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Abstract
Background Sarcopenia is associated with cognitive impairment in older adults. However, the underlying mechanisms are 
not fully understood.
Aim To explore the mediating role of nutritional status in the relationship between sarcopenia and cognitive impairment.
Methods Three thousand eight hundred and ten participants (mean age 61.94 ± 8.01 years) from the West China Health and 
Aging Trend (WCHAT) study were included. We defined sarcopenia using the Asian Working Group for Sarcopenia (AWGS) 
2019 criteria. Cognitive status and nutritional status were measured using the Short Portable Mental Status Questionnaire 
(SPMSQ) and the Mini Nutritional Assessment Short Form (MNA-SF). Relationships between sarcopenia, nutritional status, 
and cognitive function were explored using multiple linear regression. Two mediation models were generated to examine 
whether nutritional status mediates the association between sarcopenia and cognitive function using PROCESS macro ver-
sion 3.5.
Results The study involved 3147 (82.6%) non-sarcopenic, 387 (10.2%) sarcopenic, and 276 (7.2%) severely sarcopenic 
individuals. In mediation model 1, sarcopenia (β = 0.208, 95% CI 0.072 to 0.344, P = 0.0028) was significantly associated 
with cognitive impairment, and nutritional status mediated this association (indirect effect = 0.162, bootstrap 95% CI 0.116 to 
0.212). Mediation model 2 indicated that nutritional status exhibited a full mediating effect regarding the association between 
sarcopenia and cognitive impairment (indirect effect = 0.131, bootstrap 95% CI: 0.08 to 0.188; direct effect = 0.046, bootstrap 
95% CI − 0.115 to 0.21) and a partial mediating effect regarding the association between severe sarcopenia and cognitive 
impairment (indirect effect = 0.21, bootstrap 95% CI: 0.143 to 0.283; direct effect = 0.476, bootstrap 95% CI: 0.234–0.724).
Conclusions The relationship between sarcopenia and cognitive impairment was significantly mediated by nutritional status. 
Early nutritional interventions may prevent cognitive decline in sarcopenic older adults.
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Introduction

Sarcopenia is an age-related skeletal muscle disorder involv-
ing decreased muscle mass, muscle strength, and function, 
and it is associated with adverse clinical outcomes including 
falls, frailty, disability, and mortality [1, 2]. Aging, mal-
nutrition, sedentary lifestyle, mitochondrial dysfunction, 
inflammation, and oxidative stress are major risk factors for 
sarcopenia [3]. The prevalence of sarcopenia depends on 
the setting and the definition used. According to the Asian 
Working Group for Sarcopenia (AWGS) 2019 criteria, the 
prevalence of sarcopenia is approximately 14.9–32.2% in 
community-dwelling populations and 45.5–61.1% in clinic 
or hospital populations [4–7]. With aging populations, 
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sarcopenia is likely to become a much more widespread 
public health concern worldwide in the future. The develop-
ment of an International Classification of Diseases (ICD)-10 
code for sarcopenia (M62.84) was an important step forward 
in recognizing sarcopenia as an independent condition, and 
this could lead to further research and a rapid increase in 
the development of sarcopenia screening, diagnosis, staging, 
and intervention in clinical practice [8].

Cognitive impairment is also a global public health 
issue. The prevalence of mild cognitive impairment (MCI) 
in adults aged ≥ 65 years is 10–20% [9], and approximately 
50% will progress to dementia in 5 years [10]. Due to the 
increasing burden associated with dementia and the lack of 
effective treatments for cognitive impairment, identifying 
the most vulnerable populations and developing interven-
tions are urgent. Studies have indicated that sarcopenic 
patients are vulnerable to developing cognitive impairment, 
and sarcopenia is common among individuals with dementia 
[11, 12]. Likewise, malnutrition is a risk factor for cogni-
tive impairment, common among patients with dementia, 
and associated with sarcopenia [13, 14]. Therefore, under-
standing the complex interrelationships between sarcope-
nia, nutritional status, and cognitive impairment is critical 
because of the high prevalence of these conditions in aging 
populations.

