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Background: Subjective Cognitive Decline (SCD) is a significant risk factor for 
dementia and is prevalent among older adults in China. This study aimed to 
assess the prevalence and associated factors of SCD among older adults in 
Anhui Province, and to develop a validated risk prediction model.
Methods: A cross-sectional study was conducted from July to August 2024 
involving 3,124 older adults from Anhui Province. Data were collected using 
the Subjective Cognitive Decline Questionnaire (SCD-Q9), the FRAIL scale, 
the Geriatric depression scale-5(GDS-5), the Lubben Social Network Scale-6 
(LSNS-6), and the Mini Nutritional Assessment Short Form (MNA-SF). Predictive 
factors were identified through univariate and multivariate analyses. A logistic 
regression model was used to identify SCD correlates, and a nomogram was 
developed. Model performance was evaluated using calibration curves, ROC-
AUC, and decision curve analysis (DCA).
Results: The prevalence of subjective cognitive decline among the older adults 
in Anhui Province was 69.1% (2,158/3124). Binary logistic regression analysis 
showed that, 70–79(OR = 1.306, 95% CI 1.081–1.576), and 80-89(OR = 1.434 
95% CI 1.054–1.950), have been hospitalized in the past year (OR = 1.424, 
95% CI = 1.202–1.686), frail (OR = 2.140, 95% CI = 1.689–2.712), malnutrition 
(OR = 2.157, 95% CI = 1.806–2.576), depression symptom(OR = 2.500, 95% 
CI = 2.031–3.077), social isolation (OR = 1.759, 95% CI = 1.420–2.180) were 
significantly associated with subjective cognitive decline.
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Conclusion: The developed nomogram provides a reliable tool for predicting 
SCD risk in older adults, supporting early screening and intervention in clinical 
practice.
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Introduction

According to the data from the seventh national population 
census conducted by the National Bureau of Statistics of China in 
2020, the population aged 60 and above in mainland China has 
reached 264.02 million, accounting for 18.7% of the total population, 
among which the population aged 65 and above is 190.64 million, 
accounting for 13.5% of the total population. China has entered a stage 
of rapid aging development (1, 2). With the significant acceleration of 
China’s aging process, the concept of healthy aging was introduced to 
China in the 1990s, leading to a heightened focus on the health issues 
of the older adults. As a severe geriatric syndrome, subjective cognitive 
decline has gradually garnered widespread attention (3). In this 
context, subjective cognitive decline, an age-related geriatric 
syndrome, has become one of the prominent public health issues 
worldwide (4). Subjective cognitive decline (SCD) refers to the self-
reported experience of a significant decline in an individual’s memory 
and/or other cognitive abilities relative to previous performance levels 
in the absence of objective neuropsychological deficits (5). Subjective 
cognitive decline not only seriously damages the cognitive function of 
the older adults, reduces the quality of life, increases hospitalization 
and mortality rates, but also brings a heavy economic burden to the 
older adults themselves, their families, society, and the health care 
system. A growing body of evidence suggests that individuals at risk 
of SCD have a significantly increased risk of developing cognitive 
dysfunction and dementia in the future (6, 7). In light of this, SCD has 
been regarded as the clinically asymptomatic preclinical stage of AD 
and is considered the first presenting symptom of AD (8).

Research has identified that individuals experiencing SCD may 
have subtle yet detectable cognitive impairments that traditional 
screening tests, such as the Mini-Mental State Examination, cannot 
capture effectively (9). Consequently, this can contribute to significant 
long-term consequences, as individuals may not receive the necessary 
diagnostic attention or interventions until more severe cognitive 
impairment has manifested. Furthermore, there’s growing evidence 
illustrating that SCD is linked to an increased risk of progressing to 
more severe cognitive disorders, such as Mild Cognitive Impairment 
(MCI) and dementia (10). For instance, a study highlighted that 
individuals with SCD exhibited an annual conversion rate to dementia 
of 1.12%, which is notably higher than the 0.45% observed in healthy 
controls (11). This escalated risk suggests that those reporting SCD 
may represent a vulnerable group that, despite appearing cognitively 
intact through objective measures, maybe on a trajectory toward 
cognitive decline. In addition to its predictive qualities, subjective 
cognitive decline is also associated with various psychosocial factors. 
Individuals reporting SCD often also exhibit symptoms of anxiety and 
depression, which may impair their quality of life and exacerbate their 
perception of cognitive dysfunction (12). For example, the presence 
of anxiety or depressive symptoms significantly correlates with SCD, 

indicating that mood disorders can influence self-reported cognitive 
difficulties (13).

Given the current absence of effective drugs and treatments 
worldwide that can significantly slow the progression of dementia in 
the older adults, primary prevention and early targeted interventions 
for subjective cognitive decline in older adults have become crucial 
measures in controlling its increasing prevalence. Currently, there are 
no reports on predictive models for subjective cognitive decline in the 
older adults. This study aimed to identify factors associated with 
subjective cognitive decline in older adults and to construct a 
nomogram based on a model predicting subjective cognitive decline 
in the older adults. On this basis, this study constructed a 
comprehensive risk prediction model for subjective cognitive decline 
for the first time for older adults in Anhui Province based on the 
database of the Anhui 2024 Cross-Sectional Study of Older Adults’ 
Mental Health and Behavior. In addition, this study innovatively 
applied the tool of a nomogram. Nomogram can effectively 
quantitatively integrate the predicted values of multiple variables, 
providing clinicians with a clear and intuitive risk assessment tool, 
enabling them to quickly and easily assess the risk of subjective 
cognitive decline, and then quickly and accurately identify high-risk 
populations, which can provide a relatively powerful aid in the 
identification and prevention of the risk of subjective cognitive decline 
in older adults.

