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Abstract 

Background  The components of metabolic syndrome (MetS) have previously been demonstrated to be contribu‑
tors to cognitive decline in older adults as individual factors, but not collectively as a syndrome. This study investi‑
gated whether adults ≥ 50 years old who meet the criteria for MetS were more likely to develop impaired cognition 
than those without MetS.

Methods  Adults aged 50 years or older without significant cognitive impairment who received outpatient care at Tai‑
pei Veterans General Hospital were recruited. Waist circumference, blood tests for Mets components, and high-sen‑
sitivity C-reactive protein (hsCRP) were measured. Demographics, health condition, cognitive function (by Montreal 
Cognitive Assessment Taiwanese version, MoCA-T, and AD-8), depression symptoms (by Geriatric Depression Scale-15) 
and functional status (by Barthel’s Index, and Lawton & Brody instrumental activities of daily living, IADL) were evalu‑
ated. Associations between MetS and cognitive function were analyzed by multivariate logistic regression.

Results  Data of 567 participants were analyzed. The prevalence of MetS of the study population was 34.2%. MetS 
status was not significantly correlated to cognitive decline as indicated by Montreal Cognitive Assessment Taiwan 
version (p = 0.13) and AD-8 (p = 0.42). Mild abdominal obesity decreased the risk of developing impaired cognition 
in women (adjusted OR = 0.62, 95% CI = 0.42, 0.93, p = 0.02) but not in men (adjusted OR = 0.84, 95% CI = 0.46, 1.53, 
p = 0.58).

Conclusions  MetS is not a significant contributory factor to cognitive decline in community-dwelling middle-
aged and older adults. An optimal waist circumference in community-dwelling older women is protective 
against the development of mild dementia.
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Introduction
Metabolic syndrome (MetS) is a constellation of meta-
bolic disorders, including abdominal obesity, hyper-
tension, hyperglycemia, hypertriglyceridemia, and low 
high-density lipoprotein cholesterol (HDL-C), which are 
associated with neurocognitive diseases such as stroke 
and neurodegeneration [1]. MetS and its components 
have been correlated to cognitive impairment in older 
adults [2, 3], as neuroendocrine crosstalk plays a major 
contributory role in the homeostasis of metabolism and 
neurological function. Neural regulation of metabolism 
has been well-established [4–6]. Both animal and human 
studies [7–9] have indicated that aberrant metabolic 
regulation causes downstream disruption of neurologi-
cal structures and function, including cerebrovascular 
endothelial dysfunction in hypertension [10–12] and glu-
cose-mediated neuropathy [13].

According to a systematic review, the global prevalence 
of cognitive impairment ranged from 5.1% to 41% among 
adults older than 50  years [14]. Cognitive impairment 
can lead to difficulties in performing daily tasks, follow-
ing instructions, and producing appropriate communi-
cation [15]. Cognitive impairment is also detrimental to 
the ability of instrumental activities of daily living (IADL) 
and contributes to lower quality of life [16, 17]. Further-
more, impairment of cognitive and functional abilities in 
older adults poses an increased risk of falls [18]. Injuries 
from falls in older adults tend to be moderate to severe 
and are a major cause of mortality and loss of independ-
ence [19]. Consequently, cognitive impairment causes 
a substantial health burden and precipitate financial 
and emotional distress for caregivers and family mem-
bers [20]. Therefore, identifying factors associated with 
dementia is crucial for providing insight into appropriate 
health management and long-term care resources for the 
global aging society.

Interestingly, several studies have presented evidence 
suggesting that the relationship between MetS and 
cognitive deficits may vary depending on age and sex. 
Although MetS has been linked to the development of 
cognitive impairment in middle-aged adults [21], this 
association is less evident in the older old (adults aged 
75 years or greater) [22–24]. Additionally, MetS may be 
more likely to cause cognitive deficits in women than in 
men [25]. However, a limitation of many studies on the 
cognitive functions of patients with MetS is the assess-
ment of cognitive ability solely with the Mini–Mental 
State Examination (MMSE), which may not be sensitive 
enough to detect mild cognitive impairment [26]. Con-
sidering the scarcity of data based on more sensitive 
assessments of cognitive function and the mixed results 
regarding age and sex as co-factors of MetS impact 
on cognition, further investigation of the differences 

in MetS effects on cognition in different age ranges 
between men and women is needed.