In this study, we obtained baseline data from the West 
China Health and Aging Trend (WCHAT) study. We hypoth-
esized that nutritional status mediates the relationship 
between sarcopenia and cognitive impairment, and confirm-
ing this relationship may contribute to the widespread adop-
tion of nutrition-related interventions in sarcopenic older 
adults. Thus, we performed a mediation analysis to exam-
ine whether the independent variable “sarcopenia” affects 
the dependent variable “cognitive impairment” through 
the indirect effect of the mediating variable “malnutrition,” 
independent of relevant covariates. To identify the optimal 
intervention period, participants were further classified into 
non-sarcopenic, sarcopenic, and severely sarcopenic indi-
viduals (according to the AWGS 2019 criteria) in our media-
tion analysis.

Methods

Study design and participants

The WCHAT study was conducted in accordance with the 
Declaration of Helsinki and approved by the Ethics Com-
mittee of West China Hospital, Sichuan University (No. 
2017(445)). The study design has been described in detail 
elsewhere [15, 16]. Briefly, the WCHAT study is a mul-
ticenter prospective cohort study conducted in four prov-
inces in western China to assess the health and aging status 

of individuals from a variety of ethnic backgrounds. This 
study is a cross-sectional analysis of baseline data collected 
between July and December 2018. Questionnaire data were 
collected by trained interviewers via face-to-face interviews. 
Anthropometric and bioimpedance measurements were con-
ducted by trained technicians. Of the 7536 WCHAT partici-
pants, we excluded individuals who did not have sarcopenia 
assessment data (n = 3502), cognitive status data (n = 217), 
and nutritional status data (n = 7). Finally, 3810 participants 
were included in the analysis.

Sarcopenia assessment

For sarcopenia diagnosis, we applied the latest criteria 
published by the Asia Working Group for Sarcopenia, the 
AWGS 2019 criteria [17]. Muscle mass was measured by 
bioelectrical impedance analysis (Inbody 770; BioSpace, 
Seoul, Korea). Low muscle mass was defined as appendicu-
lar skeletal muscle mass index (ASMI, ASM/height2) < 7.0 
and < 5.7 kg/m2 for men and women, respectively. Muscle 
strength was assessed using a handgrip strength dynamom-
eter (EH101; Camry, Zhongshan, China). Participants per-
formed two independent tests with the dominant hand and 
the higher value was defined as the handgrip strength. Low 
handgrip strength was defined as < 28 and < 18 kg for men 
and women, respectively. Physical performance was meas-
ured using the Short Physical Performance Battery (SPPB) 
[18]. The SPPB involves a short walk (4 m), five repeated 
chair stands, and a set of balance tests involving side‐by‐
side, semi‐tandem, and tandem stands. The score for each 
item ranges from 0 to 4 (0 = unable to complete the test; 
4 = highest performance level), with a total score ranging 
from 0 to 12. Low physical performance was defined as 
SPPB score ≤ 9. The AWGS 2019 criteria define sarcope-
nia as low muscle mass plus low muscle strength or low 
physical performance, while severe sarcopenia is defined 
as low muscle mass, low muscle strength, and low physical 
performance.

Nutritional and cognitive status assessment

Nutritional status was measured using the Mini Nutritional 
Assessment Short Form (MNA-SF), with 12–14, 8–11, 
and < 8 points indicating normal nutritional status, risk of 
malnutrition, and malnutrition, respectively [19]. Cognitive 
status was assessed using the Chinese version of the Short 
Portable Mental Status Questionnaire (SPMSQ) [20]. The 
total number of errors was counted and the scores were then 
adjusted based on each individual’s reported educational 
level. Scores of 0–2, 3–4, 5–7, and 8–10 were then catego-
rized as normal cognitive function, mild cognitive function 
impairment, moderate cognitive function impairment, and 
severe cognitive function impairment, respectively.
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Covariates