A cross-sectional study conducted by Feng L et  al., aimed at 
investigating the potential association between cognitive decline and 
nutrition in Chinese older adults, indicated that participants with a 
higher risk of malnutrition and poorer nutritional status were more 
likely to experience cognitive decline (14). A longitudinal study 
highlighted the importance of nutritional status in older adults 
experiencing SCD. The findings suggested that factors such as body 
mass index (BMI), dietary intake, and nutritional assessments (like 
the Mini-Nutrition Assessment) were significantly associated with 
clinical progression in patients, indicating that poorer nutritional 
status correlated with higher risks of cognitive decline and transitions 
from SCD to MCI or Alzheimer’s disease. The study observed that 
individuals with lower BMI and poorer nutritional assessments had 
elevated risks of clinical progression, suggesting that maintaining a 
healthy diet could potentially mitigate the risks of cognitive decline in 
the cohort (15). Additionally, nutritional inadequacies, such as 
micronutrient deficiencies, were identified as risk factors associated 
with SCD. Mainly, older adults exhibiting malnutrition were found to 
have a higher prevalence of cognitive decline. This malnutrition is 
often linked to insufficient intake of essential nutrients that are critical 
for maintaining cognitive health, such as vitamins and minerals. 
Infections, lack of appetite, and socio-economic factors often 
exacerbate malnutrition in older populations, further contributing to 
cognitive challenges (14, 16). The complexities surrounding the 
relationship between nutrition and cognitive health also suggest that 
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inflammation could play a role in cognitive dysfunction and 
undernutrition. The aging process is often accompanied by increased 
oxidative stress and inflammation, hindering cognitive processes. 
Suitable dietary interventions, therefore, could address nutritional 
deficiencies and combat underlying inflammatory responses affecting 
cognitive health (17, 18).

Cognitive dysfunction and frailty are interrelated, with cognitive 
dysfunction being relatively prevalent among individuals experiencing 
frailty (19). The mechanisms linking SCD and frailty seem to be complex 
and multifactorial. Factors such as inflammation, nutritional status, and 
chronic illnesses may contribute to both SCD and frailty conditions by 
accentuating the decline in physiological reserves (20, 21). Additionally, 
studies show that the presence of frailty is predictive of future cognitive 
decline, reinforcing the idea of a bidirectional relationship where 
cognitive status can influence physical health and vice versa (22).

A survey of 1,163 older adults in the community revealed a close 
relationship between subjective cognitive decline and depression, as well 
as objective cognitive levels (23). Moreover, a population-based study on 
cognitively unimpaired adults around 70 demonstrated similar 
associations. In this context, higher levels of SCD were observed, 
particularly in individuals reporting symptoms of anxiety and depression 
(24). Lee et al. (25) found that the degree of SCD in older adults is 
significantly associated with their depressive symptoms and perceived 
health status. Additionally, when the older adults experience depression 
and anxiety, it increases the likelihood of cognitive decline (26). Lee et al. 
found that subjective cognitive decline can trigger negative emotions 
such as anxiety and depression, reduce the quality of life in the older 
adults, and may increase the risk of cognitive impairment (27).

Social isolation has been defined as the objective lack or paucity 
of social contacts and interactions with family members, friends, or 
the wider community (28). Research has found that older adults are 
susceptible to the effects of social isolation, which is often associated 
with adverse health outcomes such as cognitive (29) and functional 
decline (30), cardiovascular diseases (31), and increased risk of 
mortality (32). Studies have shown that low levels of social support are 
a risk factor for SCD in older adult community members (33). Older 
adults with low social support participate less in social activities, 
receive less brain stimulation, and lack emotional communication and 
spiritual sustenance, leading to depression. Livingston G, et  al. 
reported in The Lancet highlights that social isolation in later life is 
one of the key modifiable risk factors for dementia in older adults (34). 
To sum up, we  hypothesize that subjective cognitive decline is 
associated with frailty, malnutrition, depression, and social isolation.

There is currently no predictive model developed using large-
sample, multicenter cross-sectional studies to identify older adults at 
high risk of subjective cognitive decline. Risk prediction models are 
crucial tools for assessing the risk of subjective cognitive decline in older 
adults, as they integrate the predictive values of multiple variables, 
enabling the early identification of individuals with subjective cognitive 
decline and the formulation of targeted early intervention strategies. 
Previous studies have primarily focused on the prevalence and 
influencing factors of subjective cognitive decline; however, effective 
tools for quantitatively assessing the risk of subjective cognitive decline 
in older adult patients remain relatively scarce. Therefore, this study 
aims to identify risk factors associated with subjective cognitive decline 
in the older adults and utilize these risk factors to develop a nomogram-
based prediction model for assessing the risk of subjective cognitive 
decline in the older adults, thereby providing a reference for the 

formulation of early intervention strategies and the management of 
older adult health. Based on the above understanding, in this large-
sample, multicenter, cross-sectional study, we examine the associations 
between social isolation, depressive symptoms, malnutrition, frailty, and 
subjective cognitive decline among the older adults in Anhui Province.

