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Abstract

:

The purpose of this study was to identify the factors affecting subjective cognitive impairment. We analyzed data from the 2019 Korea Community Health Survey and enrolled 68,546 middle-aged adults, aged 50 to 64 years, and 74,547 older adults, aged 65 years and older, in this study. Multiple logistic regression analysis was performed to identify factors influencing subjective cognitive impairment. Of the participants, 11,926 (17.4%) middle-aged and 21,880 (29.4%) older adults living in the community reported subjective cognitive impairment. Major factors that influenced subjective cognitive impairment in both middle-aged and older adults were gender, subjective stress, depressive symptoms, and alcohol drinking. In contrast to middle-aged adults, the marital status of older adults affected subjective cognitive impairment. Therefore, the factors affecting subjective cognitive impairment in middle-aged and older adults need to be considered for screening and management to prevent cognitive impairment and dementia. In particular, it is necessary to evaluate and manage stress and depressive symptoms from middle age to prevent subjective cognitive impairment.
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1. Introduction


As the middle-aged and elderly population increases due to increased lifespans of the population, cognitive impairment related to dementia is emerging as a major health problem [1]. Aggravation of cognitive impairment eventually leads to dementia and increased medical costs [2,3]. Therefore, it is necessary to pay attention to cognitive impairment in middle age and old age.



The prevalence of mild cognitive impairment among Korean older adults over 65 years old is 22.6% [4]. Mild cognitive impairment is a preclinical stage of dementia that indicates a cognitive change between normal aging and dementia and is associated with high risk of dementia [5,6]. Cognitive impairment in old age is recoverable by 10–15% when diagnosed early [7]. Cognitive impairment decreases the quality of life of the individual as well as of the family caring for them [8]. Because subjective cognitive impairment may be a symptomatic indicator of Alzheimer’s disease [9] early screening and continuous management of subjective cognitive impairment are needed.



For screening of subjective cognitive impairment, which indicates how an individual feels and evaluates changes in overall cognitive functions such as memory, concentration, and language ability, is important [10]. The Centers for Disease Control and Prevention (CDC) in the United States investigated the subjective cognitive impairment of middle-aged people over 45 years of age as well as older adults. During 2015–2017, 11.7% of older adults aged 65 years and older and 10.8% of middle-aged people aged 45 to 64 years experienced subjective cognitive impairment [11]. Since 2018, the Korea Disease Control and Prevention Agency (KDCA) has investigated the subjective cognitive impairment of middle-aged people aged 50 and over as a new health indicator. Therefore, subjective cognitive impairment is considered one of the important health problems that needs to be managed from middle age.



According to the results of previous studies, age, education level, and degree of depression had an effect on mild cognitive impairment [12] and subjective cognitive decline in older adults [13,14]. In addition, activity ability, diabetes, smoking, exercise, subjective health status, and social relationships affected cognitive decline [15,16,17]. Legdeur et al. [18] found that smoking, high LDL, and depression were risk factors for cognitive decline in participants aged 50 to 70 years, whereas stroke and hypertension were risk factors in participants aged 70 years and older, indicating a difference by age.



Most studies on factors affecting subjective cognitive impairment have targeted older adults, and there is little research that includes the middle-aged. Identifying the factors influencing the experiences of subjective cognitive impairment in middle-aged and older adults is important for early screening and prevention of cognitive impairment. Therefore, this study aims to identify the experiences of subjective cognitive impairment in middle-aged and older adults and to identify factors affecting the experiences of subjective cognitive impairment.




2. Materials and Methods


2.1. Data Source and Samples


Data from the 2019 Korea Community Health Survey (KCHS), a nationwide cross-sectional survey, conducted by the KDCA were analyzed. In the KCHS, a stratified two-stage sampling method based on resident registration information was used. Sample residential areas were selected using a stratified sampling method, and sample households were selected using a systematic sampling method. All members aged 19 years and over in the sample households were selected as the target population. Trained investigators visited selected sample households and collected data using face-to-face interviews from August to October of 2019. In this study, of 229,099 participants in the 2019 KCHS, 68,546 middle-aged adults aged 50 to 64 years and 74,547 older adults aged 65 years and older were included in the final analysis.




