used to check for publication bias, all 
methods yielded an effect size of 0.269 (95% CI: 0.207–0.331) with no 
additional studies filled, suggesting no significant publication bias and 
confirming the robustness of the study.

3.4.2 Malnutrition prevalence in patients with CF 
in China

Of the 19 studies, one (50) lacked data on the prevalence of 
malnutrition among patients with CF. A meta-analysis was conducted 
on the remaining 18 studies (Figure 4). Given the high heterogeneity 
observed (I2 = 96.7%, p < 0.01), a random effects model was used. The 
meta-analysis showed malnutrition prevalence of 45% (95% CI: 0.32–
0.58, p < 0.01).

The sensitivity analysis indicated the stability of our findings 
(Figure  5). Begg’s test showed no bias (p > 0.05), but Egger’s test 
indicated potential publication bias (p < 0.05). Using three different 
non-parametric trim-and-fill methods (linear, run, and quadratic), the 
effect size remained constant at 0.438 (95% CI: 0.332–0.544) without 
including any additional studies, suggesting that the study’s results 
were robust.

3.4.3 Association between CF and malnutrition in 
China

One study (35) lacked an odds ratio (OR) for the association 
between CF and malnutrition. Therefore, a meta-analysis was 

performed on the remaining 18 studies (Figure  6), revealing a 
significant association between CF and malnutrition (OR = 4.23, 95% 
CI: 2.56–6.99, p < 0.001). Although there was high heterogeneity 
(I2 = 91.5%, p < 0.001), the sensitivity analysis indicated good stability 
of the results (Figure 7). Both Egger’s and Begg’s tests demonstrated 
bias (p < 0.05), suggesting a potential publication bias. To address this, 
the trim-and-fill method was applied to detect and correct for 
publication bias (Figure 8). With this adjustment, and after adding 
four additional studies, the funnel plot became symmetric, slightly 
reducing the effect size to 1.097 (95% CI: 1.034–1.826). Following 
logarithmic transformation, the OR was 3.00 (95% CI: 1.87–4.80).

3.4.4 Subgroup analyses

3.4.4.1 Malnutrition prevalence in patients with CF in 
China

To identify heterogeneity sources, we conducted several subgroup 
analyses (Table 2). The prevalence of malnutrition in CF diagnosed by 
MMSE and MoCA was 43% (95% CI: 0.33–0.54) and 44% (95% CI: 
0.12–0.79), respectively. Others (CDR and SPMSQ) accounted for 
57% (95% CI: 0.49–0.64). In 18 studies based on hospital and 
community samples, the prevalence was 38% (95% CI: 0.29–0.47) in 
hospitals and 61% (95% CI: 0.29–0.89) in the community. Studies 
were grouped according to different diagnostic tools and MNA-SF 
definition. Malnutrition prevalence diagnosed with MNA-SF (≤7 

FIGURE 1

PRISMA flow diagram of search results for included studies.
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TABLE 1 General characteristics and AHRQ methodological quality of the studies included in the final analysis.

Author 
(year)

Investigation 
time

City or 
province

SS Mean or 
median 

age of the 
population

Sample 
size

Women (%) Cognitive frailty 
assessment

Definition of 
malnutrition

Prevalence of 
malnutrition 

of CF

Quality 
score

Frailty Cognitive 
impairment

Xuedan Yan 

et al. (2022) (25)

November 2015 to 

January 2018

Chengdu H 75.46 ± 7.76 554 212 (38.3) FS MMSE A 36 (40.9) 7

Yingyong Chen 

et al. a (2022) 

(26)

August 2020 to 

February 2021

Guangzhou C 68.52 ± 4.71 212 127 (59.9) FP CDR A 16 (38.1) 7

Li et al. (2022) 

(27)

August to December 

2020

Hangzhou C NONE 252 104 (41.27) FS MMSE B 15 (68.2) 7

Yang et al. (2021) 

(28)

August to October 

2020

Jinzhou C 72.65 ± 8.95 674 387 (57.4) FP MoCA B 212 (93.8) 7

Ge et al. (2020) 

(29)

July 2018 to November 

2018

Sichuan, Yunnan, 

Guizhou, 

Xinjiang

C 67.8 ± 5.9 4,103 2,392 (58.3) FP SPMSQ C 74 (63.8) 7

Zhang et al. 

(2023) (30)

February to June 2022 Tianjin H NONE 217 153 (70.51) FP MMSE A 15 (48.39) 7

Lin et al. (2023) 

(31)

March to December 

2021

Zhejiang H NONE 236 112 (47.5) FP MMSE B 36 (43.37) 5

Bai et al. (2019) 

(32)

September 2021 to 

August 2022

Yulin, Suzhou H 71.16 ± 6.2 231 130 (56.28) FP MMSE B 15 (24.59) 7

Jing Yan et al. 

(2021) (33)

January to October 

2019

Nanning H 75.76 ± 8. 36 106 62 (58.5) FP MMSE E 22 (84. 6) 6

Zhongjun Wang 

et al. (2023) (34)

January 2022 to April 

2023

Haikou H 71. 57 ± 6. 81 321 149 (46.4) FP MMSE D 34 (40) 6

Ren et al. (2023) 

(35)

February to May 2023 Hefei NH NONE 438 251 (57.3) FP MoCA E 23 (18.1) 7

Yingyong Chen 

et al. (2022) (36)

August 2020 to March 

2021

Guangzhou C 68 526 289 (54.9) FP MoCA D 60 (43.5) 7

Xiaowei Wang 

et al. (2023) (37)

January 2022 to 

January 2023

Shanghai H NONE 262 125 (47.71) FP MoCA B 15 (17.6) 7

Liu et al. (2021) 

(38)

April to December 

2019

Urumqi H 75.3 ± 6.8 395 229 (60) FP MoCA D 43 (52.4) 8

(Continued)
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scores) was 45% (95% CI: 0.35–0.55), and the prevalence diagnosed 
with MNA-SF (1–11 scores) was 45% (95% CI: 0.18–0.73), MNA 
diagnosis was 28% (95% CI: 0.21–0.36), and NRS 2002 diagnosis was 
32% (95% CI: 0.25–0.40).