Measures

Our research team used the convenience sampling method in the 
cross-sectional study to survey the older adults in Anhui Province, 
China, from July to August 2024. This provincial-level large-sample 
cross-sectional study called the “2024 Anhui Province older adults 
Psychological and Health Promotion Study” was conducted in 16 
cities in Anhui Province, China, and was organized and implemented 
by the Yugong Nursing Research Design and Data Analysis Team of 
Yijishan Hospital of Wannan Medical College.

Participants

The inclusion criteria for participants in this study are: (1) age ≥ 
60 years old; (2) citizens of Anhui Province; (3) individuals who can 
complete the questionnaire themselves or with the assistance of the 
researcher. Exclusion criteria are (1) participants who have been 
diagnosed with severe mental disorders or neurological diseases by a 
second-level hospital or above; (2) those who have cognitive 
impairment and unable to cooperate in completing the questionnaire; 
(3) older adults who are in the terminal stage of the disease; (4) has 
severe visual or hearing impairment.

Data collection methods

The investigation team consisted of 2 nursing graduate students and 
100 undergraduate students from Wannan Medical College. Before the 
investigation, all investigators should receive standardized training and 
unified questionnaire survey methods and techniques. Investigators can 
conduct investigations only after they have mastered the skills and 
passed the assessment to ensure the accuracy of the investigation. Before 
the investigation, the purpose and significance of this study were 
explained to the older adults. After obtaining consent from the older 
adults and obtaining oral informed consent, the investigator dictated the 
contents of the questionnaire one by one and assisted the older adults to 
fill in the questionnaire based on the respondents’ own answers. Each 
questionnaire was completed on average. The time is 10 to 15 min. All 
questionnaires are distributed on site and automatically recycled after 
completion to ensure the completeness and accuracy of the data. A total 
of 3,188 questionnaires were distributed this time, and 3,124valid 
questionnaires were recovered, with an effective recovery rate of 98.0%.

Measurements

Demographic characteristics

The demographic questionnaire includes gender, age, education 
level, residential area, whether to drink alcohol (yes/no), whether to 
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smoke (yes/no), whether to have a spouse (yes/no), whether to have 
chronic diseases (yes/no), and whether to undergo annual health 
check-ups (yes/no).

The subjective cognitive decline

The subjective cognitive decline was measured using the 
Subjective Cognitive Decline Questionnaire (SCD-Q9). The SCD-Q9 
was originally developed by Gifford et al. in the United States in 2015 
(35). Hao et al. had demonstrated that the Chinese version of the 
SCD-Q9 has good internal reliability and validity, and has been widely 
utilized for the screening of SCD among the older adults in China 
(36). The total score of the SCD-Q9 scale is distributed from 0 to 9, 
with higher scores indicating more severe SCD symptoms. Therefore, 
participants were divided into the following two categories: 
non-subjective cognitive decline (SCD-Q9 score<3), and subjective 
cognitive decline (SCD-Q9 score≥4). In this study, the Cronbach’ s 
alpha of the 8-item subjective cognitive decline scale was 0.87.

Frailty

Frailty was measured using the FRAIL scale (37). Compiled by the 
International Society of Nutrition and Aging, it includes 5 questions: 
fatigue, loss of endurance, limited free movement, existing diseases, 
and weight loss. Each item is scored 0 or 1; the maximum score is 5 
points, and a test result of 3 or greater indicates a higher risk of frailty. 
The validity of this scale has been verified among Chinese community-
dwelling older adults (38). In this study, the Cronbach’s coefficient of 
the scale in this study was 0.84.

Depressive symptom

Depressive symptom was measured using the Geriatric depression 
scale-5(GDS-5). The scale is a depressive symptom assessment tool 
specifically for older adults. It was simplified by American scholar Hoy 
(39) and others in 1999 based on the long version of the Geriatric 
Depression Scale. The scale has 5 items in total, each item is scored as 
0 = no, 1 = yes, with a total score of 0 to 5 points; the higher the score, 
the more severe the individual’s depressive symptoms are; the score≥2 
points represent the presence of depressive symptoms (40), the 
Cronbach’s coefficient of the scale in this study was 0.76.

Social isolation

Social isolation was measured using the Lubben Social Network 
Scale-6 (LSNS-6). The scale was compiled by Lubben et al. (41). It 
consists of two dimensions: family network and friend network. It has 
6 items in total. The score of a single item is 0 to 5. It is based on the 
family members and friends that the older adults have contacted or 
come into contact with in the past month. Quantity is used as a basis 
to evaluate the social isolation status of the older adults. The numbers 
0, 1, 2, 3 to 4, 5 to 8, and≥9 are assigned values 0 points, 1 point, 2 
points, 3 points, 4 points, and 5 points, respectively. The LSNS-6 total 
score is 0–30 points; the higher the score, the more active the social 

network of the older adults, and a total score ≥12 points is considered 
social isolation (42). The Cronbach’s a coefficient of this scale in this 
study was 0.75.