This research is a community-based cross-sectional 
study aimed at investigating the association between 
MetS and cognitive function in middle-aged and older 
adults. Considering the rising prevalence of MetS [27] 
and the global aging tendency, understanding this topic 
is important in facilitating long-term care planning in 
geriatric medicine. In this study, we use the Montreal 
Cognitive Assessment Taiwanese version (MoCA-T) 
and the Eight-item Informant Interview to Differenti-
ate Aging and Dementia (AD-8) to evaluate cognitive 
function, as both are sensitive tools to identify mild 
cognitive impairment and dementia [28]. By present-
ing evidence on this pivotal issue, we aim to illuminate 
the healthcare challenges faced by an aging society 
and foster further discussion on preventive medicine 
directions.

Methods
Study design and participants
This cross-sectional study was the first wave of the cohort 
study of “The Taipei Veterans General Hospital Preci-
sion Medicine Study on Metabolic Syndrome Risk Fac-
tors” based on community-dwelling men and women 
who are at least 50 years old and receive outpatient care 
in the Taipei Veterans General Hospital (TPVGH). The 
protocol for this study was approved by the Institutional 
Review Board (IRB) of TPVGH (protocol No.: 2020–06-
001A), and the research implementation adheres com-
pletely to the guidelines set forth by the Committee on 
Human Experimentation and the principles outlined in 
the Declaration of Helsinki.

Community residents visiting outpatient clinics were 
invited to participate in the study. After a full explanation 
of the study, subjects who could understand and agreed 
to participate signed a written informed consent. The 
recruitment period for the study was from 1 June 2020 
to 31 May 2023. The exclusion criteria were as follows: 1) 
individuals with significant cognitive impairment (unable 
to understand the study and could not independently 
sign the participation consent form after an interview 
with and explanation of the study and informed con-
sent by well-trained research personnel. The research 
personnel would also discuss the evaluation of cogni-
tive function with the principal investigator to decide if 
the subject was eligible for recruitment. The subject was 
excluded if he/she had already been diagnosed with mod-
erate to severe dementia.), and 2) residents of long-term 
care facilities or nursing homes. Figure  1 illustrates the 
participant selection process and subsequent data collec-
tion for this study.
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Measurements and questionnaires
Participants received a comprehensive health exam, 
including height (cm), weight (kg), body mass index (kg/
m2), waist circumference (cm), physical examination, and 
blood tests. Demographic information was collected for 
each participant, including sex, age, education level, mar-
ital status, status of cigarette smoking, alcohol consump-
tion, income, and medical history of hypertension, type 
2 DM, hypertriglyceridemia, low HDL-C, stroke, lung 
diseases, depression, degenerative joints diseases (DJD), 
malignancy, pain, and medication history. Smoking 

status for current smokers was further described as < 20 
pack-years or ≥ 20 pack -years according to the 2025 
Lung Cancer Screening guidelines recommended by the 
National Comprehensive Cancer Network (NCCN) for 
adults ≥ age 50 [29]. Heavy drinking was described as 15 
or more drinks per week for men or 8 or more drinks per 
week for women, according to the National Institute on 
Alcohol Abuse and Alcoholism (NIAAA) [30].

Depression was evaluated with the Geriatric Depres-
sion Scale 15 (GDS-15) [31]. The participants’ activity 
of daily living (ADL) status was assessed with Barthel’s 

Fig. 1  Study participant selection and data collection
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Index [32], and instrumental activity of daily living 
(IADL) was measured with the Lawton & Brody Instru-
mental Activity of Daily Living [33]. Blood tests included 
liver function, renal function, fasting blood glucose level, 
total cholesterol, high-density and low-density lipopro-
tein cholesterol levels, triglyceride level, uric acid level, 
complete blood count, and high-sensitivity C-reactive 
protein (hsCRP).

Definition of metabolic syndrome
Participants were screened for MetS  according to the 
diagnostic  criteria proposed by the National Choles-
terol Education Program (NCEP) Adult Treatment Panel 
(ATP) III [34, 35] and the World Health Organization 
(WHO) obesity criteria for Asian populations [36]. The 
criteria were as follows: waist circumference ≥ 90  cm 
in men and ≥ 80  cm in women; systolic blood pres-
sure ≥ 130 mmHg or diastolic blood pressure ≥ 85 mmHg, 
or the patient is already under treatment for hyperten-
sion; fasting blood glucose levels ≥ 100  mg/dL, or the 
patient is already under treatment for elevated glucose; 
elevated triglyceride levels ≥ 150  mg/dL, or the patient 
is already under treatment for hypertriglyceridemia; 
HDL-C levels < 40  mg/dL in men or < 50  mg/dL in 
women. Participants who met three or more of the above 
criteria were categorized as having MetS.