2.2. Instruments


2.2.1. Subjective Cognitive Impairment


Subjective cognitive impairment was measured using the Behavioral Risk Factor Surveillance System (BRFSS) questionnaire [19]. To identify subjective cognitive impairment, participants were asked whether they had experienced more frequent or more severe mental confusion or memory loss in the past year. Participants answered “yes” or “no” depending on whether they subjective cognitive impairment.




2.2.2. Physical Activity


Physical activity was measured using the Korean version of the International Physical Activity Questionnaire Short Form. The test-retest reliability and criterion validity of the tool were confirmed [20]. Participants were asked how many days they performed vigorous physical activity, moderate physical activity, and walking for at least 10 min over the past week. Vigorous physical activity includes activities that are very strenuous or require a lot of breathlessness such as running, climbing, biking at a high speed, swimming fast, and carrying heavy objects. Moderate physical activity includes activities that are a bit strenuous or that result in some shortness of breath, such as slow swimming, badminton, table tennis, and carrying light objects.




2.2.3. Subjective Stress


Subjective stress was measured as that felt during normal daily life (work, housework, etc.). The levels of stress were ‘very much,’ ‘a lot,’ ‘a little,’ and ‘hardly any.’




2.2.4. Depressive Symptoms


Depressive symptoms were measured using the Patient Health Questionnaire-9 (PHQ-9) [21]. The PHQ-9 measures nine factors of displeasure, fatigue, appetite change, guilt, worthlessness, decreased concentration, slow movement, restlessness, and suicidal ideation. Each question was measured on a 4-point Likert scale, with total scores ranging from 0 to 27. The depressive symptoms were classified into five levels: minimal (0–4), mild (5–9), moderate (10–14), moderately severe (15–19), and severe (20–27). In this study, the Cronbach’s alpha of the PHQ-9 was 0.803.




2.2.5. Social Network


Participants were asked about the frequency of contact with relatives including family members, neighbors, and friends but excluding relatives or family members living with them. Contact included only face-to-face interactions or phone calls. The frequency of contact was classified as none, 1 to 3 times per month, 1 to 3 times per week, and 4 or more times per week.





2.3. Ethical Considerations


We obtained approval from the KDCA to use the 2019 KCHS data. In addition, we received an exemption from deliberation for the 2019 KCHS data analysis from the institutional review board of the university (IRB No. ewha-202105-0005-01). The KCHS data are available in the public domain and do not include personal information. The KCHS was conducted after obtaining written consent from the participants.




2.4. Data Analysis


Data analysis was performed using SPSS version 26 (IBM, Armonk, NY, USA). Frequency, percentage, mean, and standard deviation were calculated to confirm the general and health-related characteristics, social support, and psychosocial characteristics of the participants. The differences of demographic and health-related characteristics between middle-aged and older adults were analyzed using chi-square tests and t-tests. Multiple logistic regression analyses were performed to identify factors influencing subjective cognitive impairment.





3. Results


The mean age of the participants was 56.6 years among the middle-aged and 73.9 years among the older adults. Of the 68,527 middle-aged participants, 11,926 (17.4%) reported subjective cognitive impairment; 21,880 (29.4%) of 74,471 older adults reported subjective cognitive impairment (χ2 = 2878.42, p < 0.001) (Table 1).



Smokers comprised 42.9% of middle-aged and 37.7% of older adults (χ2 = 393.04, p < 0.001), and alcohol drinkers comprised 86.5% of middle-aged and 69.3% of older adults (χ2 = 6219.73, p < 0.001). Of middle-aged adults, 27.1% had hypertension and 11.3% had diabetes; of older adults, 54.5% had hypertension and 22.4% had diabetes (χ2 = 10,924.53, p < 0.001; χ2 = 3131.99, p < 0.001). Minimal depressive symptoms were reported by 87.6% of middle-aged and 80.2% of older adults (χ2 = 1503.47, p < 0.001) (Table 2).