Nutritional status

The nutritional status of older adults in the study was assessed 
using the Mini Nutritional Assessment Short Form (MNA-SF) (43), 
which is a very short questionnaire used to quickly assess an 
individual’s nutritional status. It includes 6 questions, focusing on loss 
of appetite, weight loss, psychological impact from acute disease stress, 
mobility (bedridden or wheelchair-bound), mental and psychological 
problems, and BMI in the past 3 months. The total score of the 
MNA-SF ranges from 0 to 14, with 0–7 indicating malnutrition, 8–11 
indicating risk of malnutrition, and 12–14 indicating normal 
nutritional status. In this study, the nutritional status of the older 
adults was divided into two categories—normal (MNA-SF total 
score≥12 points) and poor nutritional status (MNA-SF total score <11 
points) for analysis (44). The Cronbach’s a coefficient of this scale in 
this study was 0.81.

Statistical analysis

In this study, all continuous variables were expressed as mean and 
standard deviation, while categorical variables were presented as 
frequency (n) and percentage (%). Characteristics of older adults were 
compared by subjective cognitive decline using the χ2 test to obtain 
statistical significance. Pearson correlation analysis was used to 
explore the correlation between frailty, malnutrition, depressive 
symptoms, social isolation and subjective cognitive decline. Only 
parameters that showed a significant difference (p < 0.05) based on 
univariate analysis were selected for binary logistic regression analysis. 
After conducting binary logistic regression analysis, a nomogram with 
a concordance index (c-index) was constructed using R software. The 
model performance was evaluated using ROC curves, calibration 
curves, and AUC. The validity of the model fit was assessed by 
performing the Hosmer-Lemeshow goodness-of-fit test (Hosmer-
Lemeshow statistic ≥ 0.05). Predictors’ clinical benefits were compared 
using decision curve analysis (DCA) curves. All analyses in this study 
were conducted using R 4.4.1 software.1 All tests were two-tailed, and 
a p-value of less than 0.05 was considered statistically significant.

Results

Description of the sociodemographic 
characteristics of the older adults

In this cross-sectional study, a total of 3,124 older adults were 
ultimately included. Table 1 presents the demographic characteristics 
of the older adults. Among the 3,124 older adults, 52.3% (n = 1,634) 
were male and the rest were female, 47.7% (n = 1,490). The age range 

1  http://www.R-project.org
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of the older adults was from 60 to 99 years old， with a mean of 
69.86 ± 7.89. The places of residence were 977(31.9%), 761(24.9%), 
and 1,323 (43.2%) for county, town, and city, respectively. Detailed 
sociodemographic characteristics of participants are presented in 
Table 1.

Factors associated with subjective 
cognitive decline in the chi-square test

In this study, the prevalence of subjective cognitive decline among 
the older adults was 69.1% (2158/3124). Significant differences were 
observed in social isolation, depressive symptoms, risk of malnutrition, 
frailty, hospitalization in the past year, and age groups among older 
adults with subjective cognitive decline (p < 0.05, Table 1).

The risk factors influencing subjective cognitive decline in 
Chinese older adults are shown in Table 2. In binary logistic regression 
analysis, 70–79(OR = 1.306, 95% CI 1.081–1.576), and 
80-89(OR = 1.434 95% CI 1.054–1.950) were significantly associated 
with subjective cognitive decline. When Chinese older adults with 
have been hospitalized in the past year (OR = 1.424, 95% CI = 1.202–
1.686), frail (OR = 2.140, 95% CI = 1.689–2.712), malnutrition 
(OR = 2.157, 95% CI = 1.806–2.576), depression 
symptom(OR = 2.500, 95% CI = 2.031–3.077), social isolation 
(OR = 1.759, 95% CI = 1.420–2.180), they were at a higher risk of 
subjective cognitive decline (Figure 1).

Predictive model development

By employing a stepwise selection method to screen predictive 
variables, variables with p < 0.05 were included in a multivariate 
binary logistic regression analysis, which identified the key variables 
for constructing the nomogram. After screening the predictive 
variables for the model of subjective cognitive decline in the older 
adults, we  utilized the lrm function from the Design package in 
RStudio to build the model and visualized it using the “nomogram” 
function (Figure 2). According to the nomogram, depression was 
identified as the strongest predictor of subjective cognitive decline in 
the older adults, followed by malnutrition, frailty, age, social isolation, 
and hospitalization within the past year (Table 3).

Validation of the prediction model

The Bootstrap resampling method was employed to validate 
the constructed model, with 1,000 repeated samplings conducted 
for internal validation of the nomogram model. The C-index in the 
training set was 0.746 (95% CI: 0.728–0.770), and in the validation 
set, it was 0.739 (95% CI: 0.709–0.778), indicating that the model 
possesses good discriminative ability. Additionally, the AUC value 
was determined to assess the discriminatory capability of the 
nomogram. As illustrated in Figures 3A,B, the AUC for predicting 
subjective cognitive decline using the nomogram in the training 
set was 0.746 (95% CI: 0.725–0.768). In the validation set, the 
AUC was 0.730 (95% CI: 0.695–0.765). The aforementioned 
research data clearly demonstrate that the nomogram possesses a 
certain level of discriminative ability and predictive value, and that 

they can somewhat correctly identify the risk of subjective 
cognitive decline or non-subjective cognitive decline in 
older adults.