3.4.4.2 Association between CF and malnutrition
Subgroup analysis was conducted for the association between 

malnutrition and CF. We  categorized data based on cognitive 
impairment measurement scales, tools assessing physical frailty, 
sample sources, and malnutrition diagnostic tools. Owing to the 
varying diagnostic criteria within the MNA-SF, we further subdivided 
the MNA-SF malnutrition groups for a more detailed subgroup 
analysis (Table 3). Using the MMSE to diagnose CF, the pooled OR 
was 3.02 (95% CI: 2.27–4.02), while the MoCA yielded an OR of 6.07 
(95% CI: 1.51–24.31). Of 15 studies, the FP diagnostic tool for 
malnutrition associated with CF indicated an OR of 4.33 (95% CI: 
2.49–7.52), and the FS an OR of 3.45 (95% CI: 1.96–6.07). Regarding 
sample sources, the association between CF and malnutrition in 
hospital settings had an OR of 4.09 (95% CI: 2.02–8.27) and 4.00 (95% 
CI: 2.64–6.06; in community settings). For malnutrition diagnostic 
tools, the OR for CF with malnutrition using the MNA-SF scores ≤7 
was 5.15 (95% CI: 1.78–14.91) and 3.00 (95% CI: 2.06–4.37) for scores 
0–11. The comprehensive MNA showed an OR of 9.45 (95% CI: 4.78–
18.67). Using the NRS 2002 for diagnosing malnutrition in these 
patients resulted in an OR of 1.86 (95% CI: 1.39–2.48).

4 Discussion

To our knowledge, this is the first systematic review and meta-
analysis on the prevalence and association of malnutrition with CF in 
China. Our findings indicate that the current CF prevalence in older 
Chinese adults is 26%, with 45% of the population facing malnutrition. 
Notably, a significant association occurred between CF and 
malnutrition (OR = 4.23), adjusted to 3.00 after applying trim-and-fill 
analysis for bias correction.

We conducted sensitivity analyses using the Egger’s and Begg’s 
tests. If biases were identified, then the results were adjusted using the 
trim-and-fill method to ensure reliability. CF prevalence (26%) in our 
study differed significantly from the 15% reported by Liu et al. (10), 
which may be due to differences in the diagnostic criteria for CF, study 
time, sample size, age, and sample source. Compared with Liu et al., 
our study is closer to the present time, covering data from 2015 to 
2023. Although Liu et al. included a larger sample size and regions 
including Hong Kong and Taiwan, our data may more accurately 
reflect the recent prevalence in mainland China. Moreover, as age 
increases, the decline in bodily functions, such as reduced 
gastrointestinal function, can impair digestion and absorption, 
thereby increasing the risk of malnutrition (18). Additionally, CF is 
diagnosed based on the presence of both physical frailty and cognitive 
impairment. Physical frailty typically results in reduced muscle mass, 
which restricts the activity levels of older adults and may make 
adequate food intake more challenging, which in turn exacerbates the 
risk of malnutrition (18).

Our study revealed that malnutrition prevalence in patients 
with CF in China is 45%, which remains robust after validation 
using a sensitivity analysis and the trim-and-fill method. 
According to Song et  al. (17), malnutrition prevalence among T
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FIGURE 2

Forest plot of the prevalence of cognitive frailty among older adults in China.

FIGURE 3

Sensitivity analysis of the prevalence of cognitive frailty among older adults in China.
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community-dwelling older adults in China is 41.8%. However, 
since 2017, a significant decline occurred in malnutrition rates 
among older adults, from 66.6% between 2011 and 2016 to 29.6% 
between 2017 and 2021. This decline appears to be closely linked 
to a series of health strategies and policy initiatives implemented 
in recent years.

Several factors likely contributed to this improvement. First, the 
“Health China 2030” goals was established and the National Nutrition 
Plan of Action (2017–2030) was issued, which outlines multi-sectoral 
transdisciplinary measures to improve population nutrition status 
(53). Second, the dietary patterns among the Chinese population 
have changed from lacking animal-source foods, dairy products, and 

FIGURE 4

Forest plot of the malnutrition prevalence in older Chinese adults with cognitive frailty.

FIGURE 5

Sensitivity analysis of the malnutrition prevalence among older Chinese adults with cognitive frailty.
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FIGURE 6

Forest plot of the association between cognitive frailty and malnutrition in older Chinese adults.

FIGURE 7

Sensitivity analysis of the association between cognitive frailty and malnutrition in older Chinese adults.
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FIGURE 8

Trim-and-fill funnel plot for the association between cognitive frailty and malnutrition in older Chinese adults.

TABLE 2 Subgroup analyses about prevalence of malnutrition in CF patients.