Table 3 shows the factors influencing subjective cognitive impairment in the middle-aged group. The older were the participants, the more frequent was the subjective cognitive impairment they experienced (odds ratio [OR] = 1.04, 95% confidence interval [CI]: 1.03–1.04). Women were more likely to experience subjective cognitive impairment than men (OR = 1.59, 95% CI: 1.46–1.73), and participants with a monthly income less than $1000 were more likely to experience subjective cognitive impairment than were those whose monthly income was more than $5000 (OR = 1.13, 95% CI: 1.014–1.274). Alcohol drinkers were more likely to experience subjective cognitive impairment than non-drinkers (OR = 1.35, 95% CI: 1.25–1.46). Participants who performed more frequent vigorous physical activity were more likely to experience subjective cognitive impairment (OR = 1.02, 95% CI: 1.01–1.04). Participants who had no contact with family and relatives for one month were more likely to experience subjective cognitive impairment than were those who had contact more than four times a week (OR = 1.11, 95% CI: 1.01–1.22). Participants with too much stress were more likely to experience subjective cognitive impairment than were participants with hardly any stress (OR = 1.96, 95% CI: 1.65–2.34). Participants with minimal depressive symptoms were more likely to experience subjective cognitive impairment than participants with moderately severe (OR = 4.85, 95% CI: 3.64–6.46) or severe depressive symptoms (OR = 7.58, 95% CI: 5.05–11.38).



Table 4 shows the factors influencing subjective cognitive impairment in older adults. Women were more likely to experience subjective cognitive impairment than men (OR = 1.34, 95% CI: 1.24–1.44). Compared to married participants, participants who answered single/other (OR = 1.14, 95% CI: 1.03–1.25) were more likely to experience subjective cognitive impairment. Those living with a spouse were more likely to experience subjective cognitive impairment than were those living alone (OR = 1.16, 95% CI: 1.04–1.29). Participants with elementary or lower education level were more likely to experience subjective cognitive impairment than were those with college or higher education (OR = 1.16, 95% CI: 1.06–1.27). Smokers were more likely to experience subjective cognitive impairment than non-smokers (OR = 1.09, 95% CI: 1.01–1.18), and alcohol drinkers were more likely to experience subjective cognitive impairment than non-drinkers (OR = 1.25, 95% CI: 1.18–1.31). Participants who had no contact with family and relatives for one month (OR = 1.25, 95% CI: 1.16–1.34) and those who had contact 1–3 times per month (OR = 1.15, 95% CI: 1.07–1.22) were more likely to experience subjective cognitive impairment than were those who had contact more than four times a week. Participants with too much stress were more likely to experience subjective cognitive impairment than were participants with hardly any stress (OR = 1.75, 95% CI: 1.51–2.04). Participants with minimal depressive symptoms were more likely to experience subjective cognitive impairment than were participants with moderately severe (OR = 4.26, 95% CI: 3.46–5.24) or severe depressive symptoms (OR = 6.90, 95% CI: 5.02–9.50).




4. Discussion


The purpose of this study was to identify the factors affecting experiences of subjective cognitive impairment. In this study, 17.4% of middle-aged adults and 29.4% of older adults experienced subjective cognitive impairment. The incidence of cognitive impairment increases with age [22], and the risk of cognitive impairment increases in older adults with subjective cognitive impairment [23]. However, the high rate of subjective cognitive impairment in middle-aged people in this study indicates that screening tests are needed to identify subjective cognitive impairment not only in older adults, but also in middle-aged adults.



In this study, age, gender, and education level affected subjective cognitive impairment in both middle-aged and older adults. The results of this study support previous studies that reported an increased risk of subjective cognitive impairment in female participants and those with older age and lower education level [24,25]. Therefore, healthcare providers need to pay attention to and manage the subjective cognitive function changes of older women and older adults with low educational level. In this study, the lower the income of middle-aged participants was, the higher the subjective cognitive impairment risk was. This supports the results of a previous study in the United States [26] which showed that the risk of subjective cognitive impairment increased as the annual household income of participants aged 45 or older decreased. Therefore, it is necessary to conduct early screening tests for subjective cognitive impairment targeting middle-aged adults with low economic status.



Unlike in middle-aged adults, marital status and living arrangement in old age were significant factors influencing subjective cognitive impairment. In the elderly, the risk of subjective cognitive impairment in singles increased compared to that of participants with spouses. A previous study [27] reported that unmarried older adults were vulnerable to memory decline, but the relationship between marital status and subjective cognitive impairment was not reported, so further research is needed. In this study, the risk of subjective cognitive impairment was higher in older adults living with a spouse than in older adults living alone. Differences in subjective cognitive function according to household type among older adults are considered to be related to emotional attachment and interaction with family members living together. Kim [28] reported that the numbers of social activities and meetings with friends and relatives among elderly people living alone were higher than those of elderly people with a spouse. However, in this study, marital status and living arrangement showed contradictory results among factors affecting subjective cognitive impairment in older adults. Therefore, further research is needed on the relationship between marital status, living arrangement, and subjective cognitive function.