Calibration of the prediction model

The test results showed that the model fit well to both the training 
set (χ2 = 8.792, df = 8, p = 0.360) and the validation set (χ2 = 2.748, 
df = 8, p = 0.949). The calibration curves based on the multifactorial 
logistic regression model in Figures 4A,B demonstrate a high degree 
of consistency between the predicted and actual probabilities of 
subjective cognitive decline in the older adults, both in the training 
and validation sets.

Assessment of clinical effectiveness

The results of DCA indicate that the nomogram can yield 
significant net benefits for older adults experiencing subjective 
cognitive decline. In the training set, these benefits were observed 
within a risk threshold probability range of 38 to 90% (Figure 5A), and 
in the validation set, they were observed within a risk threshold 
probability range of 40 to 88% (Figure 5B).

Discussion

The findings of this study indicated that the prevalence of 
subjective cognitive decline (SCD) among older adults is 69.1%, 
higher than in previous studies (45, 46). There may be several reasons 
for this outcome: (1) This discrepancy may be  closely related to 
various factors such as region, economic level, education level, and 
lifestyle. As a region with relatively lagging economic development in 
China, the health status of the older adults in Anhui Province may 
be jointly influenced by a variety of complex factors, including socio-
economic transformation, uneven distribution of medical resources, 
and cultural background. These factors may collectively contribute to 
the higher prevalence of SCD in this region. (2) The difference in 
cultural background and health beliefs may be  a key factor. In 
traditional Chinese culture, the stigmatization of cognitive decline 
may be relatively weaker, or the perception of “forgetfulness” may 
be more common and accepted, which could encourage the older 
adults to more willingly report subjective cognitive changes. In 
contrast, within the context of Western culture, a strong fear of 
dementia may lead individuals to deny or downplay early symptoms. 
(3) The differences in social support structures and exposure to risk 
factors cannot be overlooked. Older adults in rural areas of China may 
face a higher risk of social isolation (e.g., due to labor migration 
leading to the “empty nest” phenomenon) and specific patterns of 
malnutrition (such as insufficient intake of micronutrients), which are 
known risk factors for SCD and frailty. (4) The higher prevalence of 
comorbidities (such as hypertension and diabetes) in this study cohort 
may also contribute to the higher prevalence of SCD. (5) Lastly, 
methodological considerations, such as sampling strategies, data 
collection methods, and the specific items and cutoff values of the 
SCD assessment tools used, may also be technical reasons contributing 
to the rate discrepancies.
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TABLE 1  Univariate analysis of the participants’ demographic.

Factors No-subjective 
cognitive decline 
(n = 966, 30.9%)

Subjective 
cognitive decline 
(n = 2,158, 69.1%)

χ2 p value

Gender Male 496 (30.4%) 1,138 (69.6%) 0.52 0.47

Female 470 (31.5%) 1,020 (68.5%)

Social isolation No 823 (35.9%) 1,471 (64.1%) 99.22 < 0.001

Yes 143 (17.2%) 687 (82.8%)

Depressive symptoms No 807 (40.8%) 1,169 (59.2%) 247.64 < 0.001

Yes 159 (13.9%) 989 (86.1%)

Malnutrition No 482 (50.6%) 470 (49.4%) 248.99 < 0.001

Yes 484 (22.3%) 1,688 (77.7%)

Frailty No 856 (37.7%) 1,412 (62.3%) 180.27 < 0.001

Yes 110 (12.9%) 746 (87.1%)

Hospitalization in the past 

year

No 611 (34.6%) 1,153 (65.4%) 26.12 < 0.001

Yes 355 (26.1%) 1,005 (73.9%)

Age 60–69 634 (34.8%) 1,186 (65.2%) 34.76 < 0.001

70–79 247 (27.0%) 668 (73.0%)

80–89 69 (22.3%) 241 (77.7%)

≥90 16 (20.3%) 63 (79.7%)

Place of residence City 315 (31.4%) 688 (68.6%) 0.24 0.89

Town 235 (30.3%) 540 (69.7%)

Countryside 416 (30.9%) 930 (69.1%)

The location in Anhui North Anhui 427 (30.4%) 979 (69.6%) 0.38 0.83

Central Anhui 279 (31.2%) 614 (68.8%)

Southern Anhui 260 (31.5%) 565 (68.5%)

Education Illiterate 338 (29.3%) 816 (70.7%) 6.36 0.50

Elementary school 226 (29.6%) 537 (70.4%)

Junior school 146 (32.2%) 307 (67.8%)

High school 92 (33.8%) 180 (66.2%)

vocational school 52 (34.0%) 101 (66.0%)

Associate degree 30 (31.6%) 65 (68.4%)

undergraduate 50 (36.5%) 87 (63.5%)

master’s degree or above 32 (33.0%) 65 (67.0%)

Marital status Married 711 (32.1%) 1,505 (67.9%) 6.14 0.29

No Longer Living Together 39 (28.5%) 98 (71.5%)