Evaluation of cognitive function
Cognitive function was evaluated with the Eight-item 
Informant Interview to Differentiate Aging and Demen-
tia (AD-8) [37, 38] and Montreal Cognitive Assessment 
(MoCA) Taiwanese Version (MoCA-T) [39, 40]. AD-8 
is a widely used instrument to screen for early demen-
tia. The AD-8 test assesses cognitive abilities including 
memory, orientation, judgment, and function. Scores 
of 2 or higher on the AD-8, indicating cognitive impair-
ment [37], have been previously validated for the Tai-
wanese population [41]. The MoCA evaluates short-term 
memory recall, visuospatial function, executive func-
tion, sustained attention, language, and orientation. It is 
highly sensitive and specific for differentiating between 
normal cognitive aging, mild cognitive impairment, and 
Alzheimer’s disease [40]. According to a validation study 
of the MoCA-T on the Taiwanese population, a cut-off 
value of 23/24 was found to be optimal for differentiating 
mild cognitive impairment [39]. In this study, MoCA-T 
was utilized rather than MMSE, as a previous study dem-
onstrated MoCA to be more sensitive and specific for 
screening cognitive impairment in older adults [26].

Statistical analysis
Descriptive data were presented as mean ± standard 
deviation (SD). Categorical variables were presented 

as number (%) of subjects and were analyzed using 
Chi-square tests. Comparisons between abnormal and 
normal populations in each category of MetS  criteria 
and AD-8 and MoCA-T  results were analyzed with the 
Chi-square test. Cognitive function was categorized by 
MoCA-T and AD-8 as normal (MoCA-T≥ 24, AD-8 < 2) 
or cognitive impairment (MoCA-T < 24, AD-8≥ 2). Mul-
tivariate logistic regression models were used to ana-
lyze the associations between MetS status and cognitive 
function. Possible confounders that may affect cognitive 
function were adjusted, including age, sex, education 
level, marital status, income status, history of stroke, 
and scores on IADL and GDS-15. The statistical analyses 
were conducted using IBM SPSS version 20.0 (IBM Cor-
poration, Armonk, NY, USA). A two-tailed p value < 0.05 
was considered as statistically significant.

Results
We recruited 567 patients who were older than 
50  years old. The mean age of the study population 
is 66.3 ± 9.1  years (Table  1). Of the participants, 323 
(56.97%) were older people (65  years or older). 223 
(39.3%) participants were male. 415 participants (73.2%) 
were married. 311 participants (54.9%) had an education 
level of university and above. More than half of the par-
ticipants did not have income (63.5%). On average, the 
participants had good physical function (mean score ± SD 
of Barthel index and IADL were 99.6 ± 3.5 and 23.5 ± 2.3, 
respectively) and fair cognitive level (mean score ± SD 
of MoCA-T and AD-8 were 25.2 ± 4.1 and 0.59 ± 1.46, 
respectively). Participants did not have a tendency of 
depression or inflammation (mean score ± SD of GDS-15 
and hs-CRP were 1.7 ± 2.4 and 0.13 ± 0.17, respectively). 
However, about half of the participants (54.3%) reported 
pain.

The prevalence of MetS  of the study population was 
34.2% (n = 194, Table  2). The prevalence of MetS com-
ponents (abdominal obesity, hypertension or on drug 
treatment; hyperglycemia or on drug treatment; hyper-
triglyceridemia or on drug treatment; and low HDL-C 
or on drug treatment) in the study population was 
44.8% (n = 254), 59.4% (n = 337), 37.9% (n = 215), 24.7% 
(n = 140), and 33.9% (n = 192), respectively. Whether cog-
nitive function is categorized by MoCA-T or AD-8, there 
were no differences between cognitive function status in 
abdominal obesity, hypertension or on drug treatment, 
hyperglycemia or on drug treatment, hypertriglyc-
eridemia or on drug treatment, low HDL-C or on drug 
treatment, and MetS status.