Subgroups Studies (n) Prevalence (%) 95% CI Heterogeneity Model

I2(%) P

Diagnosis of cognitive impairment

MMSE 11 43 0.33–0.54 88.13 <0.01 Random

MoCA 5 44 0.12–0.79 98.95 <0.01 Random

Others 2 57 0.49–0.64 0 / Random

Diagnosis of frailty

FP 16 44 0.30–0.58 97.06 <0.01 Random

FS 2 46 0.37–0.56 0 / Random

Simple source

Hospital 13 38 0.29–0.47 89.85 <0.01 Random

Community 5 61 0.29–0.89 98.27 <0.01 Random

Scales and definition of malnutrition

MNA-SF (≤7 scores) 7 45 0.35–0.55 82.5 <0.01 Random

MNA-SF (1–11 scores) 7 45 0.18–0.73 98.43 <0.01 Random

MNA 2 28 0.21–0.36 0 / Random

NRS2002 2 32 0.25–0.40 0 / Random

MMSE: Mini Mental State Examination; MoCA: the Montreal Cognitive Assessment; FP: Frailty Phenotyp; FS: FRAIL scale; MNA-SF: Mini Nutritional Assessment Short-Form; MNA: Mini 
Nutritional Assessment; NRS2002: the Nutrition Risk screening-2002.
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fruits to excessive intake of meat (especially pork) and fats, which 
reflects an overall improvement in the food supply and economy (54). 
Third, in 2023 the national standard “Basic Specification for At-home 
Care Services for older adults” (GB/T 43153-2023) was issued, 
mandating personalized dietary assistance and regular health 
assessments to enable the timely identification and correction of 
nutritional problems (55). Additionally, from an economic 
perspective, increased pension benefits and targeted poverty 
alleviation policies have provided older adults with greater financial 
resources, thereby enhancing their ability to invest in higher-quality 
food (56).

Despite these positive trends, most of the studies included in this 
review were published after 2020; however, the malnutrition 
prevalence in these studies remained significantly higher than the 
reported prevalence of 29.6%. Malnutrition not only adversely affects 
the overall health status of older adults but also significantly increases 
the rates of hospital readmissions and mortality (57). However, the 
prevalence among older patients is markedly higher than that in the 
normal older population. Therefore, for older patients with CF, it is 
imperative that medical and nursing institutions strengthen 
nutritional assessments and interventions.

In the subgroup analysis, we  considered the impact of using 
different assessment scales. Diagnoses of physical frailty within the CF 
were categorized using the FP and FS; cognitive impairment was 
grouped based on the MMSE, MoCA, and others (CDR + SPMSQ). 
We found that malnutrition prevalence was similar across the physical 
frailty diagnoses of FP and FS and cognitive impairments diagnosed 
using the MMSE and MoCA, indicating that malnutrition is 
commonly observed in CF, with prevalence rates ranging from 43 to 
46%. This similarity suggests that these scales are reliable for 
diagnosing CF and highlights the significant presence of malnutrition 
in this condition.

Subgroup analysis based on the sample source showed that CF 
prevalence in hospital settings was lower than that in community 

settings. However, the prevalence among hospitalized patients with 
CF (38%) exceeds the range of 19.3–27.8% observed in the general 
hospitalized population (58). Similarly, the prevalence in the 
community was significantly higher than the 41.2% prevalence 
reported in the general community in China (17), further 
underscoring the close association between CF and malnutrition. 
Although our results showed similar associations between CF and 
malnutrition in both the community and hospital settings, the marked 
differences in prevalence rates raise a critical question: what causes 
such a large disparity? These differences may arise from various 
factors, including variations in CF definitions, assessment methods, 
and characteristics of survey participants. Additionally, environmental 
factors such as health status and living conditions may influence the 
prevalence of malnutrition in community and hospital settings (59). 
In hospital settings, standardized malnutrition screening tools are 
routinely used to assess patients, thereby enhancing the early 
identification of malnutrition (60). In contrast, in community settings, 
the lack of timely patient assessments and limited use of standardized 
screening tools often results in malnutrition being overlooked, which 
in turn leads to a higher reported prevalence of malnutrition (61). 
Moreover, community healthcare institutions frequently face 
shortages of personnel, funding, and resources, making it challenging 
to conduct large-scale, systematic nutritional screening and 
monitoring; consequently, nutritional interventions are implemented 
less promptly and effectively (61). Conversely, hospitals benefit from 
centralized management and adequate resource allocation, enabling 
them to promptly adjust nutritional support—whether via enteral or 
parenteral nutrition—as patients’ conditions change, which further 
explains why significant differences in nutritional status may 
be observed between community and hospital contexts (62). Given 
these factors, understanding the nutritional status of patients with CF 
is paramount. Prioritizing the management of malnutrition among 
community-dwelling individuals with CF is essential to develop 
effective intervention strategies and improve their nutritional health.

TABLE 3 Subgroup analyses about association between CF and malnutrition.

Subgroups Studies (n) OR (95%CI) Heterogeneity Model

I2(%) P

Diagnosis of cognitive impairment

MMSE 12 3.02*** (2.27–4.02) 42.6 0.058 Random

MoCA 5 6.07* (1.51–24.31) 96.8 <0.001 Random

Diagnosis of frailty

FP 15 4.33*** (2.49–7.52) 92.4 <0.001 Random

FS 2 3.45*** (1.96–6.07) 0 0.639 Random

The different of definition and scales of malnutrition

MNA-SF ≤7 scores 7 5.15** (1.78–14.91) 94.4 <0.001 Random

MNA-SF 0–11 scores 6 3.00*** (2.06–4.37) 59.9 <0.001 Random

MNA 3 9.45*** (4.78–18.67) 0 0.581 Random

NRS2002 2 1.86*** (1.39–2.48) 0 0.375 Random

Simple source

Hospital 13 4.09*** (2.02–8.27) 93.7 <0.001 Random

Community 4 4*** (2.64–6.06) 50.6 0.108 Random

MMSE: Mini Mental State Examination; MoCA: the Montreal Cognitive Assessment; FP: Frailty Phenotyp; FS: FRAIL scale; MNA-SF: Mini Nutritional Assessment Short-Form; MNA: Mini 
Nutritional Assessment; NRS2002: the Nutrition Risk screening-2002; *: P < 0.05; **: P < 0.01; ***: P < 0.001.
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This study also discusses the relationship between malnutrition 
and CF. Considering that various malnutrition diagnostic tools were 
used in this study, the diagnostic criteria for malnutrition may vary 
across different tools. Malnutrition was differentiated using the 
MNA-SF scale, as defined by scores of 0–7 and 0–11 (excluding studies 
that only considered 0–7). Malnutrition prevalence was consistent 
across both MNA-SF groups, possibly due to the similar range of 
scores among patients with CF. This finding supports the effectiveness 
of the MNA-SF as a tool for assessing malnutrition in patients with 
CF. Other tools assessed malnutrition prevalence at rates lower than 
those found using the MNA-SF, possibly because of the smaller sample 
sizes in these studies, which could have influenced the outcomes. 
However, the MNA and NRS 2002 are also reliable tools for diagnosing 
malnutrition and have been validated in numerous studies (63, 64). 
The observed discrepancies may result from differences in 
environmental factors, underlying health conditions, and specificity 
and sensitivity of the screening tools used (65, 66).