Diabetes affected subjective cognitive impairment in both middle-aged and older adult participants. In previous studies, diabetes was identified as an influencing factor of cognitive decline [16,17]. Since the duration and complications of diabetes were not investigated in this study, further research is needed to determine whether there is a difference in subjective cognitive impairment according to diabetes-related characteristics. It is known that active physical activity during mid-to-late life may contribute to prevention of subjective cognitive impairment in late-life [29], and that physical activity and exercise level delay the onset of dementia [30]. In this study, the level of physical activity had an effect on subjective cognitive impairment in both middle and old age.



Depressive symptoms and subjective stress were major risk factors influencing subjective cognitive impairment in middle-aged and older adults in this study. In previous studies, depression [31,32,33] and stress [34] affected subjective cognitive impairment, which was consistent with the results of this study. Subjective cognitive impairment and depressive symptoms are closely related, and a high degree of depressive symptoms may increase the risk of subjective cognitive decline [13,14]. Therefore, to prevent subjective cognitive impairment, it is necessary to manage depressive symptoms from middle age. Perceived stress level was reported as a predictor of subjective memory complaints [35]. Therefore, it is necessary to evaluate and manage stress and depressive symptoms from middle age to prevent subjective cognitive impairment.



This study has several limitations. Since this study investigated subjective indicators to evaluate subjective cognitive impairment, it is necessary to consider objective test results to evaluate cognitive function in future studies. In this study, the selection of tools was limited because secondary analysis was performed using the national data. Subjective cognitive impairment and subjective stress tools consist of a single item. However, in a large prospective epidemiologic study, a single item is used practically, and it is reported that the single item subjective stress tool shows reliability and validity similar to the multi-item tool [36]. Analysis of cross-sectional data limited the identification of causal relationships between variables. However, the study identified factors influencing subjective cognitive impairment in middle-aged and older adults living in the community based on Korean national data.




5. Conclusions


In this study, 17.4% of middle-aged and 29.4% of older adults living in the community experienced subjective cognitive impairment. Gender, subjective stress, depressive symptoms, and alcohol drinking were major factors influencing subjective cognitive impairment in both middle-aged and older adults. In contrast to middle-aged adults, the marital status of older adults had an effect on subjective cognitive impairment. It is necessary to screen the factors affecting subjective cognitive impairment according to age group, middle-aged vs. elderly, and to manage these factors to prevent cognitive impairment and dementia.
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Table 1. Characteristics of the participants (N = 143,093).






Table 1. Characteristics of the participants (N = 143,093).





	
Variables

	
Middle-Aged

	
Older Adults

	
χ2

	
p




	
M ± SE or N (%)

	
M ± SE or N (%)






	
Sex

	

	

	

	




	
   Male

	
30,978 (49.2)

	
30,983 (44.6)

	
395.97

	
<0.001




	
   Female

	
37,568 (50.8)

	
43,564 (55.4)

	

	




	
Marital Status

	

	

	

	




	
   Married

	
55,386 (81.7)

	
47,293 (65.9)

	
4572.78

	
<0.001




	
   Single/others

	
13,056 (18.3)

	
27,207 (34.1)

	

	




	
Monthly income (USD)

	

	

	

	




	
   ≤1000

	
6607 (7.0)

	
33,284 (36.9)

	
27,932.54

	
<0.001




	
   1001~3000

	
21,767 (29.4)

	
22,733 (37.9)

	

	




	
   3001~5000

	
15,514 (27.0)

	
5633 (11.8)

	

	




	
   ≥5000

	
23,023 (36.6)

	
11,364 (13.4)

	

	




	
Education level

	

	

	

	




	
   Elementary School or less

	
9542 (8.6)

	
44,692 (48.1)

	
35,421.98

	
<0.001




	
   Middle school

	
12,424 (14.2)

	
12,699 (19.4)

	

	




	
   High school

	
29,083 (44.0)