Table  3 showed the association between MetS  sta-
tus with cognitive function. The odds of mild cogni-
tive impairment increased with age (aOR = 1.08, 95% 
CI = 1.04–1.11, p < 0.001). Conversely, a higher education 



Page 5 of 10Yen et al. Journal of Health, Population and Nutrition           (2025) 44:94 	

level, including college and graduate school, and a higher 
score on the IADL were found to be protective fac-
tors against mild cognitive impairment [aOR (95% CI) 
were 0.44 (0.36–0.55) and 0.74 (0.61–0.91), respectively, 
p < 0.05]. Similar to the results for mild cognitive impair-
ment, a higher education level of college and gradu-
ate school, and a higher score on the IADL were also 
identified as protective factors against mild dementia 
[aOR with 95% CI were 0.66 (0.48–0.91) and 0.73 (0.63–
0.84), respectively, p < 0.05]. Additionally, participants 
with a higher score on the GDS-15 were more likely to 
have mild dementia (aOR = 1.59, 95% CI = 1.40–1.80, 
p < 0.001). There were no significant associations between 
MetS and mild cognitive impairment or mild dementia.

For the associations between MetS components and 
cognitive function, almost all components of MetS 
showed no significant correlation with mild cognitive 
impairment or mild dementia. However, abdominal obe-
sity exhibited a protective effect against mild dementia 
after adjusting age, sex, education level, marital status, 
income status, stroke history, and scores of IADL and 
GDS-15 (aOR = 0.68, 95% CI = 0.50–0.95, p = 0.02, 
Table 4). We further conducted a subgroup analysis strat-
ified by sex. Table 5 demonstrates that abdominal obesity 
has a significant protective effect against mild dementia 
in women but not in men (aOR = 0.62, 95% CI = 0.42–
0.93, p = 0.02 in women).

We additionally conducted a subgroup analysis to 
explore the association between waist circumference and 
the risk of mild dementia, stratified by sex. Both men 
and women were quintiled based on the sample size in 
each group. Figure 1 illustrates that women with a waist 
circumference ranging from 82 to 89 cm had a reduced 
risk of mild dementia compared to women with a waist 
circumference of less than 73  cm (aOR = 0.32, 95% 
CI = 0.12, 0.84, p = 0.02). No significant association was 
found between other quintiles of waist circumference 
and the risk of mild dementia (Fig. 2).

Discussion
In this study, we did not observe a significant correlation 
between MetS status and impaired cognition as indicated 
by both MoCA-T and AD-8. However, we did find that an 
optimal waist circumference served as a protective fac-
tor against mild dementia in female community-dwelling 
older adults. Our study revealed gender differences in the 
effects of MetS components on cognition, a finding less 
explored in prior research.

MetS was not associated with mild cognitive impair-
ment (MCI) (MoCA < 24) and mild dementia (AD-8 ≥ 
2) in this cross-sectional study. Our study population 
was predominantly older people, which may explain the 
insignificant correlation between MetS and cognition in 
our study. In prior published findings, MetS increased 
the risk for developing MCI [42] and for the progression 
of MCI to dementia in middle-aged adults (55  years or 
older) [21] but not in the oldest old (75  years or older) 
[22, 24]. Another study regarding the influence of MetS 
in patients with Alzheimer’s disease and at least 70 years 
of age found that cognitive performance was worse but 
not statistically significant in the group with MetS [43]. 
Because low measurements of blood pressure, adiposity, 
and serum lipid levels are associated with poor physical 
health and cognitive performance in older people [44], 
MetS in older age may not exert significant detrimental 
effects on cognition as it does in younger ages. Therefore, 
older adults with MetS in our study population may be 

Table 1  Basic characteristics of study population

Abbreviations: IADL, instrumental activities of daily living; MoCA-T, the Montreal 
Cognitive Assessment, Taiwanese version; AD-8, The Eight-item Informant 
Interview to Differentiate Aging and Dementia; GDS-15, Geriatric Depression 
Scale-15; hs-CRP, high sensitivity C-reactive protein

Total (n = 567)

Age (year), mean (SD) 66.3 (9.1)

Male, n (%) 223 (39.3)

Married, n (%) 415 (73.2)

Education level, n (%)

 Below junior high school 95 (16.8)

 Senior high school 161 (28.4)

 University and above 311 (54.9)