We showed that the association between CF and malnutrition 
(OR = 3.00) was similar to that of other diseases, such as diabetes, 
cardiovascular diseases, and depression, and was attributable to 
several mechanisms (67, 68). First, malnutrition can directly cause 
physical frailty and cognitive impairment (69, 70). Second, an 
interplay exists between physical frailty and cognitive impairment, 
where the deterioration of one can worsen the symptoms of the other 
(71). CF is defined as the simultaneous presence of physical frailty, and 
cognitive impairment was defined as CF (8). Therefore, CF and 
malnutrition are more closely related than other diseases and are risk 
factors for each other, jointly affecting the health status of patients.

In our subgroup analysis, we observed significant differences in 
the association between malnutrition and CF diagnosed using the 
MMSE and MoCA, due to the higher heterogeneity associated with 
the MoCA, influenced by the study design, sample characteristics, and 
assessment criteria. Furthermore, the MoCA is more sensitive to mild 
cognitive impairment compared with the MMSE, indirectly enhancing 
the detection of associations with malnutrition (72).

In our subgroup analysis, we  observed significant differences 
among the three scales, attributable to the different CF diagnostic 
methods, different sources of the sample population, and different 
sensitivities and characteristics of each scale (66). For example, 
we noted a high level of heterogeneity in the results between the two 
MNA-SF groups, stemming from variations in CF diagnostic methods 
and the populations studied. Additionally, the MNA-SF results 
indicated a closer relationship between severe malnutrition and 
CF. Lower results might be influenced by the study of Yan et al. (42), 
which included both malnutrition and the risk of malnutrition. 
Compared with other scales, the NRS 2002, owing to its higher 
specificity and positive likelihood ratio, more accurately diagnose 
malnutrition, potentially reflecting a more accurate association 
between CF and malnutrition (66). Regardless of the scale, a 
significant association was observed between CF and malnutrition. 
Therefore, the diagnosis and treatment of malnutrition in patients 
with CF should be emphasized.

One of the strengths of our study approach was that 
we comprehensively searched for both Chinese and English studies, 
which mitigated the risk of selection bias. Sensitivity analysis and 
subgroup analysis were conducted on the research results to explore 
the possible causes of heterogeneity. Egger’s and Begg’s tests were 
performed to verify the accuracy of the results. Additionally, the 

trim-and-fill method was used to address potential bias, thereby 
bolstering the rigor of our findings.

Despite our promising results, our research had the following 
limitations. The high heterogeneity in our studies may be related to 
differences in population culture and characteristics due to the 
included study samples, research methods, and regional populations. 
Current studies using a cross-sectional method could not accurately 
prove the causal relationship between CF and malnutrition in the 
included studies. Furthermore, the lack of standardized diagnostic 
criteria for malnutrition and CF across the included studies may have 
resulted in slight discrepancies in the findings.

Future research should prioritize prospective studies to better 
determine the causal relationships between CF and malnutrition. 
Standardizing the assessment tools for CF and malnutrition is essential 
to facilitate a comprehensive comparison of the results across studies. 
For older adults with CF in China, researchers, clinicians, nurses, and 
policymakers should focus on malnutrition, particularly in 
community settings, implementing preventive and interventional 
measures to reduce malnutrition incidence associated with CF.

5 Conclusion

This study investigated the prevalence of CF and malnutrition 
among older adults in China and their association. The prevalence of 
CF was found to be 26%, with 45% of individuals with CF experiencing 
malnutrition. A significant correlation between CF and malnutrition 
was observed, with an adjusted OR adjusted of 3.00. The study also 
highlighted a higher prevalence of malnutrition among community-
dwelling individuals with CF compared with those in hospital settings. 
These findings underscore the importance of preventive and 
intervention strategies to address CF and malnutrition in the Chinese 
older population.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

ZZ: Conceptualization, Data curation, Methodology, Software, 
Writing  – original draft, Writing  – review & editing. HX: Data 
curation, Formal analysis, Project administration, Software, 
Supervision, Validation, Visualization, Writing  – original draft, 
Writing  – review & editing. CH: Data curation, Methodology, 
Writing  – original draft. JZ: Conceptualization, Data curation, 
Methodology, Project administration, Software, Writing – original 
draft. JT: Conceptualization, Data curation, Formal analysis, 
Methodology, Software, Writing – original draft. KL: Data curation, 
Funding acquisition, Methodology, Project administration, Resources, 
Software, Supervision, Validation, Writing – original draft. DG: Data 
curation, Formal analysis, Funding acquisition, Investigation, Project 
administration, Resources, Software, Supervision, Validation, 
Writing – original draft, Writing – review & editing.

https://doi.org/10.3389/fpubh.2025.1567372
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zhu et al. 10.3389/fpubh.2025.1567372

Frontiers in Public Health 13 frontiersin.org

Funding

The author(s) declare that no financial support was  
received for the research and/or publication of this  
article.