	
11,566 (20.7)

	

	




	
   College or more

	
17,392 (33.2)

	
5536 (11.8)

	

	




	
Subjective cognitive impairment

	

	

	

	




	
   Yes

	
11,926 (17.4)

	
21,880 (29.4)

	
2878.42

	
<0.001




	
   No

	
56,601 (82.6)

	
52,591 (70.6)

	

	




	
Living arrangement

	

	

	

	




	
   Living alone

	
8105 (9.6)

	
19,156 (20.3)

	
16,361.83

	
<0.001




	
   Living with spouse

	
26,073 (28.6)

	
37,690 (48.2)

	

	




	
   Living with parents or/and children

	
25,655 (48.5)

	
9341 (17.6)

	

	




	
   Others

	
8648 (13.3)

	
8323 (13.9)

	

	




	
Frequency of family and relatives contact

	

	

	

	




	
   None

	
9701 (16.3)

	
9683 (14.9)

	
656.75

	
<0.001




	
   1–3 times/month

	
18,720 (31.5)

	
17,150 (26.3)

	

	




	
   1–3 times/week

	
20,136 (27.3)

	
23,682 (30.4)

	

	




	
   ≥4 times/week

	
19,969 (24.9)

	
23,999 (28.5)

	

	




	
Frequency of friend contact

	

	

	

	




	
   None

	
11,539 (16.0)

	
22,329 (27.7)

	
4100.87

	
<0.001




	
   1–3 times/month

	
20,561 (32.2)

	
15,641 (23.7)

	

	




	
   1–3 times/week

	
20,877 (31.6)

	
16,731 (24.1)

	

	




	
   ≥4 times/week

	
15,529 (20.2)

	
19,690 (24.5)

	

	




	
Frequency of neighbor contact

	

	

	

	




	
   None

	
18,919 (39.7)

	
12,058 (28.3)

	
5157.92

	
<0.001




	
   1–3 times/month

	
9666 (16.5)

	
6578 (11.6)

	

	




	
   1–3 times/week

	
16,598 (22.1)

	
16,230 (21.8)

	

	




	
   ≥4 times/week

	
23,065 (21.6)

	
39,490 (38.2)
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Table 2. Health related characteristics of the participants (N = 143,093).






Table 2. Health related characteristics of the participants (N = 143,093).





	
Variables

	
Middle-Aged

	
Older Adults

	
χ2 or t

	
p




	
M ± SE or N (%)

	
M ± SE or N (%)






	
Smoking

	

	

	

	




	
   Yes

	
27,369 (42.9)

	
26,312 (37.7)

	
393.04

	
<0.001




	
   No

	
41,172 (57.1)

	
48,230 (62.3)

	

	




	
Alcohol drinking

	

	

	

	




	
   Yes

	
57,052 (86.5)

	
48,912 (69.3)

	
6219.73

	
<0.001




	
   No

	
11,490 (13.5)

	
25,632 (30.7)

	

	




	
Sleep (hours/day)

	
6.45 ± 0.01

	
6.47 ± 0.01

	
2.44

	
0.015




	
Vigorous physical activity (days/week)

	
0.88 ± 0.01

	
0.48 ± 0.01

	
−32.61

	
<0.001




	
Moderate physical activity (days/week)

	
1.49 ± 0.01

	
1.15 ± 0.01

	
−21.46

	
<0.001




	
Walking (days/week)

	
4.17 ± 0.01

	
4.08 ± 0.01

	
−4.72

	
<0.001




	
Hypertension

	

	

	

	




	
   Yes

	
19,775 (27.1)

	
40,947 (54.5)

	
10,924.53

	
<0.001




	
   No

	
48,766 (72.9)

	
33,563 (45.2)

	

	




	
Diabetes

	

	

	

	




	
   Yes

	
8426 (11.3)

	
16,069 (22.4)

	
3131.99

	
<0.001




	
   No

	
60,114 (88.7)

	
58,453 (77.6)

	

	




	
Subjective stress

	

	

	

	




	
   Very much

	
1614 (2.5)

	
1662 (2.3)

	
5410.11

	
<0.001




	
   A lot

	
12,323 (19.2)

	
10,713 (14.5)

	

	




	
   A little

	
39,382 (58.4)

	
32,673 (45.7)

	

	