Age, gender (male/female), ethnicity (Han/Tibetan/Qiang/
Yi/other minority ethnic group), marital status (single/
married), educational level (illiterate/elementary school/
middle school/high school and above), alcohol consump-
tion (yes/no), smoking (yes/no), sleep quality, and number 
of chronic diseases (0 or 1/ ≥ 2) were collected at base-
line. Height and weight were used to calculate body mass 
index. Sleep quality was evaluated using Pittsburgh sleep 
quality index (PSQI), a self-reported questionnaire exam-
ining seven sleep-related dimensions over the preceding 
month with total summed score ranging from 0 to 21 [21]. 
Scores > 5 indicated significant sleep disturbance. A self-
reported questionnaire was used to collect data on chronic 
diseases, including diabetes mellitus, hypertension, coro-
nary heart disease, chronic obstructive pulmonary disease, 
gastrointestinal disease, hepatic disease, kidney disease, 
stroke, Alzheimer’s disease, arthritis, tumor, mental dis-
order, and other diseases. Multimorbidity was defined as 
having two or more chronic diseases.

Statistical analyses

The continuous variables are presented as mean ± SD, 
and the categorical variables are presented as frequency 
(percentage). Differences between groups were tested by 
one-way analysis of variance (ANOVA) followed by post 
hoc Bonferroni tests for continuous variables, and Pear-
son’s chi-square test for categorical variables. Multiple 
linear regression analyses were carried out with SPMSQ 
scores (cognitive status) and MNA-SF scores (nutritional 
status) as dependent variables, adjusted for age, gender, 
body mass index, educational level, and sleep quality, due 
to the known associations between these covariates and 
nutrition/cognition.

Statistical mediation models, adjusted for the afore-
mentioned covariates, were generated to examine whether 
nutritional status mediates the association between sarco-
penia and cognitive function using the PROCESS macro 
version 3.5. Two mediation models were used (model 1: 
sarcopenia vs non-sarcopenia; model 2: sarcopenia vs 
non-sarcopenia, and severe sarcopenia vs non-sarcopenia). 
Statistical mediation analysis was conducted using non-
parametric bootstrapping with 5000 replications to calcu-
late bias-corrected bootstrapped 95% confidence intervals 
(CIs). An indirect effect was considered significant if the 
95% CI did not include zero.

All analyses were performed using SPSS software (ver-
sion 26.0; IBM Corp., Armonk, NY, USA), and P < 0.05 
was considered to be statistically significant.

Results

Baseline characteristics

We enrolled 3810 participants (1385 men and 2425 women) 
aged ≥ 50 years. The mean age was 61.94 ± 8.01 years. 
Table 1 shows the descriptive characteristics of the par-
ticipants according to sarcopenia severity. There were 387 
(10.2%) and 276 (7.2%) participants with sarcopenia and 
severe sarcopenia, respectively, according to the AWGS 
2019 criteria, with a higher prevalence of sarcopenia in 
men than in women. Individuals with sarcopenia/severe 
sarcopenia were older than the non-sarcopenic individuals 
(P < 0.001). Non-sarcopenic individuals had higher body 
mass index and muscle mass compared to individuals with 
sarcopenia/severe sarcopenia (P < 0.001). Muscle strength 
(handgrip strength) decreased with increasing sarcopenia 
severity (P < 0.001), while physical performance (based on 
SPPB) was significantly different only between severe sar-
copenia and the other two groups (P < 0.001).

The prevalence of sarcopenia differed significantly among 
educational levels and among ethnic groups (P < 0.001). Par-
ticipants who were single (unmarried/widowed/divorced) 
had a higher prevalence of sarcopenia (P < 0.001). Of all 
the participants, 386 (10.1%) had MCI, 108 (2.8%) had 
moderate/severe cognitive impairment, and 712 (18.7%) 
had malnutrition or risk of malnutrition. The prevalence 
of sarcopenia among participants with different cognitive 
function or nutritional status varied significantly (P < 0.001). 
Compared to the non-sarcopenic group, individuals with sar-
copenia/severe sarcopenia had poor sleep quality and higher 
rates of smoking, multimorbidity, cognitive impairment, and 
malnutrition. The rate of alcohol consumption was 25.9% 
(P = 0.978), with no significant differences between sarco-
penia stages.