Acknowledgments

We thank the experts and the authors who assisted with 
this manuscript.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors and 
do not necessarily represent those of their affiliated organizations, or 
those of the publisher, the editors and the reviewers. Any product that may 
be evaluated in this article, or claim that may be made by its manufacturer, 
is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1567372/
full#supplementary-material

References
 1. Jiang Q, Feng Q. Editorial: aging and health in China. Front Public Health. (2022) 

10:998769. doi: 10.3389/fpubh.2022.998769

 2. National data of National Bureau of Statistics China. Population age structure and 
dependency ratio. [cited 2024 Aug 15]. Available online at: https://data.stats.gov.cn/
easyquery.htm?cn=C01&zb=A0301&sj=2023

 3. Dong Q, Bu X, Wang T, Liu M, Zhong F, Liu C. Profiles of physical frailty, social 
frailty, and cognitive impairment among older adults in rural areas of China: a latent 
profile analysis. Front Public Health. (2024) 12:1424791. doi: 10.3389/
fpubh.2024.1424791

 4. Amirfarzan H, Azocar R, Shapeton A. “The big three” of geriatrics: a review of 
perioperative cognitive impairment, frailty and malnutrition. Saudi J Anaesth. (2023) 
17:509–16. doi: 10.4103/sja.sja_532_23

 5. Okoro CA, Hollis ND, Cyrus AC, Griffin-Blake S. Prevalence of disabilities and 
health care access by disability status and type among adults — United States, 2016. 
MMWR Morb Mortal Wkly Rep. (2018) 67:882–7. doi: 10.15585/mmwr.mm6732a3

 6. Kiiti Borges M, De Castro O, Cezar N, Santos S, Siqueira1 A, Yassuda M, et al. 
The relationship between physical frailty and mild cognitive impairment in the 
elderly: a systematic review. J Frailty Aging. (2019) 8:192–7. doi: 10.14283/jfa. 
2019.29

 7. O’Connor D, Molloy AM, Laird E, Kenny RA, O’Halloran AM. Sustaining an ageing 
population: The role of micronutrients in frailty and cognitive impairment. Proc Nutr 
Soc. (2023) 82:315–28. doi: 10.1017/S0029665123002707

 8. Nishioka S, Wakabayashi H. Interaction between malnutrition and physical 
disability in older adults: is there a malnutrition-disability cycle? Nutr Rev. (2023) 
81:191–205. doi: 10.1093/nutrit/nuac047

 9. Ruan Q, Yu Z, Chen M, Bao Z, Li J, He W. Cognitive frailty, a novel target for the 
prevention of elderly dependency. Ageing Res Rev. (2015) 20:1–10. doi: 
10.1016/j.arr.2014.12.004

 10. Liu J, Xu S, Wang J, Yan Z, Wang Z, Liang Q, et al. Prevalence of cognitive frailty 
among older adults in China: a systematic review and meta-analysis. BMJ Open. (2023) 
13:e066630. doi: 10.1136/bmjopen-2022-066630

 11. Popkin BM, Corvalan C, Grummer-Strawn LM. Dynamics of the double burden 
of malnutrition and the changing nutrition reality. Lancet. (2020) 395:65–74. doi: 
10.1016/S0140-6736(19)32497-3

 12. Elia M. Defining, recognizing, and reporting malnutrition. Int J Low Extrem 
Wounds. (2017) 16:230–7. doi: 10.1177/1534734617733902

 13. Feng L, Chu Z, Quan X, Zhang Y, Yuan W, Yao Y, et al. Malnutrition is 
positively associated with cognitive decline in centenarians and oldest-old  
adults: a cross-sectional study. eClinicalMedicine. (2022) 47:101336. doi: 
10.1016/j.eclinm.2022.101336

 14. Verlaan S, Ligthart-Melis GC, Wijers SLJ, Cederholm T, Maier AB, De Van Der 
Schueren MAE. High prevalence of physical frailty among community-dwelling 
malnourished older adults–a systematic review and meta-analysis. J Am Med Dir Assoc. 
(2017) 18:374–82. doi: 10.1016/j.jamda.2016.12.074

 15. Hu W, Mao H, Guan S, Jin J, Xu D. Systematic review and meta-analysis of the 
association between malnutrition and risk of depression in the elderly. Alpha Psychiatry. 
(2024) 25:183–9. doi: 10.5152/alphapsychiatry.2024.231336

 16. Boaz M, Kaufman-Shriqui V. Systematic review and meta-analysis: malnutrition 
and in-hospital death in adults hospitalized with COVID-19. Nutrients. (2023) 15:1298. 
doi: 10.3390/nu15051298

 17. Song Y, Wang SS, Wang JW, Liu SH, Chen SM, Li XH, et al. Prevalence of 
malnutrition among elderly in the community of China: a meta-analysis. Zhonghua Liu 
Xing Bing Xue Za Zhi = Zhonghua Liuxingbingxue Zazhi. (2022) 43:915–21.

 18. Lin WQ, Xiao T, Fang YY, Sun MY, Yang YO, Chen JM, et al. The association of 
malnutrition and health-related factors among 474,467 older community-dwellers: a 
population-based data mining study in Guangzhou, China. Nutrients. (2024) 16:1338. 
doi: 10.3390/nu16091338

 19. Quartarolo J, Dolopo A, Richard B. Multidisciplinary effort to improve the 
diagnosis of malnutrition in hospitalized patients. Nutr Clin Pract. (2021) 36:1068–71. 
doi: 10.1002/ncp.10644

 20. Kocyigit SE, Ates Bulut E, Aydin AE, Dost FS, Kaya D, Isik AT. The relationship 
between cognitive frailty, physical frailty and malnutrition in turkish older adults. 
Nutrition. (2024) 126:112504. doi: 10.1016/j.nut.2024.112504