Divorced 36 (30.0%) 84 (70.0%)

Widowed 126 (26.5%) 349 (73.5%)

Unmarried 27 (30.7%) 61 (69.3%)

Others 27 (30.7%) 61 (69.3%)

Smoking No 539 (32.1%) 1,141 (67.9%) 2.40 0.30

quit smoking 271 (29.9%) 636 (70.1%)

Yes 156 (29.1%) 381 (70.9%)

Drinking No 457 (32.3%) 960 (67.7%) 2.19 0.33

abstain from alcohol 269 (29.6%) 640 (70.4%)

Yes 240 (30.1%) 558 (69.9%)
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Research indicates that individuals with subjective cognitive 
decline (SCD) have a significantly higher risk of progressing to mild 
cognitive impairment (MCI) and Alzheimer’s disease (AD) compared 
to those without SCD (47, 48). Therefore, the high prevalence of SCD 
among the older adults in Anhui Province may indicate a further 
increase in the burden of dementia in the region in the future. The 
findings of this study hold significant public health implications and 
underscore the urgency and importance of enhancing cognitive health 
interventions and early screening for the older adults in Anhui 
Province and similar regions.

This current study revealed that old adults who advanced age had 
a higher risk of developing subjective cognitive decline, which is 
consistent with that of Wang Nianfen (49) and Xue Chao (50). Wang 
et  al. (49) suggested that the risk of subjective cognitive decline 
increases with age in the older adults, with being over 65 years old 
identified as an independent risk factor for both subjective cognitive 
decline and mild cognitive impairment. Moreover, the majority of 
subjective cognitive decline cases are not caused by diseases. 
Specifically, as age advances, the physiological functions of the older 
adults deteriorate, primarily including telomere dysfunction, aging of 
the adaptive immune system, decline in skeletal muscle mass and 
function, and cognitive decline. Therefore, subjective cognitive decline 
is a result of normal aging in the older adults (51).

Advanced age has been identified as a catalyst for chronic 
inflammation, and older adults often experience impaired physical 
function and reduced muscle mass (52). This heightened inflammatory 
state may have serious adverse effects on cognitive functions, 
particularly memory and executive functions, thereby increasing the 
risk of subjective cognitive decline in the old adults (53). Therefore, 
subjective cognitive decline is prevalent among the older adults, and 
healthcare professionals should pay more attention to the cognitive 
function status of individuals aged 65 and above. Additionally, this 
study found that the difference in subjective cognitive decline between 
individuals aged 90 and above and those aged 60–70 was not 
significant in the regression analysis. This may be attributed to the 
relatively small number of participants aged 90 and above in this 
study. In subsequent research, we  will further enhance the age 
stratification of participants to ensure the representativeness of the 
study population.

This study indicated that older adults hospitalized within the past 
year had a higher risk of developing subjective cognitive decline, 
which is consistent with the studies (54). The intersection of 
hospitalization and subjective cognitive decline (SCD) in older adults 
represents a critical yet underexplored area in neurocognitive research, 
with implications for both clinical management and long-term 
prognostic assessment. The relationship between SCD and 

hospitalization is further complicated by the interplay of psychological 
and physiological factors. Old adult inpatients, due to their advanced 
age, experience gradual degenerative changes in various organs, a 
decline in immune function, and a reduction in individual reserve 
capacity, which increases the risk of cognitive frailty (55). Being 
removed from familiar environments and social circles, older adult 
inpatients suddenly have significantly less interaction with the outside 
world, making them highly susceptible to decreased appetite, 
loneliness, and depression. Depression can lead to systemic 
dysfunction, a decline in immunity, and impairments in 
multidimensional cognitive functions such as attention and processing 
speed, thereby significantly increasing the risk of cognitive frailty (56). 
Additionally, older adult inpatients are prone to decreased appetite, 
which can result in malnutrition, a decline in immune function, and 
possible inflammatory responses in the body, ultimately further 
elevating the risk of cognitive frailty (57).

This study indicated that old adults with depressive symptoms had 
a higher risk of developing subjective cognitive decline, which is 
consistent with the studies. With the acceleration of China’s population 
aging process, the prevalence of depressive symptoms among the older 
adults has significantly increased, and has become a serious public 
health issue that has seriously affected their health. A longitudinal 
study conducted by Zhang Z et al. revealed that older adult patients 
with depression may face a higher risk of cognitive decline and brain 
atrophy, and alleviating depressive symptoms in the older adults was 
highly beneficial for delaying cognitive decline (58). Using data from 
the China Health and Retirement Longitudinal Study (CHARLS), 
Zhou L et  al. found that older adults with depressive symptoms 
performed worse cognitively and were at greater risk of developing 
mild cognitive impairment compared to those without depressive 
symptoms (59). The more severe the depressive symptoms in the older 
adults are in their daily lives, the fewer opportunities they have to 
interact with the outside world, and the less external information 
stimulation and social activity engagement they can receive, which 
may exacerbate subjective cognitive decline in the older adults, 
thereby forming a vicious cycle of depressive symptoms-subjective 
cognitive decline-depressive symptoms. Another possible reason is 
that depressive symptoms can lead to negative emotions in the older 
adults, thereby reducing sleep quality. Prolonged poor sleep quality 
can induce cardiovascular and cerebrovascular diseases in the older 
adults, which in turn can further lead to varying degrees of cognitive 
impairment (60). The exact role of depressive symptoms in individuals 
with SCD remains unclear. Research has found that depression may 
induce cognitive decline by increasing inflammation, amyloid 
deposition, and the formation of neurofibrillary tangles, all of which 
may lead to impaired neuroplasticity and hippocampal damage (61, 
62). Furthermore, depression has a significant impact on reducing the 
ability to live independently and is a leading cause of disability 
worldwide (63).

