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Abstract
Background  The incidence of depression and cognitive dysfunction is high in the elderly population, which incurs 
serious social burden. In recent years, an increasing number of studies have found that poor sleep quality and 
impaired daily activities in the elderly are also closely related to these two diseases.To explore the mediating role of 
sleep quality and daily activity ability in the elderly’s cognition and depression. It extends upon existing research and 
provides evidence for new areas of intervention that may ameliorate and delay cognitive decline in the elderly.

Methods  Data were collected from a representative sample of 5,470 (aged 60 years and above) in Anhui Province 
from the 2019 Anhui Health and Life Expectancy Survey(AHLS). Cognitive function was assessed by the Mini-Mental 
State Examination(MMSE), depression symptoms by the Patient Health Questionnaire(PHQ-9), physical function 
by the Barthel Index for Activities of Daily Living, and sleep quality by the Pittsburgh Sleep Quality Index(PSQI). 
Descriptive analysis was conducted for the distribution of various covariates and results. Pearson correlation analysis 
was employed to test the relationship between depression symptoms, cognition, poor sleep quality and daily living 
ability of the elderly. The structural equation model was used to explore the link between depression and cognition in 
the older adults, and to test mediating effects of daily activity and sleep disturbance on depression and cognition.

Results  Among all participants, the average cognitive score was 21.51 (SD = 6.10), and the incidence of depression 
symptoms was 31.6%. Depression symptoms had a significant direct impact on cognition (β= -0.075, 95%CI=-0.099, 
-0.050). Depression symptoms was related to poor sleep quality and daily living ability (β = 0.420, 95%CI = 0.409, 0.447; 
β=-0.161, 95%CI=-0.163, -0.113). Cognition was also related to both factors (β=-0.042, 95%CI=-0.070, -0.024; β = 0.143, 
95%CI = 0.112, 0.173). The ability of daily living was related to poor sleep quality (β=-0.049, 95%CI=-0.079, -0.027). Poor 
sleep quality and daily living ability mediated the relationship between depression symptoms and cognition (β=-
0.020, 95% CI=-0.025, -0.014; β=-0.020, 95%CI=-0.030, -0.010).
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Background
Cognitive impairment and depression are commonly 
associated with an aging population [1, 2]. Both dis-
eases are closely related to mortality rate, the ability to 
perform daily living, and the economic burden of social 
diseases in the older adults [3, 4]. There is evidence that 
their prevalence and impact on public health will fur-
ther increase in the future. These diseases deserve com-
prehensive research to improve the quality of life of the 
older adults [5, 6]. Anhui Province in China has been 
aging since 1998 and is one of the earliest provinces in 
the country to become an aging society. Over the past 5 
years, the proportion of people aged ≥ 65 years in Anhui 
Province has increased annually. In 2023, the province’s 
population of those aged ≥ 60 years was 12.85  million, 
accounting for 21% of the total population [7]. The degree 
of aging in Anhui Province has further progressed; the 
demand for care services for the older adults has contin-
ued to increase, as has the burden on social support.

In addition to the decline in physiological and bio-
chemical functions over time, the older adults also 
experience various negative life events such as unemploy-
ment, retirement, widowhood, and social role changes, 
resulting in different levels of mental and psychological 
symptoms, of which depression is the most common. 
Depression is a common mental disorder in old age char-
acterized by low mood, pessimistic negativity, persistent 
sadness, and a lack of interest or pleasure in previously 
rewarding or enjoyable activities [8]. It can interfere with 
sleep and appetite. Moreover, it is a common cause of 
suicide among the older adults. Emerging studies suggest 
that depression symptoms, including those in the mini-
mal and mild ranges, are disturbing and prevalent among 
older individuals [9]. The causes of depression include 
complex interactions between social, psychological, and 
biological factors. The World Health Organization esti-
mates that in 2015, more than 264 million people world-
wide had depression, equivalent to 4.4% of the world’s 
population; it is more common among females (5.1%) 
than males (3.6%) [10].