 21. Tang H, Zhu H, Sun Q, Qin H, Wang S. Transitions in the cognitive frailty states 
in community-living older adults: a 6-year prospective cohort study. Front Aging 
Neurosci. (2021) 13:774268. doi: 10.3389/fnagi.2021.774268

 22. Wysokiński A, Sobów T, Kłoszewska I, Kostka T. Mechanisms of the anorexia of 
aging—a review. Age. (2015) 37:81. doi: 10.1007/s11357-015-9821-x

 23. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. 
Statement: an updated guideline for reporting systematic reviews. BMJ. (2020) 2021:n71. 
doi: 10.1136/bmj.n71

 24. Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, et al. Frailty 
in older adults: evidence for a phenotype. J Gerontol Ser A Biol Med Sci. (2001) 
56:M146–57. doi: 10.1093/gerona/56.3.M146

 25. Morley JE, Malmstrom TK, Miller DK. A simple frailty questionnaire (FRAIL) 
predicts outcomes in middle aged african Americans. J Nutr Health Aging. (2012) 
16:601–8. doi: 10.1007/s12603-012-0084-2

 26. Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin I, 
et al. The Montreal cognitive assessment, MoCA: a brief screening tool for mild cognitive 
impairment. J Am Geriatr Soc. (2005) 53:695–9. doi: 10.1111/j.1532-5415.2005.53221.x

 27. Folstein MF, Folstein SE, McHugh PR. “mini-mental state”. A practical method for 
grading the cognitive state of patients for the clinician. J Psychiatr Res. (1975) 12:189–98.

 28. Pfeiffer E. A short portable mental status questionnaire for the assessment of 
organic brain deficit in elderly patients. J Am Geriatr Soc. (1975) 23:433–41.

 29. Sugishita M, Furukawa K. Clinical dementia rating (CDR). Nihon Rinsho. (2011) 
69:413–7.

 30. Guigoz Y. The mini nutritional assessment (MNA) review of the literature--what 
does it tell us? J Nutr Health Aging. (2006) 10:466–85.

https://doi.org/10.3389/fpubh.2025.1567372
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1567372/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1567372/full#supplementary-material
https://doi.org/10.3389/fpubh.2022.998769
https://data.stats.gov.cn/easyquery.htm?cn=C01&zb=A0301&sj=2023
https://data.stats.gov.cn/easyquery.htm?cn=C01&zb=A0301&sj=2023
https://doi.org/10.3389/fpubh.2024.1424791
https://doi.org/10.3389/fpubh.2024.1424791
https://doi.org/10.4103/sja.sja_532_23
https://doi.org/10.15585/mmwr.mm6732a3
https://doi.org/10.14283/jfa.2019.29
https://doi.org/10.14283/jfa.2019.29
https://doi.org/10.1017/S0029665123002707
https://doi.org/10.1093/nutrit/nuac047
https://doi.org/10.1016/j.arr.2014.12.004
https://doi.org/10.1136/bmjopen-2022-066630
https://doi.org/10.1016/S0140-6736(19)32497-3
https://doi.org/10.1177/1534734617733902
https://doi.org/10.1016/j.eclinm.2022.101336
https://doi.org/10.1016/j.jamda.2016.12.074
https://doi.org/10.5152/alphapsychiatry.2024.231336
https://doi.org/10.3390/nu15051298
https://doi.org/10.3390/nu16091338
https://doi.org/10.1002/ncp.10644
https://doi.org/10.1016/j.nut.2024.112504
https://doi.org/10.3389/fnagi.2021.774268
https://doi.org/10.1007/s11357-015-9821-x
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1093/gerona/56.3.M146
https://doi.org/10.1007/s12603-012-0084-2
https://doi.org/10.1111/j.1532-5415.2005.53221.x


Zhu et al. 10.3389/fpubh.2025.1567372

Frontiers in Public Health 14 frontiersin.org

 31. Kondrup J, Rasmussen HH, Hamberg O, Stanga ZAd Hoc ESPEN Working Group. 
Nutritional risk screening (NRS 2002): a new method based on an analysis of controlled 
clinical trials. Clin Nutr. (2003) 22:321–36. doi: 10.1016/s0261-5614(02)00214-5

 32. Rubenstein LZ, Harker JO, Salva A, Guigoz Y, Vellas B. Screening for 
undernutrition in geriatric practice: developing the short-form mini-nutritional 
assessment (MNA-SF). J Gerontol Ser A Biol Med Sci. (2001) 56:M366–72. doi: 
10.1093/gerona/56.6.M366

 33. Rostom A, Dubé C, Cranney A, Saloojee N, Sy R, Garritty, C. et al. Celiac disease. 
Evid Rep Technol Assess (Summ). 1–6.

 34. Xuedan Y, Shanping C, Lihua Z, Lingxiao W, Yongxue Y, Yan R. Risk factors of 
cognitive frailty in hospitalized older patients with comorbidities and its implication for 
patient outcomes. Chin Gen Pract. (2022) 25:3877–83.

 35. Yingyong C, Zhengmin Z, Qianqian Z, Yulin G. Status quo of reversible cognitive 
frailty among the elderly in a Community of Guangzhou and its Influencing Factors. 
Military Nurs. (2022) 39:13–6.

 36. Xiu-ying L, Xiang-ying Y, Qing-qing W, Li-ping K, Qun-ying Z. Analysis of related 
factors of cognitive decline in elderly patients with type 2 diabetes in Hangzhou 
community. Chin J Gen Pract. (2022) 20:274–7.

 37. Zhen Y, Huijun Z. A nomogram for predicting the risk of cognitive frailty in 
community-dwelling elderly people with chronic disease. J Nurs Sci. (2021) 36:86–9.