Associations between sarcopenia, nutritional status, 
and cognitive function

Table 2 shows the results of multiple linear regression 
analysis in two mediation models adjusted for age, gen-
der, body mass index, educational level, and sleep quality. 
In mediation model 1, there were significant associations 
between sarcopenia and nutritional status (β = − 0.513, 95% 
CI − 0.636 to − 0.389, P < 0.001), nutritional status and 
cognitive status (β = − 0.317, 95% CI − 0.352 to − 0.281, 
P < 0.001), and sarcopenia and cognitive status (β = 0.208, 
95% CI 0.072 to 0.344, P = 0.003). Multicategorical media-
tion model 2 involved categorizing participants into sar-
copenic and severe sarcopenic individuals (according to 
the AWGS 2019 criteria). In model 2, both sarcopenia 
(β = − 0.417, 95% CI − 0.563 to − 0.272, P < 0.001) and 
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Table 1  Baseline characteristics 
of study participants

SD standard deviation, BMI body mass index; ASMI appendicular skeletal muscle mass index, SPPB short 
physical performance battery, PQSI Pittsburgh sleep quality index
* P < 0.05 vs. normal
a P < 0.05 vs. sarcopenia

Characteristics Overall Normal Sarcopenia Severe sarcopenia P value
N = 3810 N = 3147 N = 387 N = 276

Age, year, mean (SD) 61.94(8.01) 60.84(7.45) 64.63(7.77) * 70.70(8.25)*a  < 0.001
BMI, mean (SD) 25.30(3.71) 26.01(3.51) 22.08(2.49) * 21.74(2.80)*  < 0.001
Anthropometric measures
 ASMI, mean (SD) 6.65(0.93) 6.83(0.86) 5.82(0.67) * 5.69(0.74)*  < 0.001
 Grip strength, mean (SD) 22.40(8.63) 23.30(8.72) 19.86(7.03) * 15.76(5.35)*a  < 0.001
 SPPB, mean (SD) 10.15(1.75) 10.36(1.63) 10.16(1.64) 7.72(1.30)*a  < 0.001

Gender, N (%)  < 0.001
 Male 1385(36.4) 1093(34.7) 172(44.4) 120(43.5)
 Female 2425(63.6) 2054(65.3) 215(55.6) 156(56.5)

Ethnics  < 0.001
 Han, N (%) 1667(43.8) 1311(41.7) 206(53.2) 150(54.3)
 Tibetan, N (%) 963(25.3) 810(25.8) 92(23.8) 61(22.1)
 Qiang, N (%) 955(25.1) 863(27.4) 60(15.5) 32(11.6)
 Yi, N (%) 165(4.3) 112(3.6) 22(5.7) 31(11.2)
 Others, N (%) 58(1.5) 49(1.6) 7(1.8) 2(0.7)

Education, N (%)  < 0.001
Illiterate 1099(28.8) 857(27.2) 116(30.0) 126(45.7)
Elementary school 1308(34.3) 1066(33.9) 140(36.2) 102(37.0)
Middle school 854(22.4) 740(23.5) 80(20.7) 34(12.3)
High school and above 549(14.4) 484(15.4) 51(13.2) 14(5.1)
Marital status, N (%)  < 0.001
 Married 3229(84.8) 2710(86.1) 325(84.0) 194(70.3)
 Single 581(15.2) 437(13.9) 62(16.0) 82(29.7)

Cognitive function, N (%)  < 0.001
 Complete cognitive function 3316(87.0) 2788(88.6) 330(85.3) 198(71.7)
 Mild impairment 386(10.1) 297(9.4) 45(11.6) 44(15.9)
 Moderate-severe impairment 108(2.8) 62(2.0) 12(3.1) 34(12.3)

Nutritional status, N (%)  < 0.001
 Malnutrition/nutritional risk 712(18.7) 442(14.0) 141(36.4) 129(46.7)
 Normal 3098(81.3) 2705(86.0) 246(63.6) 147(53.3)

Life-styles
 Sleep quality, N (%)  < 0.001
  PQSI > 5 1749(47.5) 1419(46.6) 171(45.7) 159(60.5)
  PQSI ≤ 5 1933(52.5) 1626(53.4) 203(54.3) 104(39.5)