	
   Hardly

	
15,223 (19.9)

	
29,383 (37.5)

	

	




	
Depressive symptoms

	

	

	

	




	
   Minimal (0–4)

	
60,304 (87.6)

	
59,639 (80.2)

	
1503.47

	
<0.001




	
   Mild (5–9)

	
6494 (9.9)

	
10,777 (14.8)

	

	




	
   Moderate (10–14)

	
1069 (1.7)

	
2308 (3.3)

	

	




	
   Moderately severe (15–19)

	
350 (0.5)

	
806 (1.2)

	

	




	
   Severe (20–27)

	
168 (0.3)

	
371 (0.5)
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Table 3. Factors influencing subjective cognitive impairment among middle-aged adults.






Table 3. Factors influencing subjective cognitive impairment among middle-aged adults.





	
Variables

	
Model 1

	
Model 2

	
Model 3




	
OR

	
95% CI

	
OR

	
95% CI

	
OR

	
95% CI






	
Age

	
1.03 **

	
1.02–1.04

	
1.03 **

	
1.02–1.04

	
1.04 ***

	
1.03–1.04




	
Sex

	

	

	

	

	

	




	
   Male

	
Ref.

	

	
Ref.

	

	
Ref.

	




	
   Female

	
1.47 **

	
1.39–1.55

	
1.84 **

	
1.69–2.00

	
1.59 ***

	
1.46–1.73




	
Marital status

	

	

	

	

	

	




	
   Married

	
Ref.

	

	
Ref.

	

	
Ref.

	




	
   Single/others

	
1.16 **

	
1.15–1.29

	
1.13 *

	
1.02–1.26

	
1.03

	
0.92–1.15




	
Monthly income (USD)

	

	

	

	

	

	




	
   >5000

	
Ref.

	

	
Ref.

	

	
Ref.

	




	
   3001~5000

	
1.01

	
0.94–1.09

	
1.01

	
0.94–1.10

	
1.02

	
0.95–1.11




	
   1001~3000

	
1.06

	
0.98–1.14

	
1.06

	
0.99–1.15

	
1.02

	
0.94–1.10




	
   ≤1000

	
1.50 ***

	
1.35–1.67

	
1.49 ***

	
1.34–1.66

	
1.14 *

	
1.01–1.27




	
Education level

	

	

	

	

	

	




	
   College or more

	
Ref.

	

	
Ref.

	

	
Ref.

	




	
   High school

	
0.96

	
0.89–1.03

	
0.94

	
0.88–1.01

	
0.930 *

	
0.86–1.00




	
   Middle school

	
1.11 *

	
1.02–1.21

	
1.08

	
0.99–1.18

	
1.03

	
0.94–1.13




	
   Elementary School or less

	
1.27 **

	
1.15–1.39

	
1.22 **

	
1.10–1.34

	
1.10

	
1.00–1.22




	
Living arrangement

	

	

	

	

	

	




	
   Living alone

	
Ref.

	

	
Ref.

	

	
Ref.

	




	
   Living with spouse

	
0.99

	
0.88–1.13

	
1.01

	
0.89–1.15

	
1.02

	
0.90–1.16




	
   Living with parents or/and children

	
1.09

	
0.97–1.24

	
1.11

	
0.98–1.26

	
1.09

	
1.00–1.24




	
   Others

	
1.01

	
0.91–1.12

	
1.03

	
0.93–1.14

	
0.98

	
0.88–1.10




	
Smoking

	

	

	

	

	

	




	
   No

	

	

	
Ref.

	

	
Ref.

	




	
   Yes

	

	

	
1.23 **

	
1.12–1.34

	
1.07

	
0.98–1.17




	
Alcohol drinking

	

	

	

	

	

	




	
   No

	

	

	
Ref.

	

	
Ref.

	




	
   Yes

	

	

	
1.37 ***

	
1.27–1.48

	
1.35 ***

	
1.25–1.46




	
Sleep (hours/day)

	

	

	
0.90 ***

	
0.88–0.93

	
0.980

	
1.00




	
Vigorous physical activity (days/week)

	

	

	
1.02

	
1.00–1.03

	
1.02 **

	
1.01–1.04




	
Moderate physical activity (days/week)

	

	

	
0.98 **

	
0.97–1.00

	
0.99 *

	
0.97–1.00




	
Walking (days/week)

	

	

	
0.98 ***

	
0.97-.99

	
0.99

	
0.98–1.00




	
Hypertension

	

	

	

	

	

	




	
   No

	

	

	
Ref.