 38. Ge M, Zhang Y, Zhao W, Yue J, Hou L, Xia X, et al. Prevalence and its associated 
factors of physical frailty and cognitive impairment: findings from the West China health 
and aging trend study (WCHAT). J Nutr Health Aging. (2020) 24:525–33. doi: 
10.1007/s12603-020-1363-y

 39. Ruihua Z, Yue Q, Hong J, Jinjin Z, Li T. Status quo and influencing factors of 
cognitive frailty in aged preoperative patients with comorbidity. Modern clinical. 
Nursing. (2023) 22:31–7.

 40. Fang L, Suzhen L, Haiyan J. Analysis of influencing factors of cognitive decline in 
elderly patients with ischemic stroke. Zhejiang Clin Med J. (2023) 25:1012–4.

 41. Zhifan B, Jing W, Chunlan Z, Xiaoyan Z. Analysis of cognitive frailty and its 
influencing factors in hospitalized elderly patients with type 2 diabetes mellitus. Clin Res 
Pract. (2024) 9:25–9.

 42. Yan J, Xin-tao C, Dong-ni M, Zhu-jie W, Li M, Li-ting H, et al. Cognitive frailty 
and its influencing factors in hospitalized elderly patients with hypertension. Practical. 
Geriatrics. (2021) 35:727–30.

 43. Zhongjun W, Jinyi C, Minxiang L. Establishment of a nomogram predictive model 
based on serum leptin-to-adiponectin ratio for cognitive frailty in elderly patients with 
type 2 diabetes mellitus. Shandong Med J. (2023) 63:31–7.

 44. Ying R, Wei-hua Y, Li Z. Current status of reversible cognitive frailty of elderly 
people in medical-nursing combined care institutions and its influencing factors. J 
Nursing (China). (2023) 30:6–11.

 45. Yingyong C, Zhengmin Z, Qianqian Z, Jiayi L, Yulin G. Construction and 
validation of a prediction model for the risk of cognitive frailty among the elderly in a 
community. Chin J Nurs. (2022) 57:197–203.

 46. Xiaowei W, Yanlan X. Prediction of cognitive decline among elderly patients with 
type 2 diabetes mellitus. China Prev Med J. (2023) 35:1037–42.

 47. Yong-xiu L, Ting H, Li Y, Ping L. Cognitive frailty and influencing factors in 
seniors with type 2 diabetes mellitus. Chin J Prev Control Chronic Dis. (2021) 
29:426–31.

 48. Chengcheng C, Danzhi W, Baobao S, Danmin X, Jiahui T, Xuwei X. Construction 
of a risk prediction model for postoperative cognitive weakness in older adult patients 
subjected to orthopedic surgery. Chin J Prim Med Pharma. (2023) 30:287–91.

 49. Mengyao W, Mengwen L, Ludan X, Mengya H, Yan X, Binru H, et al. Construction 
and verification of cognitive frailty risk prediction model in elderly hospitalized 
hypertensive patients. Chin J Modern Nurs. (2023) 29:4953.

 50. Yan W, Yuan L. Influencing factors of cognitive frailty in hospitalized elderly 
hypertensive patients and construction of nomogram model. Pract J Cardiac Cereb 
Pneumal Vasc Dis. (2022) 30:54–9.

 51. Ming-jin J, Tian-tian F, Xue Y, MALi-yue RL. Logistic regression analysis of Risk 
factors for cognitive frailty in elderly patients with type 2 diabetes mellitus and their 
impact on executive function and occurrence risk ofFall fear*. Progress in modern. 
Biomedicine. (2022) 22:4076–80.

 52. Xiaolei F, Binru H, Xia Z, Machao L, Ping Z, Xiaohong F. Analysis of cognitive 
frailty and its influencing factors in elderly patients with acute coronary syndrome. Chin 
J Modern Nurs. (2021) 27:4492–8.

 53. Cai L, Hu X, Liu S, Wang L, Wang X, Tu H, et al. China is implementing the national 
nutrition plan of action. Front Nutr. (2022) 9:983484. doi: 10.3389/fnut.2022.983484

 54. Huang M, Wang J, Nicholas S, Maitland E, Guo Z. Development, status quo, and 
challenges to China’s health informatization during COVID-19: evaluation and 
recommendations. J Med Internet Res. (2021) 23:e27345. doi: 10.2196/27345

 55. State Administration for Market Regulation and Standardization Administration. 
Basic specification for at-home Care Services of the Elderly. (2023) [cited 2025 Mar 19]. 
Available online at: https://openstd.samr.gov.cn/bzgk/gb/newGbInfo?hcno=0CD2EC49
0D8E31DFC30A1F0DD82DA7A9&refer=outter

 56. Wang G, Hao Y, and Ma J. Family Income Level, Income Structure, and Dietary 
Imbalance of Elderly Households in Rural China. Foods. (2024) 13:190. doi: 10.3390/
foods13020190

 57. Wahyudi ER, Ronoatmodjo S, Setiati S, Null B, Soejono CH, Kuswardhani T, et al. The 
risk of rehospitalization within 30 days of discharge in older adults with malnutrition: a 
meta-analysis. Arch Gerontol Geriatr. (2024) 118:105306. doi: 10.1016/j.archger.2023.105306

 58. Ji T, Li Y, Liu P, Zhang Y, Song Y, Ma L. Validation of GLIM criteria on malnutrition 
in older Chinese inpatients. Front Nutr. (2022) 9:969666. doi: 10.3389/fnut.2022.969666

 59. Kiesswetter E, Colombo MG, Meisinger C, Peters A, Thorand B, Holle R, et al. 
Malnutrition and related risk factors in older adults from different health-care settings: 
an enable study. Public Health Nutr. (2020) 23:446–56. doi: 10.1017/S1368980019002271

 60. Chrástecká M, Blanař V, Pospíchal J. Risk of malnutrition assessment in 
hospitalised adults: a scoping review of existing instruments. J Clin Nurs. (2023) 
32:3397–411. doi: 10.1111/jocn.16470