 Smoking history, N (%)  < 0.001
  Yes 666(17.5) 504(16.1) 95(24.5) 67(24.4)
  No 3129(82.5) 2629(83.9) 292(75.5) 208(75.6)

 Drinking alcohol, N (%) 0.978
  Yes 988(25.9) 814(25.9) 102(26.4) 72(26.1)
  No 2821(74.1) 2332(74.1) 285(73.6) 204(73.9)

Number of chronic diseases, N (%) 0.005
 0 or 1 3036(79.7) 2529(80.4) 308(79.6) 199(72.1)

  ≥ 2 774(20.3) 618(19.6) 79(20.4) 77(27.9)
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severe sarcopenia (β = − 0.668, 95% CI − 0.844 to − 0.492, 
P < 0.001) were significantly associated with nutritional sta-
tus. The association between nutritional status and cognitive 
status (β = − 0.314, 95% CI − 0.349 to − 0.279, P < 0.001) 
remained significant. However, only severe sarcopenia was 
directly associated with cognitive status (β = 0.476, 95% CI: 
0.282 to 0.669, P < 0.001), not sarcopenia (β = 0.046, 95% 
CI: − 0.114 to 0.205, P = 0.575) (Fig. 1).

Mediating effect of nutritional status 
on the relationship between sarcopenia 
and cognitive function

The mediating effect estimates in the two mediation models 
are shown in Table 3. In model 1, our mediation hypoth-
esis was confirmed, because there was a significant indirect 
effect (mediating effect) regarding nutritional status partly 
mediating the association between sarcopenia and cogni-
tive impairment (indirect effect = 0.162, bootstrap 95% CI 
0.116–0.212). The proportion of the total effect mediated 
by nutritional status was 43.78%. In model 2, regarding 
the association between severe sarcopenia and cognitive 

impairment, the bias-corrected and accelerated bootstrap 
95% CI of the indirect effect (0.143–0.283) and direct effect 
(0.234–0.724) excluded zero, which indicated a partial medi-
ating effect of nutritional status. The proportion of the total 
effect mediated by nutritional status was 30.58%. Regard-
ing the mediating effect of nutritional status between sar-
copenia and cognitive impairment, the bootstrap 95% CI 
of the indirect effect (0.08 to 0.188) excluded zero, while 
that of the direct effect (− 0.115 to 0.21) encompassed zero. 
This indicates a full mediating effect of nutritional status 
regarding the association between sarcopenia and cognitive 
impairment. The proportion of the total effect mediated by 
nutritional status was 74.01%.

Discussion

The present study used mediation models to explore the 
mediation role of nutritional status between two important 
clinical conditions: sarcopenia and cognitive impairment. 
Our findings indicated that malnutrition is a significant con-
tributor to cognitive impairment in sarcopenic older adults. 

Table 2  Multiple linear 
regression analysis in mediation 
models

SE standard error, CI confidence interval
a adjusted for age, gender, body mass index, educational level, and sleep quality

Dependent variable Independent variable β SE 95%CI P R2

LLCI ULCI

Model  1a Nutritional status Sarcopenia − 0.513 0.063 − 0.636 − 0.389  < 0 .001 0.23
Cognitive function Nutritional status − 0.317 0.018 − 0.352 − 0.281  < 0 .001 0.31

Sarcopenia − 0.208 0.070 0.072 0.344 0.003
Model  2a Nutritional status Sarcopenia − 0.417 0.074 − 0.563 − 0.272  < 0 .001 0.23

Severe sarcopenia − 0.668 0.090 − 0.844 − 0.492  < 0 .001
Cognitive function Nutritional status − 0.314 0.018 − 0.349 − 0.279  < 0 .001 0.31

Sarcopenia 0.046 0.081 − 0.114 0.205 0.575
Severe sarcopenia 0.476 0.099 0.282 0.669  < 0 .001

Fig. 1  Multicategorical mediation model of SPMSQ score (cognitive 
status). Paths a1 and a2 represent the effect of sarcopenia and severe 
sarcopenia on malnutrition; path b represents the effect of malnutri-

tion on cognitive impairment; paths c1 and c2 represent the relative 
direct effect of sarcopenia and severe sarcopenia on cognitive impair-
ment. Unstandardized regression coefficients are reported. *P < 0.05
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To the best of our knowledge, there are no other studies 
that highlight malnutrition as a mediator of the relation-
ship between sarcopenia and cognitive impairment in older 
adults. Our results indicated that improving nutritional status 
may ameliorate the negative impact of sarcopenia on cogni-
tive impairment.