Similarly, cognitive impairment is a serious public 
health problem, which is prevalent in older adults. The 
cognitive function of the older adults is an important 
indicator of their health. Mild cognitive impairment 
refers to a pathological state in which an individual has 
memory impairment or other cognitive impairment, 

but the ability to perform daily activities is not affected. 
Severe impairment of cognitive function may develop 
into dementia, which affects the patients’ physical and 
mental health and brings heavy economic and psycho-
logical burdens to the family and society. Studies have 
shown that by 2050, dementia will increase exponentially 
in the older adults aged ≥ 60 years, accounting for 22% of 
the world’s population [11]. In addition, the global cost 
of treating dementia is estimated at 818  billion US dol-
lars, it also note that the most recent estimate of the cost 
of treating dementia has risen to $1.3 trillion US dol-
lars from the WHO website for this information [12]. 
Currently, there is no effective treatment for dementia; 
therefore, early prevention is crucial, and mild cognitive 
impairment is the key stage of intervention.

Studies have shown that depression often co-occurs 
with dementia in old age [13]. Regarding the correlation 
between depression and cognitive function in the older 
adults, a study has found that depression in later life is 
a risk factor for cognitive deterioration and is associated 
with a two-fold increase in the incidence of dementia 
[14]. Another study found that older adult patients with 
depression may be at a higher risk of cognitive decline 
and brain atrophy. Relieving depression symptoms can 
help delay cognitive decline [15]. Mackin et al. found that 
depression is common in patients with mild cognitive 
impairment [16]. A study has reported a dose-response 
relationship between depression and the risk of dementia 
[17].

A large number of studies have found that the daily 
activity ability and poor sleep quality of the elderly are 
closely related to depression and cognitive dysfunction. 
Studies have shown that there is a positive correlation 
between physical activity and cognitive ability, which has 
been confirmed in the elderly population [18]. Another 
study found that sleep is an important lifestyle that affects 
the cognitive function of the elderly [19]. It was reported 
that sleep concerns are prevalent in older adults, and 
individuals with cognitive impairment may experience 
severer sleep disturbances than cognitively intact older 
adults [20]. Catherine Duclos et al. found that lack of 
sleep has a direct effect on cognition, and indirectly 
affects cognition by weakening the ability of daily living 
[21]. The literature has confirmed that ADL, depression 
and poor sleep quality of the elderly are related to each 
other [22].

Conclusions  This study found that depression symptoms in the older adults was significantly related to cognitive 
function. Older adults with depression symptoms are more likely to have cognitive impairment. In addition, poor 
sleep quality and the ability of daily living can play a mediating role between depression and cognition. In the 
future, the society should pay attention to the mental health of the elderly to avoid depression. They should also pay 
attention to the impact of their sleep quality and daily activity ability, so as to better maintain cognitive function.
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Existing studies have verified the relationship between 
depression, daily living ability, sleep quality and cognitive 
function, but the interaction between the four and the 
mediating effect of daily activity ability and sleep qual-
ity on depression and cognitive ability in the elderly have 
not been reported. Structural equation modeling is a sta-
tistical method based on covariance matrix analysis to 
examine the relationships between variables. It allows for 
the simultaneous investigation of the interactions among 
multiple variables, including both direct and indirect 
effects. Therefore, with the help of large sample data, this 
study uses structural equation modeling to explore the 
relationship between depression and cognitive function 
in the elderly and its possible mechanism, and explore 
whether daily activity ability and poor sleep quality play 
an intermediary role between them. The results will pro-
vide a reference for delaying cognitive function decline in 
the elderly and formulating health promotion measures 
and related policies for the elderly.

Methods
Sampling and data collection
This survey was part of the Anhui Health and Longev-
ity Survey (AHLS) that assessed the health conditions 
of older adult people living in Anhui, China, adopting 
the multi-stage method [23]. In the first stage, accord-
ing to geographical location, a city was determined to be 
in one of the four regions of eastern, western, southern, 
and northern Anhui Province. In the second stage, three 
to five urban communities were randomly selected from 
all urban communities in each sample city; the three to 
five rural communities were selected in each sample city 
according to the same principle. In the third stage, in the 
selected communities, face-to-face questionnaire surveys 
of 750 samples in each of the urban and rural areas were 
completed. Data were collected from July to August 2019. 
The investigators consisted of selected students from 
Anhui Medical University. Under the supervision of the 
community medical staff, the investigators entered the 
house of the elderly to explain the purpose of the survey. 
The elderly volunteered to participate in the survey, and 
the elderly who participated in the survey was given a 
small gift worth $1.