	

	
Ref.

	




	
   Yes

	

	

	
1.06

	
1.00–1.13

	
1.02

	
0.95–1.08




	
Diabetes

	

	

	

	

	

	




	
   No

	

	

	
Ref.

	

	
Ref.

	




	
   Yes

	

	

	
1.26 ***

	
1.16–1.37

	
1.16 ***

	
1.07–1.27




	
Frequency of family and relatives contact

	

	

	

	

	

	




	
   ≥4 times/week

	

	

	

	

	
Ref.

	




	
   1–3 times/week

	

	

	

	

	
1.03

	
1.00–1.11




	
   1–3 times/month

	

	

	

	

	
1.01

	
0.93–1.09




	
   None

	

	

	

	

	
1.11 *

	
1.01–1.22




	
Frequency of friend contact

	

	

	

	

	

	




	
   ≥4 times/week

	

	

	

	

	
Ref.

	




	
   1–3 times/week

	

	

	

	

	
1.03

	
0.95–1.12




	
   1–3 times/month

	

	

	

	

	
0.95

	
0.87–1.03




	
   None

	

	

	

	

	
1.06

	
0.96–0.16




	
Frequency of neighbor contact

	

	

	

	

	

	




	
   ≥4 times/week

	

	

	

	

	
Ref.

	




	
   1–3 times/week

	

	

	

	

	
0.87 **

	
0.81–0.95




	
   1–3 times/month

	

	

	

	

	
0.87 **

	
0.79–0.95




	
   None

	

	

	

	

	
1.04

	
0.96–1.12




	
Subjective stress

	

	

	

	

	

	




	
   Hardly

	

	

	

	

	
Ref.

	




	
   A little

	

	

	

	

	
1.24 ***

	
1.15–1.34




	
   A lot

	

	

	

	

	
1.62 ***

	
1.48–1.77




	
   Very much

	

	

	

	

	
1.96 ***

	
1.65–2.34




	
Depressive symptoms

	

	

	

	

	

	




	
   Minimal

	

	

	

	

	
Ref.

	




	
   Mild

	

	

	

	

	
2.71 ***

	
2.51–2.92




	
   Moderate

	

	

	

	

	
4.28 ***

	
3.60–5.09




	
   Moderately severe

	

	

	

	

	
4.85 ***

	
3.64–6.46




	
   Severe

	

	

	

	

	
7.58 ***

	
5.05–11.38




	
Nagelkerke R2

	
0.02

	
0.03

	
0.09

	

	

	




	
Wald F/df

	
48.86/12

	
40.24/20

	
63.82/36

	

	

	








* p < 0.05, ** p < 0.01, *** p < 0.001. OR, odds ratio; 95% CI, 95% confidence interval; Ref., reference group.
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Table 4. Factors influencing subjective cognitive impairment among older adults.






Table 4. Factors influencing subjective cognitive impairment among older adults.





	
Variables

	
Model 1

	
Model 2

	
Model 3




	
OR

	
95% CI

	
OR

	
95% CI

	
OR

	
95% CI






	
Age

	
1.04 ***

	
1.04–1.05

	
1.04 ***

	
1.04–1.05

	
1.04 ***

	
1.04–1.05




	
Sex

	

	

	

	

	

	




	
   Male

	
Ref.

	

	
Ref.

	

	
Ref.

	




	
   Female

	
1.22 ***

	
1.17–1.28

	
1.43 ***

	
1.33–1.55

	
1.34 ***

	
1.24–1.44




	
Marital status

	

	

	

	

	

	




	
   Married

	
Ref.

	

	
Ref.

	

	
Ref.

	




	
   Single/others

	
1.12 *

	
1.02–1.23

	
1.11 *

	
1.01–1.22

	
1.14 *

	
1.03–1.25




	
Monthly income (USD)

	

	

	

	

	

	




	
   >5000

	
Ref.

	

	
Ref.

	

	
Ref.