Although no studies have examined nutrition as a medi-
ator between sarcopenia and cognitive impairment, stud-
ies have highlighted the relationships between sarcopenia 
and cognitive impairment, sarcopenia and nutrition, and 
nutrition and cognitive impairment. A recent systematic 
review of 15 studies (n = 10,410) found that sarcopenia 
in older adults increases the risk of cognitive impairment 
independent of participant characteristics or sarcopenia/
cognitive impairment diagnostic criteria [11]. This meta-
analysis indicated that sarcopenia was associated with an 
approximately twofold increased risk of MCI and dementia 
[11]. Similarly, sarcopenia is common among dementia 
patients [12]. The shared pathophysiological mechanisms 
and pathways between sarcopenia and cognitive impair-
ment involve oxidative stress, chronic inflammation, hor-
monal changes, insulin resistance, and the gut microbiota 
[11, 22, 23]. Thus, the relationship between sarcopenia and 
cognitive impairment is complex and mediated by vari-
ous internal and external factors, among which nutrition 
may be a major contributor. A prospective cohort study 
reported that malnutrition led to an approximately four-
fold increased risk of sarcopenia/severe sarcopenia dur-
ing a 4-year follow-up [14]. Additionally, a study showed 
that compared to non-sarcopenia individuals, sarcopenic 
individuals were more likely to have poorer nutritional 
status and a higher risk of malnutrition [24]. In addition, 
accumulating evidence suggest that nutrition is important 
for optimizing cognition and reducing the risk of dementia 
[25, 26]. Overall, our results are consistent with previous 

research on the relationship between sarcopenia and cog-
nitive impairment. Thus, the mediating role of nutritional 
status is robust. Studies are needed to further explore the 
common underlying determinants of sarcopenia and cogni-
tive impairment.

Sarcopenia and cognitive deterioration are two com-
mon geriatric syndromes with few effective treatments. 
Therefore, modifiable risk factors, such as nutritional sta-
tus, provide an opportunity for intervention. In mediation 
model 1, the relationship between sarcopenia and cognitive 
impairment consisted of a relative direct effect and a rela-
tive indirect effect. The relative indirect effect (mediating 
effect) of nutrition accounted for 43.78% of the total effect. 
When we categorized sarcopenia into sarcopenia and severe 
sarcopenia in mediation model 2, both the direct effect 
(69.42%) and indirect effect (30.58%) of nutritional status 
remained significant between severe sarcopenia and cogni-
tive impairment, while only the indirect effect (74.01%) of 
nutritional status remained significant between sarcopenia 
and cognitive impairment, which is known as a full medi-
ating effect. This indicates that nutritional status mediates 
the association between sarcopenia and cognitive function, 
especially regarding non-severe sarcopenia (i.e., low muscle 
mass + low muscle strength/low physical performance). As 
shown in Table 3, the relative total effects of sarcopenia on 
cognitive impairment increased with sarcopenia severity, 
while the proportion of relative indirect effects (mediated 
by nutritional status) decreased with sarcopenia severity. 
This may be attributable to a higher comorbidity burden 
among severely sarcopenic older adults. In these cases, 
mediators other than nutrition may also influence the asso-
ciation between severe sarcopenia and cognitive impairment, 
which makes the interrelationships complicated. Thus, early 
nutritional intervention may have a better effect regarding 
preventing cognitive impairment in sarcopenic older adults.