Participants
Participants aged ≥ 60 years were recruited for this study. 
The inclusion and exclusion criteria were based on the 
study by Albert et al. [24]. Criteria for subject inclusion 
were seniors who: (a) maintain good communication 
skills; and (b) agreed to participate in the study and was 
able to cooperate actively. The exclusion criteria were 
presence of dementia, a history of other psychiatric prob-
lems, cerebrovascular accident, Parkinson’s disease, brain 
injury. People who had thyroid disease, who were on 

sleeping and stress medicines, and those who had hear-
ing impairment or language communication impairment 
were also excluded. In this study, a total of 6211 elderly 
people were investigated, and 741 elderly people who 
were missing information on important variables were 
excluded. The valid sample totaled 5470 people.

Measurement
Exposure
The Patient Health Questionnaire (PHQ-9) is a simple 
and easy self-assessment tool [25]. It is often widely used 
for the screening of mental disorders in primary medical 
units, and is used to assess the depression symptoms of 
the older adults in this study. The PHQ-9 contains nine 
items, the scores of which range from 0 to 27. Scores 
of ≤ 4 indicate that the subjects have no symptoms of 
depression, and scores greater than or equal to 5 indi-
cate that the subjects have depression symptoms. PHQ-9 
scores of 5, 10, 15, and 20 represented mild, moderate, 
moderately severe, and severe depression, respectively 
[26].

Outcomes
The cognition of older adults people was tested using 
the Mini-Mental State Examination (MMSE) [27]. The 
MMSE briefly assesses several cognitive domains (time 
and space orientation, memory, calculation, and lan-
guage), and scores range from 0 to 30. Based on the 
research by Zhang et al. [28], we used different cut-off 
points according to the education level of the respon-
dents: 17 for those with no formal education, 20 for those 
who received 6 years of education or less (elementary), 
and 24 for those who had more than 6 years of education 
(middle or high school). Older adult people with MMSE 
scores lower than this cut-off point were judged to have 
cognitive impairment.

Mediating variables
The Barthel Index for Activities of Daily Living was used 
to assess the ability of the older adults to conduct daily 
activities (functional independence) [29]. It consists of 
10 items, including eating, bathing, grooming, dress-
ing, stool control, urination control, toileting, bed and 
chair transfer, walking on flat ground, and climbing up 
and down stairs. The answer to each item was divided 
into two to four categories or options and points were 
assigned according to the degree of help the research sub-
jects need to complete each activity item. The total score 
ranged from 0 to 100 points. A score < 100 is defined as 
an impaired ability of daily living [30].

The Pittsburgh Sleep Quality Index (PSQI) was used 
to assess the subjective sleep quality of the older adults 
in the past month. It was compiled by Buysee and trans-
lated into Chinese in 1996 [31]. The scale includes seven 
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dimensions, including time to fall asleep, sleep time, 
sleep efficiency, sleep quality, sleep disorders, hypnotic 
drugs, and daytime dysfunction, with each dimension 
scoring 0–3 points. The total PSQI score ranges from 0 to 
21, with higher scores indicating poorer sleep. When the 
total score was > 7, it indicated that the individual experi-
enced poor sleep quality [32].

Covariates
To control for potential confounding variables, age 
(years), hukou (household registration) status, marriage 
status, and income (Yuan/per year) were examined as 
adjustment variables. Hukou includes two options: agri-
cultural and non-agricultural. Marital status includes 
married and others (unmarried, divorced, widowed, etc.). 
Income is assessed by asking the respondents, “What is 
the average annual economic income?” The answers are 
divided into four levels: <6,500, 6,500–15,000, 15,000–
24,000, > 24,000.