Our study found that the nutritional status of the older adults was 
significantly associated with SCD. Existing studies have found that a 
limited variety of food and reduced intake of some micronutrients 
are associated with an increased risk of disability (64). Hsu et al. 
conducted a long-term cohort study of older men and found that the 
risk of malnutrition was significantly associated with 3-year cognitive 
decline (OR: 2.07, 95% CI: 1.05–4.08, p = 0.036) (65). Previous 
studies have indicated that nutritional deficiencies in the older adults 
may impair or affect their cognitive functions. There are several 

TABLE 2  Influencing factor assignments.

Factors Assignment

Age 60–69 = 1，70–79 = 2，80–89 = 3

， ≥ 90 = 4

Hospitalization in the past year No = 0，yes = 1

Frailty No = 0，yes = 1

Malnutrition No = 0，yes = 1

Depressive symptoms No = 0，yes = 1

Social isolation No = 0， yes = 1
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plausible explanations for our findings. Research studies have 
reported that micronutrient deficiencies are associated with adverse 
outcomes in SCD (66, 67). It has also been found that malnutrition 
caused by micronutrient deficiencies and its accompanying adverse 
effects can impair human metabolism, induce immune activation and 
inflammation, and lead to neurodegenerative changes in AD and the 
formation of β-amyloid plaques through multiple pathways, resulting 
in impaired cognitive function of the brain (68, 69). During the life 
cycle, the deficiency of certain B vitamins, minerals, lipids, and 
antioxidants in the older adults may further exacerbate the decline in 
brain physiological functions, thereby increasing the vulnerability of 
brain cell DNA damage, which can lead to cognitive decline in the 
older adults (70). Innovatively, recent studies highlight the role of 
metacognitive deficits in SCD as a mediator of nutritional outcomes. 
Impaired awareness of cognitive decline may lead to neglect of 
dietary needs, while malnutrition-induced neurobiological changes 
(e.g., altered neuropeptide Y levels) may exacerbate SCD symptoms 
(71, 72). Based on the information provided by the findings of this 
study, we  recommend increasing the intake of protein, fat, and 
vitamins in the diet to enhance the nutritional status of the older 

adults, which will help mitigate the risk of their subjective 
cognitive decline.

Our study also found that the frailty status of older adults is 
significantly associated with SCD-positive symptoms, which is 
consistent with previous research findings (73). Reports have indicated 
that frail patients exhibit significantly reduced cognitive function 
compared to non-frail patients. Frailty is associated with an increased 
risk of moderate cognitive impairment, and the more pronounced the 
frailty, the faster the decline in cognitive function (74). Even though 
the underlying mechanisms of frailty and cognitive impairment 
remain unclear, several studies have been conducted globally to show 
a strong positive correlation between frailty and cognitive impairment 
(75, 76). Frailty and subjective cognitive decline is closely related 
symptoms in the aging population. The relationship between 
subjective cognitive decline (SCD) and frailty in older adults 
represents a critical intersection of cognitive and physical health, with 
significant implications for early intervention and preventive 
strategies. Frail older people tend to be less likely to participate in 
social activities and have relatively little contact with others because 
of their health, both of which are important for slowing the decline of 

FIGURE 1

Forest plot: factors affecting subjective cognitive decline using binary logistic regression analysis.
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brain function and preventing dementia in older people (77). 
Clinically, the identification of SCD in frail older adults offers a 
window for early risk stratification and personalized interventions. 
For instance, individuals with SCD and pre-frailty exhibit poorer 
outcomes, including lower gait speed, reduced grip strength, and 
higher mortality rates, compared to those with either condition alone 
(78, 79). By implementing a dynamic monitoring mechanism 
specifically designed for frailty in the older adults, along with targeted 
frailty intervention measures, it is possible for older adults to achieve 
a notable improvement in cognitive function while delaying the 
progression of frailty. This approach not only helps maintain or restore 
their subjective cognitive function but also enhances their overall 
quality of life in later years.

The findings of this study indicate that low levels of social support 
are a risk factor for the occurrence of SCD in community-dwelling 
older adults, which is consistent with previous research (80, 81). 
Globally, social isolation among the older adults has become a 
prominent mental health issue and has rapidly spread in recent 
decades (82). Research has found that high social isolation (SI) among 
the older adults, due to retirement and widowhood, reduces emotional 
communication, leading to a decline in their cognitive abilities (83). 
Additionally, studies have revealed that social isolation in the older 
adults leads to loneliness and depression, which in turn exacerbate 
cognitive decline. Furthermore, previous research by Kim indicates 
that social isolation among the older adults not only limits their access 
to necessary information but also hinders their ability to obtain help 

FIGURE 2

Nomogram used to quantitatively predict the risk of subjective cognitive decline in the older individuals.