Table 3  Mediation models: 
relative total, direct, and indirect 
effects

Boot SE bootstrap standard error, Boot CI bootstrap confidence interval
a Adjusted for age, gender, BMI, educational level and sleep quality

Coefficient Boot SE 95%CI Relative Proportion

Boot LLCI Boot ULCI

Model  1a  Total effects 0.370 0.080 0.213 0.529
 Direct effects 0.208 0.075 0.063 0.357 56.22%
 Indirect effects 0.162 0.025 0.116 0.212 43.78%

Model  2a Sarcopenia
 Total effects 0.177 0.085 0.013 0.349
 Direct effects 0.046 0.082 − 0.115 0.210 25.99%
 Indirect effects 0.131 0.027 0.080 0.188 74.01%

Severe sarcopenia
 Total effects 0.685 0.137 0.419 0.955
 Direct effects 0.476 0.126 0.234 0.724 69.42%
 Indirect effects 0.210 0.036 0.143 0.283 30.58%
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Multiple findings indicate that healthy lifestyle habits pro-
tect against cognitive deterioration [27]. Dietary patterns, 
including nutritional interventions, have received enormous 
interest from researchers. Studies have indicated that various 
dietary patterns, including the Mediterranean diet (MedDi), 
Dietary Approaches to Stop Hypertension (DASH), Medi-
terranean-DASH diet Intervention for Neurological Delay 
(MIND), ketogenic diet, and caloric restriction may prevent 
or delay cognitive deterioration [28]. Several studies have 
shown that the higher the adherence to MedDi, the lower 
the risk of cognitive impairment and dementia [29, 30]. 
Although the mechanisms underlying the proposed benefits 
of MedDi regarding preventing cognitive deterioration are 
not fully understood, several pathways may explain this neu-
roprotective effect, including reduction in oxidative stress 
and inflammation, interference with amyloid aggregation, 
improvement of cardiovascular health, modification of the 
gut microbiota, and stimulation of epigenetic modification 
[28, 31, 32]. Notably, several studies have suggested that 
MedDi protects against sarcopenia [33, 34], though there 
is no consensus [35]. In a word, MedDi may be a benefi-
cial choice for sarcopenic older adults to prevent or delay 
cognitive deterioration. In contrast to the above dietary pat-
terns, the role of special nutritional supplements (vitamins 
B6, B12, C, and E; folic acid; and n-3 polyunsaturated fatty 
acids) in the prevention/improvement of cognitive decline 
is unclear [36, 37]. Additional research is needed to explore 
whether nutritional supplements can slow age-associated 
decreases in cognitive function and which nutritional sup-
plements are suitable for sarcopenic older adults.

There are several limitations in this study. First, we could 
only establish associations rather than causality because 
of the cross-sectional design of this study. Previous stud-
ies indicated that the association between sarcopenia and 
cognitive impairment is complex and bidirectional [11, 23]. 
Only longitudinal studies that evaluate the actual temporal 
relationship between these factors can determine a causal 
link. Second, although we adjusted for several important 
confounders in our mediation models, residual confound-
ing factors such as chronic diseases cannot be ruled out. 
Comorbid chronic diseases are common among older adults. 
Due to the large sample size and distribution of survey par-
ticipants over a large area, a self-reported questionnaire was 
used to assess chronic diseases. Further studies are needed 
to collect accurate healthcare information based on medi-
cal records to evaluate the roles of chronic diseases in the 
development of malnutrition, sarcopenia, and/or cognitive 
impairment. Third, centralized investigation rather than a 
household survey may result in an underestimation of mal-
nutrition. Fourth, we used the MNA-SF to assess nutritional 
status rather than a comprehensive nutritional assessment 
due to our large sample size. However, despite these limi-
tations, the novelty of the study and the large sample of 

community-dwelling older adults with a variety of ethnic 
backgrounds are strengths of this study.

Conclusions

In conclusion, our study demonstrated that the relationship 
between sarcopenia and cognitive impairment is mediated by 
nutritional status. Accordingly, improving the nutritional sta-
tus of sarcopenic older adults could counteract the decreased 
cognitive function associated with sarcopenia. Early nutri-
tional intervention is recommended for improved prevention.
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