Statistical analyses
Data were double-entered into a database using EpiData 
V.3.1, and then analyzed using SPSS (IBM SPSS Statis-
tics for Windows, Version 26.0. Armonk, NY: IBM Corp) 
and MPLUS Version 7.4 (Los Angeles, CA: Muthén & 
Muthén). Data analyses comprised of descriptive estima-
tions, correlation analysis and structural equation mod-
elling. Descriptive estimations were used to summarize 
the distribution of participant characteristics, frequency 
of occurrence of categorical variables (percentage), and 
mean of continuous variables (standard deviation, SD). 
Statistical significance was set at p < 0.05. Pearson corre-
lation analysis was used to test the relationship between 
depression symptoms, cognition, poor sleep quality and 
daily living ability of the elderly.

The structural equation model was used to explore the 
relationship and specific pathways of depression symp-
toms, cognition, poor sleep quality, and the ability of 
daily living in the older adults. Maximum likelihood (ML) 
was used to estimate the model parameters. The model 
fit was approximated by the following criteria: (a) ratio of 
the chi-square value to degrees of freedom (χ2/df) ≤ 3; (b) 
comparative fit index (CFI) ≥ 0.90; (c) Tucker-Lewis Index 
(TLI) ≥ 0.95; (d) standardized root mean square residual 
(SRMR) < 0.05; (e) root mean square error of approxi-
mation (RMSEA) < 0.05 [33]. In the model, depression 
symptoms, cognition, poor sleep quality, the ability of 
daily living, hukou status, and marriage status are all two-
category variables, income is treated as a four-category 
variable, and age is a numerical variable.

Results
General information
For all 5470 respondents, the mean age was (71.03 ± 7.11) 
years. Of these, 2,497 were men and 3,987 were married. 
There were 3,761 people with agricultural hukou. The 
annual income of 3297 participants was < 6,500 Yuan, 814 
participants had an annual income between 6,500 and 
15,000 Yuan, and only 913 participants had an annual 
income > 24,000 Yuan.

Among all participants, the mean cognitive score was 
(21.51 ± 6.10) (out of a total score of 30). The average 
score for depression was (3.68 ± 4.29) (out of a total score 
of 27), and there were 1730 patients with depression 
symptoms, accounting for 31.6% of the sample. The aver-
age score for the ability of daily living was (94.81 ± 7.51) 
(out of a total score of 100). The average score for sleep 
was (6.50 ± 3.68) (out of a total score of 21). There were 
1,843 older adults with poor sleep quality. See Table 1 for 
details.

Table 1  Characteristics of the participants
Variables Number(n = 5470) Percentage(%)
Age
  60–70 2913 53.3
  71–80 1928 35.2
  >80 629 11.5
Gender
  Male 2497 45.6
  Female 2973 54.4
Marriage
  Married 3987 72.9
  Others 1483 27.1
Hukou
  Agricultural 3761 68.8
  Non-agricultural 1709 31.2
Income
  <6500 3297 60.3
  6500–15,000 814 14.9
  15,000–24,000 446 8.2
  >24,000 913 16.7
Cognition
  Normal 3681 67.3
  Impairment 1789 32.7
Depression symptoms
  No 3740 68.4
  Yes 1730 31.6
The ability of daily living
  Normal 2317 42.4
  Disability 3153 57.6
Poor sleep quality
  No 3627 66.3
  Yes 1843 33.7
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The correlation between depression symptoms, the ability 
of daily living, poor sleep quality and cognition
Pearson correlation analysis showed that depression 
symptoms was negatively correlated with cognition (r=-
0.232, p < 0.001) and the ability of daily living (r=-0.115, 
p < 0.001), and positively correlated with poor sleep qual-
ity (r = 0.471, p < 0.001). See Table 2 for details.

Structural equation modelling
Structural equation models were built to estimate the 
relationships between depression symptoms, cognition, 
poor sleep quality, and the ability of daily living. After 
adjusting for age, hukou, marriage, and income, the model 
fit indices, the standardized direct effects among the four 
variables, and the indirect effects of the two mediation 
variables are shown in Tables 3 and 4. The model fit indi-
ces were as follows: χ2/df = 2.794, CFI = 0.999, TLI = 0.988, 

SRMR = 0.004, and RMSEA = 0.018, indicating that the 
model has a good fit.