 No income, n (%) 360 (63.5)

Smoking status, n (%)

 Never smoker 484 (85.4)

 Secondhand smoker 6 (1.1)

 Current smoker 34 (6)

  < 20 pack-years 16 (2.8)

   ≥ 20 pack-years 18 (3.2)

 Former smoker 43 (7.6)

Alcohol consumption, n (%) 105 (18.5)

 Heavy drinking (15 or more drinks/week for men; 8 
or more drinks/week for women)

9 (1.6)

Barthel index, mean (SD) 99.6 (3.5)

IADL score, mean (SD) 23.5 (2.3)

MoCA-T, mean (SD) 25.2 (4.1)

AD-8, mean (SD) 0.59 (1.46)

GDS-15, mean (SD) 1.7 (2.4)

Level of hs-CRP (mg/dL), mean (SD) 0.13 (0.17)

Chronic conditions, n (%)

 Pain 308 (54.3)

 Degenerative joint disease 108 (19.0)

 Malignancy 72 (12.7)

 Depression 44 (7.8)

 Lung diseases 25 (4.4)

 Stroke 6 (1.1)
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less susceptible to the effects of MetS on general health 
and cognitive function.

We found women with a waist circumference of 82 to 
89  cm were less likely to have mild dementia. Similarly, 
a study investigating the correlation of BMI and waist 
circumference with impaired cognition in older Chinese 
adults found that abdominal obesity defined by waist 
circumference [45] was a protective factor against cog-
nitive decline in both women and men. Past literature 
has shown that nutritional intake patterns are important 
factors to be considered. Consumption of omega-6 and 
omega-3 polyunsaturated fatty acids, including doco-
sahexaenoic acid, eicosapentaenoic acid, and arachidonic 
acid, may contribute to central obesity but are crucial 
for maintaining nervous system metabolism and func-
tion [46]. Our study found that the protective effects of 
waist circumference on mild dementia were observed 
within the range of 82–89  cm, rather than with unlim-
ited increases in waist circumference. This indicates that 
optimal nutrition is beneficial to cognitive function. A 
randomized controlled trial that evaluated nutritional 
habits in middle-aged and older women and assessed 

their cognitive function throughout the duration of the 
study [47] found that differences in consumption levels of 
different fat types, rather than of total fat, affected cogni-
tive changes in aging. Observations from this study indi-
cated that higher intake of saturated fatty acids correlated 
to poor cognitive trajectories in older age, while larger 
intake of mono-unsaturated fatty acids was protective 
against impaired cognition. Unlimited abdominal obesity 
poses risks for cognitive decline, while appropriate nutri-
tional support is helpful for neuronal survival and neu-
rotransmission, thus modulating the decline of cognitive 
function in aging [48].

Our observation of central adiposity acting as a protec-
tive factor against cognitive decline specifically in women 
aligned with evidence from a study in an Icelandic pop-
ulation [49]. This study found that larger amounts of 
subcutaneous fat in the abdomen and thigh and late-life 
obesity decreased the likelihood of developing dementia 
for women, while greater amounts of visceral fat contrib-
uted to the deterioration of cognitive function. Another 
possible mechanism of the inverse relationship between 
central obesity and development of impaired cognition 

Table 2  The associations between status of metabolic syndrome and cognitive function by Chi-square tests

Abbreviations: MoCA-T, the Montreal cognitive assessment, Taiwanese version; AD-8, the eight-item informant interview to differentiate aging and dementia; HDL-C, 
high-density lipoprotein cholesterol

MoCA-T AD-8 Total n = 567

Normal 
(MoCA-T ≥ 24) n = 394 
(69.5%) n (%)

Cognitive impairment 
(MoCA-T < 24) n = 173 
(30.5%) n (%)

p Normal (AD-8 < 2) 
n = 494 (87.1%) 
n (%)

Cognitive 
impairment 
(AD-8 ≥ 2) 73 (12.9%) 
n (%)

p

Abdominal obesity

 Normal 228 (40.2) 85 (15.0) 0.05 272 (48.0) 41 (7.2) 0.86 313 (55.2)

 Abnormal 166 (29.3) 88 (15.5) 222 (39.2) 32 (5.6) 254 (44.8)

Hypertension 
or on drug treatment

 Normal 170 (30.0) 60 (10.6) 0.06 202 (35.6) 28 (4.9) 0.68 230 (40.6)