 61. Rodríguez-Sánchez B, Sulo S, Carnicero JA, Rueda R, Rodríguez-Mañas L. 
Malnutrition prevalence and burden on healthcare resource use among spanish 
community-living older adults: results of a longitudinal analysis. Clinicoecon Outcomes 
Res. (2020) 12:355–67. doi: 10.2147/CEOR.S256671

 62. Roberts S, Marshall AP, Bromiley L, Hopper Z, Byrnes J, Ball L, et al. Patient-led, 
technology-assisted malnutrition risk screening in hospital: a feasibility study. Nutrients. 
(2024) 16:1139. doi: 10.3390/nu16081139

 63. Dent E, Hoogendijk EO, Visvanathan R, Wright ORL. Malnutrition screening and 
assessment in hospitalised older people: a review. J Nutr Health Aging. (2019) 23:431–41. 
doi: 10.1007/s12603-019-1176-z

 64. Cortés-Aguilar R, Malih N, Abbate M, Fresneda S, Yañez A, Bennasar-Veny M. 
Validity of nutrition screening tools for risk of malnutrition among hospitalized adult 
patients: a systematic review and meta-analysis. Clin Nutr. (2024) 43:1094–116. doi: 
10.1016/j.clnu.2024.03.008

 65. Norman K, Haß U, Pirlich M. Malnutrition in older adults—recent advances and 
remaining challenges. Nutrients. (2021) 13:2764. doi: 10.3390/nu13082764

 66. Cheung HHT, Joynt GM, Lee A. Diagnostic test accuracy of preoperative 
nutritional screening tools in adults for malnutrition: a systematic review and network 
meta-analysis. Int J Surg. (2024) 110:1090–8. doi: 10.1097/JS9.0000000000000845

 67. Hendriani N, Mulyana R. Analysis of Risk Factors for Cognitive Frailty: A Meta-
Analysis. Bioscientia Med J Biomed Transl Res. (2024). doi: 10.37275/bsm.v8i10.1086

 68. Zou C, Yu Q, Wang C, Ding M, Chen L. Association of depression with cognitive 
frailty: a systematic review and meta-analysis. J Affect Disord. (2023) 320:133–9. doi: 
10.1016/j.jad.2022.09.118

 69. Qin Y, Hao X, Lv M, Zhao X, Wu S, Li K. A global perspective on risk factors for 
frailty in community-dwelling older adults: a systematic review and meta-analysis. Arch 
Gerontol Geriatr. (2023) 105:104844. doi: 10.1016/j.archger.2022.104844

 70. Carey S, Deng J, Ferrie S. The impact of malnutrition on cognition in older adults: 
a systematic review. Clin Nutr ESPEN. (2024) 63:177–83. doi: 10.1016/j.clnesp.2024.06.014

 71. Yuan Y, Lapane KL, Tjia J, Baek J, Liu SH, Ulbricht CM. Physical frailty and 
cognitive impairment in older adults in United States nursing homes. Dement Geriatr 
Cogn Disord. (2021) 50:60–7. doi: 10.1159/000515140

 72. Wang X, Li F, Zhu H, Jiang Z, Niu G, Gao Q. A hierarchical bayesian latent class 
model for the diagnostic performance of mini-mental state examination and Montreal 
cognitive assessment in screening mild cognitive impairment due to alzheimer’s disease. 
J Prev Alzheimers Dis. (2022) 9:589–600. doi: 10.14283/jpad.2022.70

https://doi.org/10.3389/fpubh.2025.1567372
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/s0261-5614(02)00214-5
https://doi.org/10.1093/gerona/56.6.M366
https://doi.org/10.1007/s12603-020-1363-y
https://doi.org/10.3389/fnut.2022.983484
https://doi.org/10.2196/27345
https://openstd.samr.gov.cn/bzgk/gb/newGbInfo?hcno=0CD2EC490D8E31DFC30A1F0DD82DA7A9&refer=outter
https://openstd.samr.gov.cn/bzgk/gb/newGbInfo?hcno=0CD2EC490D8E31DFC30A1F0DD82DA7A9&refer=outter
https://doi.org/10.3390/foods13020190
https://doi.org/10.3390/foods13020190
https://doi.org/10.1016/j.archger.2023.105306
https://doi.org/10.3389/fnut.2022.969666
https://doi.org/10.1017/S1368980019002271
https://doi.org/10.1111/jocn.16470
https://doi.org/10.2147/CEOR.S256671
https://doi.org/10.3390/nu16081139
https://doi.org/10.1007/s12603-019-1176-z
https://doi.org/10.1016/j.clnu.2024.03.008
https://doi.org/10.3390/nu13082764
https://doi.org/10.1097/JS9.0000000000000845
https://doi.org/10.37275/bsm.v8i10.1086
https://doi.org/10.1016/j.jad.2022.09.118
https://doi.org/10.1016/j.archger.2022.104844
https://doi.org/10.1016/j.clnesp.2024.06.014
https://doi.org/10.1159/000515140
https://doi.org/10.14283/jpad.2022.70

	Association of malnutrition with cognitive frailty in China: a systematic review and meta-analysis
	1 Introduction
	2 Materials and methods
	2.1 Search strategy
	2.2 Study selection
	2.3 Study selection and data extraction
	2.4 Quality evaluation
	2.5 Statistical analysis

	3 Results
	3.1 Study selection
	3.2 Study characteristics
	3.3 Quality appraisal
	3.4 Meta-analysis
	3.4.1 CF prevalence in China
	3.4.2 Malnutrition prevalence in patients with CF in China
	3.4.3 Association between CF and malnutrition in China
	3.4.4 Subgroup analyses
	3.4.4.1 Malnutrition prevalence in patients with CF in China
	3.4.4.2 Association between CF and malnutrition

	4 Discussion
	5 Conclusion

	References