Relationships among the variables
In the structural model, depression symptoms was 
observed to have a significant, but weak, direct effect 
on cognition (β=-0.075, 95%CI=-0.099, -0.050); par-
ticipants with depression symptoms were more likely 
to report lower cognition scores. Depression symptoms 
was also significantly associated with the two mediating 
variables. Participants with depression symptoms were 
more likely to have poor sleep quality than those without 
depression symptoms (β = 0.420, 95%CI = 0.409, 0.447). 
As for the ability of daily living, older people with depres-
sion symptoms often had poorer abilities in daily living 
(β=-0.161,95%CI=-0.163, -0.113). The direct effect of 
depression symptoms on cognition was less than that of 
depression symptoms on daily living ability.

Significant correlations were also found between cog-
nition and the two mediating variables. Participants with 
poor sleep quality were more likely to have lower cogni-
tion scores (β=-0.042, 95%CI=-0.070, -0.024). Cognition 
was also significantly influenced by the ability of daily 
living (β = 0.143, 95%CI = 0.112, 0.173), and participants 
with poor abilities in daily living had lower cognition 

Table 2  Correlation analysis of depression symptoms, the ability of daily living, poor sleep quality, and cognition
Variables Depression

symptoms
Cognition The ability of daily living Poor sleep quality

Depression symptoms 1.000
Cognition -0.232** 1.000
The ability of daily living -0.115** 0.095** 1.000
Poor sleep quality 0.471** -0.124** -0.066** 1.000
**p < 0.01

Table 3  Model fit indices
Model Fit Home
χ2/df 5.587/2
CFI/TLI 0.999/0.988
SRMR 0.004
RMSEA 0.018(0.000, 0.037)

Table 4  Standardized direct and indirect effect
Variables Standardized coefficient(95%CI)
Direct effects
Depression symptoms
  Cognition -0.075(-0.099, -0.050) **
  Poor sleep quality 0.420(0.409, 0.447) **
  Ability of daily living -0.161(-0.163, -0.113) **
Poor sleep quality
  Ability of daily living -0.049(-0.079, -0.027) **
  Cognition -0.042(-0.070, -0.024) **
Ability of daily living
  Cognition 0.143(0.112, 0.173) **
Indirect effects
Depression symptoms →Ability of daily living →Cognition -0.020(-0.030, -0.010) **
Depression symptoms →Poor sleep quality →Cognition -0.020(-0.025, -0.014) *
Depression symptoms →Poor sleep quality →Ability of daily living →Cognition -0.003(-0.005, 0.001) *
Total Indirect -0.043(-0.054, -0.032) **
Total -0.117(-0.139, -0.096) **
**p < 0.01, *p < 0.05; Adjusted for age, hukou, marriage and income
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scores. The direct effect of daily living ability on cogni-
tion was greater than that of depression symptoms and 
poor sleep quality on cognition.

In addition, there was a significant association between 
the two mediating variables, with a higher ability of daily 
living being associated with better sleep quality (β=-
0.049,95%CI=-0.079, -0.027). Before and after adding 
covariates, the direct and indirect effects of each variable 
in the model were significant. See Table 4; Fig. 1 for fur-
ther details.

Mediation of poor sleep quality and the ability of daily living
The results showed that poor sleep quality play a medi-
ating role between depression symptoms and cognition 
(β=-0.020, 95%CI=-0.025, -0.014). The ability to perform 
daily living also showed a significant mediating effect 
between depression symptoms and cognitive function 
(β=-0.020, 95%CI=-0.030, -0.010). In addition, the indi-
rect relationship between depression symptoms and 
cognition through poor sleep quality and the ability to 
perform daily living was also significant. In general, the 
three indirect associations between depression symp-
toms and cognition were smaller than the direct associa-
tions, and the mediating effects of poor sleep quality and 
ability of daily living were approximately the same.