 Abnormal 224 (39.5) 113 (19.9) 292 (51.5) 45 (7.9) 337 (59.4)

Hyperglycemia 
or on drug treatment

 Normal 248 (43.7) 104 (18.3) 0.52 312 (55.0) 40 (7.1) 0.17 352 (62.1)

 Abnormal 146 (25.8) 69 (12.2) 182 (32.1) 33 (5.8) 215 (37.9)

Hypertriglyceridemia 
or on drug treatment

 Normal 295 (52.0) 132 (23.3) 0.72 377 (66.5) 50 (8.8) 0.15 427 (75.3)

 Abnormal 99 (17.5) 41 (7.2) 117 (20.6) 23 (4.1) 140 (24.7)

Low HDL-C or on drug 
treatment

 Normal 264 (46.6) 111 (19.6) 0.51 326 (57.5) 49 (8.6) 0.85 375 (66.1)

 Abnormal 130 (22.9) 62 (10.9) 168 (29.3) 24 (4.2) 192 (33.9)

Metabolic syndrome

 No 267 (47.1) 106 (18.7) 0.13 328 (57.9) 45 (7.9) 0.42 373 (65.8)

 Yes 127 (22.4) 67 (11.8) 166 (29.3) 28 (4.9) 194 (34.2)
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in women is the production of endogenous hormones 
by adipose tissue [50], which is the main hormone pro-
duction mechanism in postmenopause. Two endogenous 
hormones secreted by adipose, estrogen [51] and leptin 
[52], have been demonstrated to lower the risk of cogni-
tive decline via their involvement in memory and learn-
ing pathways in the brain. Production of estrogen and 
leptin may be greater in older women with abdominal 
obesity, thus offering protection against cognitive decline 
that women without central obesity and men would not 
have. Currently, it is unclear whether ethnicity affects 

abdominal obesity as a protective factor against cognitive 
decline, and our study contributes to the evidence from 
Asia.

There are some limitations in this study. First, the 
sample population of this study is limited to adults who 
receive care at the outpatient clinic at TVGH, which 
restricts the generalizability of our findings to other 
community-dwelling adults. Second, dietary habits are 
important factors correlated with cognitive function but 
are unavailable in this study. Not analyzing dietary hab-
its may lead to a misinterpretation of the protective effect 

Table 3  Factors associated with cognitive impairment by logistic regression

Mild cognitive impairment was diagnosed as MoCA-T score < 24. Mild dementia was screened as AD-8 ≥ 2

Abbreviations: aOR, adjusted odds ratio; IADL, instrumental activities of daily living; GDS-15, Geriatric Depression Scale-15; MoCA-T, the Montreal Cognitive 
Assessment, Taiwanese version; AD-8, The Eight-item Informant Interview to Differentiate Aging and Dementia

Cognitive impairment by MoCA-T Cognitive impairment by AD-8

aOR (95% CI) p aOR (95% CI) p

Age 1.08 (1.04, 1.11)  < 0.001 1.00 (0.96, 1.04) 0.84

Sex

 Female Ref Ref

 Male 0.87 (0.69, 1.10) 0.24 1.14 (0.82, 1.60) 0.44

Education level

 Below high school Ref Ref

 College and graduate school 0.44 (0.36, 0.55)  < 0.001 0.66 (0.48, 0.91) 0.01

Marital status

 Married Ref Ref

 Single, widowed, divorced, and other 1.21 (0.96, 1.53) 0.1 1.34 (0.96, 1.86) 0.08

Monthly income

 No income Ref Ref

 Have income 1.18 (0.89, 1.55) 0.25 1.01 (0.68, 1.52) 0.95

IADL score 0.74 (0.61, 0.91) 0.005 0.73 (0.63, 0.84)  < 0.001

GDS-15 score 1.05 (0.96, 1.14) 0.25 1.59 (1.40, 1.80)  < 0.001

Stroke history 1.15 (0.43, 3.12) 0.78 1.60 (0.53, 4.87) 0.40

Metabolic syndrome 0.92 (0.74, 1.15) 0.47 0.80 (0.58, 1.12) 0.20

Table 4  The association between components of metabolic syndrome and cognitive function