TABLE 3  Binary logistic regression analysis of subjective cognitive decline.

Indices β Wald p value OR 95% CI

Age 11.543 0.009

70–79 0.267 7.685 0.006 1.306 1.081–1.576

80–89 0.360 5.282 0.022 1.434 1.054–1.950

≥90 0.353 1.320 0.251 1.424 0.779–2.602

Hospitalization in the past year 0.353 16.703 < 0.001 1.424 1.202–1.686

Frailty 0.761 39.611 < 0.001 2.140 1.689–2.712

Malnutrition 0.769 71.844 < 0.001 2.157 1.806–2.576

Depressive symptoms 0.916 74.657 < 0.001 2.500 2.031–3.077

Social isolation 0.565 26.625 < 0.001 1.759 1.420–2.180

Constant −0.519 38.965 < 0.001 0.595
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when needed, resulting in negative perceptions of interpersonal 
relationships, which naturally lowers the level of cognitive function 
(84). The results of a study conducted by Jang Y, et al., involving 2061 
older adults Korean Americans, indicated that social isolation is a 
significant risk factor in both the logistic regression models for 
objective cognitive impairment and subjective cognitive impairment 
(85). The various risk factors of SCD are not isolated but 
interconnected and mutually influential. Study (86) suggests that 
cognitive decline is preventable, and effective control of these risk 
factors can reduce the risk of disease by 40%, further demonstrating 
the necessity of actively managing the risk factors of SCD in the older 
adults. Participating in activities is the most direct way to connect with 

the outside world, which can promote brain function, effectively 
improve the orientation, attention, and language communication 
abilities of the older adults, and prevent and delay the occurrence and 
development of cognitive impairment (87, 88). Increased frequency 
of contact with children can reduce the incidence of cognitive 
impairment in the older adults. The parent–child relationship is an 
important social relationship for the older adults, which can meet 
their spiritual needs, alleviate negative emotions, and stimulate 
positive and healthy behaviors (89).

At the clinical practice level, the application of predictive models 
has significantly enhanced healthcare workers’ ability to identify 
subjective cognitive decline in the older adults early and improve the 

FIGURE 3

The AUC of the nomogram in the training set (A) and set (B). ROC curve of the nomogram for quantitatively predicting the risk of subjective cognitive 
decline in older adults. (A) The ROC curve was generated using the training dataset. (B) The ROC curve was generated using the validation dataset.

FIGURE 4

Calibration plots for quantitative prediction of subjective cognitive decline risk in older adults. (A) Calibration plot generated using training set data. 
(B) Calibration plot generated using validation set data.
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efficiency of targeted interventions. Early intervention in cognitive 
function can effectively delay the progression of cognitive impairment.

From a policy perspective, developing a predictive model for 
subjective cognitive decline in the older adults is of profound 
significance for the rational allocation and precise intervention of 
public health resources. This research highlights that modifiable 
factors such as frailty, malnutrition, depressive symptoms, and social 
isolation are prevalent among the older adults and closely associated 
with subjective cognitive decline. By integrating these critical factors, 
the predictive model can accurately identify high-risk populations, 
providing policymakers with a scientific basis for decision-making 
and ensuring that limited medical resources are prioritized for early 
screening and intervention in these groups.

Strengths and limitations

To the best of our knowledge, this study is the first cross-
sectional study to investigate the prevalence of subjective cognitive 
decline among older adults in Anhui Province with a large sample 
and to examine its association with frailty, malnutrition, 
depressive symptoms, and social isolation. In addition, all survey 
instruments used to measure study results (such as SCD-Q9, 
GDS-5 scores, etc.) were validated for the Chinese older adults. In 
this study, we successfully established and validated a nomogram 
model capable of predicting subjective cognitive decline in the 
older adults. Although the model demonstrated relatively good 
predictive ability, it inevitably has certain limitations. First, 
because the study was cross-sectional, it was not possible to 
establish a causal relationship between frailty, malnutrition, 
depressive symptoms, social isolation, and SCD. Second, 
subjective cognitive decline was assessed using subjective 
measures of self-report scales and not a clinical diagnostic 
instrument. In addition, the participants were from a specific 
region, Anhui Province, China, which limits the generalizability 

of the findings, and therefore the diversity of sample sources 
needs to be emphasized to ensure universal representation among 
older adults living in China.

Conclusion

This cross-sectional study developed and validated a nomogram 
for predicting the risk of subjective cognitive decline in the older 
adults. The model facilitates the quantitative assessment of risk factors 
for subjective cognitive decline in the older adults and demonstrates 
excellent predictive accuracy. By evaluating the risk of subjective 
cognitive decline in each participant, the model provides clinicians 
with a reliable tool for formulating intervention strategies for 
subjective cognitive decline in the older adults, optimizing the 
allocation of healthcare resources, and improving the prognosis and 
quality of life of the older adults. Moreover, it can provide geriatric 
medical professionals with more in-depth insights into the progression 
of subjective cognitive decline in the older adults, thereby identifying 
potential risk factors for subjective cognitive decline, to formulate 
targeted preventive intervention strategies.
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