Discussion
In this study, a structural equation model was employed 
to examine the effects of depression symptoms, daily liv-
ing ability and poor sleep quality on cognition function 
and the mechanism in the elderly, as well as to explore 
the mediating roles of daily activity ability and poor sleep 
quality in the relationship between depression symp-
toms and cognition. The findings revealed that depres-
sion symptoms and poor sleep quality had a negative 
effect on cognition, whereas daily living ability had a 
positive impact. Additionally, both daily living ability 
and poor sleep quality had mediating effects in the asso-
ciation between depression symptoms and cognition, 
but the mediating effects were weaker than the direct 
effect of depression symptoms on cognition. This study 
contributes to the existing literature by enhancing our 
understanding of the complex interplay among depres-
sion symptoms, daily living ability, poor sleep quality and 
cognition. Furthermore, it provides valuable insights for 
future research to further explore the relationship among 
these factors and the development of specific interven-
tion strategies.

Depression symptoms and cognitive status of the elderly 
in Anhui
The survey found that the average score of cognitive func-
tion of the older adults in Anhui Province is 21.51, which 

Fig. 1  Results of the structural equation model.**p<0.01,*p<0.05; Adjusted for age, hukou, marriage and income
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is slightly lower than the results of a study on the older 
adults in Sao Paulo, Brazil [34], and the detection rate of 
cognitive dysfunction was 32.7%, which is at a high level. 
This is higher than the result of a previous study in China 
(14.71%) [35], and also higher than the range of mild 
cognitive impairment incidence in the 60–84 years age 
group, according to the new version of the clinical guide-
lines for mild cognitive impairment issued by the Ameri-
can Academy of Neurology (AAN) in 2018 (6.7–25.2%) 
[36]. This discrepancy may be due to different survey 
tools used or differences in the characteristics of the sur-
vey target population; in addition, the detection rate of 
depression symptoms was 31.6%, which is similar to the 
results of Tsolaki et al. on the prevalence of depression in 
the older adults in Greece [37], but higher than that of Li 
et al. on the prevalence of depression in the older adults 
in China [38]. The reasons for the different results may be 
related to the measurement tools adopted by the research 
institutes, the survey populations they investigated, and 
the different determination criteria determined.

Relationship between depression symptoms and cognitive 
function
Previous studies have observed a correlation between 
depression and cognitive function [39, 40]. Although 
these studies differ in specific details, they all found 
negative effects of depression on cognitive function in 
terms of results [41], which also confirmed our findings. 
Notably, the study results revealed a relatively weak cor-
relation between depression symptoms and cognitive 
function, which may be attributed to potential interfer-
ence from anxiety and other psychological factors that 
can diminish the direct relationship between depression 
and cognition [42]. Although the association between 
depression symptoms and cognitive function was weak, 
this finding suggests that further studies may be needed 
to explore the mechanism of this relationship and the 
underlying influencing factors.

The mediating role of daily living ability and sleep in 
depression and cognitive function
This study found that depression symptoms is related 
to impaired ability of daily living and indirectly affects 
cognitive function by affecting the ability of daily living, 
which is consistent with related research results [43]. 
Depression easily triggers social barriers in the older 
adults, reducing their frequency of participation in social 
activities and going out, thereby affecting their ability to 
perform daily living and their physical health. The poorer 
the ability of the older adults in daily living, the less they 
go out, and the less opportunity they have to receive 
external information stimulation, which may aggravate 
the impairment of cognitive function, thus forming a 
vicious circle [38].

This study also found that depression symptoms in the 
older adults is significantly related to sleep quality, which 
is consistent with the results of Akie Ichimori et al. on 
the sleep quality and psychological status of older adults 
Japanese people [44]. At the same time, poor sleep qual-
ity also mediates the impairment of depression on cog-
nitive function. A possible reason is that depression can 
cause the older adults to have some negative emotions, 
thinking wildly all day, and worrying too much, which 
can cause insomnia or dreaminess, and affect the quality 
of sleep. Long-term poor sleep quality can induce cardio-
vascular and cerebrovascular diseases, physical diseases, 
and mental disorders in the older adults, which in turn 
affect cognitive ability.