Cognitive impairment was defined as MoCA-T < 24 and AD-8 ≥ 2

The statistics were performed using logistic regression models, adjusting for age, sex, education level, marital status, income status, stroke history, and scores of 
instrumental activities of daily living and Geriatric Depression Scale-15

Abbreviations: aOR, adjusted odds ratio; HDL-C, high-density lipoprotein cholesterol; MoCA-T, the Montreal Cognitive Assessment, Taiwanese version; AD-8, The Eight-
item Informant Interview to Differentiate Aging and Dementia

Cognitive impairment by MoCA-T Cognitive impairment by AD-8

aOR (95% CI) p aOR (95% CI) p

Abdominal obesity 0.98 (0.79, 1.20) 0.81 0.68 (0.50, 0.95) 0.02

Hypertension or on drug treatment  0.97 (0.78, 1.20) 0.77 0.99 (0.72, 1.37) 0.96

Hyperglycemia or on drug treatment 0.98 (0.79, 1.22) 0.87 1.18 (0.87, 1.61) 0.29

Hypertriglyceridemia or on drug treatment 0.87 (0.68, 1.12) 0.28 1.01 (0.72, 1.41) 0.95

Low HDL-C or on drug treatment 1.01 (0.82, 1.26) 0.91 0.88 (0.64, 1.22) 0.44
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of abdominal obesity on mild dementia in female par-
ticipants. Finally, the cross-sectional design did not allow 
for the interpretation of causal inferences. Despite these 
limitations, the study has several strengths. First, we used 

MoCA-T and AD-8 to evaluate cognitive function. These 
tools are sensitive and well-validated in the Taiwanese 
population. Second, we adjusted for important confound-
ers related to cognitive function in the analytical models. 

Table 5  The associations of abdominal obesity and cognitive impairment stratified by sex

Cognitive impairment was screened as AD-8 ≥ 2. Cognitive impairment indicated by MoCA-T score was not significantly associated with abdominal obesity (Table 4), 
and therefore was not included in this analysis

Abbreviations: aOR, adjusted odds ratio; IADL, instrumental activities of daily living; GDS-15, Geriatric Depression Scale-15; AD-8, The Eight-item Informant Interview to 
Differentiate Aging and Dementia

Men (n = 223) Women (n = 344)

aOR (95% CI) p aOR (95% CI) p

Age 1.01 (0.94, 1.08) 0.84 0.98 (0.93, 1.04) 0.59

Education level

 Below high school ref

 College and graduate school 0.66 (0.38, 1.14) 0.14 0.63 (0.42, 0.95) 0.03

Marital status

 Married ref

 Single, widowed, divorced, and other 0.58 (0.20, 1.65) 0.31 1.62 (1.11, 2.38) 0.01

Monthly income

 No income ref

 Have income 0.82 (0.40, 1.70) 0.60 1.02 (0.61, 1.71) 0.93

IADL score 0.75 (0.61, 0.93) 0.008 0.72 (0.59, 0.88) 0.001

GDS-15 score 1.68 (1.32, 2.13)  < 0.001 1.57 (1.35, 1.84)  < 0.001

Stroke history 2.33 (0.43, 12.5) 0.33 1.25 (0.22, 7.04) 0.80

Abdominal obesity 0.84 (0.46, 1.53) 0.58 0.62 (0.42, 0.93) 0.02

Fig. 2  Subgroup analysis of the association between waist circumference and the risk of cognitive impairment stratified by sex, expressed 
as adjusted odds ratio and 95% CI. The waist circumference was divided into five groups based on the sample size in each group. Cognitive 
impairment was screened as AD-8 ≥ 2. The statistics were performed using logistic regression models, adjusting for age, sex, education level, marital 
status, income status, stroke history, and scores of instrumental activities of daily living and Geriatric Depression Scale-15. Abbreviations: WC, Waist 
circumference; AD-8, The Eight-Item Informant Interview to Differentiate Aging and Dementia



Page 9 of 10Yen et al. Journal of Health, Population and Nutrition           (2025) 44:94 	

Finally, we found an optimal waist circumference is cor-
related to a lower risk of mild dementia in women, which 
is a novel finding in this field.

Conclusion
We identified an optimal waist circumference as a pro-
tective factor against mild dementia in female commu-
nity-dwelling older adults. The potential roles of dietary 
factors and hormones in neuroprotection warrant further 
investigation. Our findings contribute to preventive strat-
egies of cognitive impairment in the global aging society.
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