Studies have also found that poor sleep quality can eas-
ily lead to insufficient effective sleep time in the older 
adults. On the one hand, lack of sleep causes the older 
adults to lose attention and feel dull, which affects their 
memory and recall ability [45]; on the other hand, poor 
sleep quality can lead to excessive daytime sleep in some 
elderly individuals, which not only affects the health of 
their physiological functions but also leads to limited 
social activities, reduced thinking activities, and cogni-
tive decline [46].

In this study, it was found that the mediating effect 
of daily living ability and poor sleep quality in the asso-
ciation between depression symptoms and cognition was 
smaller than the direct effect of depression symptoms on 
cognition. This indicated that such mediating effect was 
relatively weak, and more attention should be paid to the 
direct influence of depression symptoms on cognition. 
In order to further understand this phenomenon, future 
research can be carried out to further explore other pos-
sible mediating variables or new paths.

The control variables of this study
This study included four control variables: household 
registration, age, income, and marital status. Relevant 
studies have shown that age is negatively correlated with 
cognition, and marital status and income are positively 
correlated with cognition, which is consistent with the 
results of this study [47, 48]. In this study, household reg-
istration was related to both the outcome variable and the 
intermediary variable, which has rarely been reported in 
previous studies. This may be because the social support 
of the elderly with agricultural household registration is 
generally less, the social network is monotonous, and it is 
prone to depression and cognitive decline [49, 50].

Suggestions on delaying cognitive decline in the elderly
Based on the results of this study, the following sugges-
tions are put forward to delay the cognitive decline of the 
elderly. First of all, the community or government should 
pay attention to the social behavior of the older adults, 



Page 8 of 10Huijun et al. BMC Geriatrics          (2025) 25:223 

and actively take measures to encourage them to go out 
to participate in social activities frequently, strengthen 
their connection with society, actively receive external 
information, maintain good living ability, and delay the 
decline of their cognitive ability. Secondly, family mem-
bers should regularly communicate with the elderly, 
understand their needs and confusion, and give them 
emotional support and care. Through regular compan-
ionship, family members can help the elderly maintain 
a good state of mind and reduce depression symptoms. 
Finally, caregivers of the elderly should pay attention to 
the sleep status of the elderly, optimize the sleep envi-
ronment, help them develop good sleep habits, improve 
sleep quality, reduce fatigue, and prevent cognitive 
decline.

Innovation and deficiency of the research
In this study, structural equation model was used to 
reveal the mechanism of depression, daily activity ability 
and poor sleep quality on cognitive function. It was found 
that daily living ability and poor sleep quality played an 
intermediary role between depression and cognitive 
function, as well as the path and size of each variable. 
Previous studies have mainly focused on the role of a sin-
gle mediating variable. This study provides a more com-
prehensive perspective for understanding the mechanism 
of depression on cognitive function in the elderly by 
exploring the dual mediating effects of daily living ability 
and poor sleep quality. Improving daily living ability and 
sleep quality will help to reduce the impact of depression 
on cognitive function.

This study should not be viewed without limitations. 
Firstly, this study is a cross-sectional study, and the cau-
sality cannot be determined. In addition, the cognitive 
ability of the older adults could be affected by various 
factors. However, this study only controlled for some 
confounding factors, which may require more in-depth 
research in future studies, such as the control of chronic 
diseases, exercise, diet and other variables.

Conclusion
This study found that depression symptoms in the older 
adults was significantly related to cognitive function. 
Older adults with depression symptoms are more likely 
to have cognitive impairment. In addition, poor sleep 
quality and daily activity ability can play a mediating role 
between depression symptoms and cognitive function. 
Our findings are conducive to a clearer understanding of 
the interaction between depression symptoms and cogni-
tive function in the older adults, as well as the regulatory 
role of mediating variables, and clarify the path of action 
for remediation. These findings may provide a reference 
for the government or society to formulate measures to 
delay the decline of cognitive function in the older adults. 

In the future, society and/or families should not only pay 
attention to the mental health of the older adults to avoid 
the generation of depression but also consider the impact 
of their sleep quality and daily activity ability, so as to 
better maintain cognitive function.
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