	




	
   3001~5000

	
1.06

	
0.96–1.18

	
1.07

	
0.96–1.18

	
1.05

	
0.95–1.17




	
   1001~3000

	
1.09 *

	
1.01–1.18

	
1.10 *

	
1.02–1.19

	
1.07

	
0.98–1.15




	
   ≤1000

	
1.21 ***

	
1.11–1.31

	
1.20 ***

	
1.11–1.30

	
1.06

	
0.98–1.15




	
Education level

	

	

	

	

	

	




	
   College or more

	
Ref.

	

	
Ref.

	

	
Ref.

	




	
   High school

	
1.05

	
0.96–1.16

	
1.04

	
0.95–1.15

	
1.03

	
0.93–1.13




	
   Middle school

	
1.13 *

	
1.03–1.25

	
1.11 *

	
1.01–1.22

	
1.09

	
0.98–1.20




	
   Elementary School or less

	
1.22 ***

	
1.12–1.34

	
1.19 ***

	
1.09–1.30

	
1.16 **

	
1.06–1.27




	
Living arrangement

	

	

	

	

	

	




	
   Living alone

	
Ref.

	

	
Ref.

	

	
Ref.

	




	
   Living with spouse

	
1.11

	
1.00–1.23

	
1.12 *

	
1.00–1.24

	
1.16 **

	
1.04–1.29




	
   Living with parents or/and children

	
1.13 *

	
1.02–1.25

	
1.14 **

	
1.03–1.26

	
1.10

	
0.99–1.22




	
   Others

	
1.07

	
0.98–1.17

	
1.08

	
0.99–1.18

	
1.03

	
0.94–1.12




	
Smoking

	

	

	

	

	

	




	
   No

	

	

	
Ref.

	

	
Ref.

	




	
   Yes

	

	

	
1.14 **

	
1.06–1.23

	
1.09 *

	
1.01–1.18




	
Alcohol drinking

	

	

	

	

	

	




	
   No

	

	

	
Ref.

	

	
Ref.

	




	
   Yes

	

	

	
1.24 ***

	
1.18–1.30

	
1.25 ***

	
1.18–1.31




	
Sleep (hours/day)

	

	

	
0.96 ***

	
0.94–0.97

	
1.01

	
1.00–1.03




	
Vigorous physical activity (days/week)

	

	

	
1.03 ***

	
1.01–1.05

	
1.04 ***

	
1.02–1.05




	
Moderate physical activity (days/week)

	

	

	
0.99 *

	
0.97–1.00

	
1.00

	
0.98–1.01




	
Walking (days/week)

	

	

	
0.97 ***

	
0.96–0.98

	
0.99

	
0.98–1.00




	
Hypertension

	

	

	

	

	

	




	
   No

	

	

	
Ref.

	

	
Ref.

	




	
   Yes

	

	

	
0.98

	
0.94–1.03

	
0.97

	
0.93–1.02




	
Diabetes

	

	

	

	

	

	




	
   No

	

	

	
Ref.

	

	
Ref.

	




	
   Yes

	

	

	
1.11 ***

	
1.06–1.17

	
1.06 *

	
1.01–1.12




	
Frequency of family and relatives contact

	

	

	

	

	

	




	
   ≥4 times/week

	

	

	

	

	
Ref.

	




	
   1–3 times/week

	

	

	

	

	
1.11 **

	
1.04–1.17




	
   1–3 times/month

	

	

	

	

	
1.15 ***

	
1.07–1.22




	
   None

	

	

	

	

	
1.25 ***

	
1.16–1.34




	
Frequency of friend contact

	

	

	

	

	

	




	
   ≥4 times/week

	

	

	

	

	
Ref.

	




	
   1–3 times/week

	

	

	

	

	
0.99

	
0.93–1.06




	
   1–3 times/month

	

	

	

	

	
0.94

	
0.88–1.01




	
   None

	

	

	

	

	
1.07

	
1.00–1.14




	
Frequency of neighbor contact

	

	

	

	

	

	




	
   ≥4 times/week

	

	

	

	

	
Ref.

	




	
   1–3 times/week

	

	

	

	

	
1.05

	
0.99–1.12




	
   1–3 times/month

	

	

	

	

	
1.09 *

	
1.01–1.18




	
   None

	

	

	

	

	
1.12 ***

	
1.05–1.20




	
Subjective stress

	

	

	

	

	

	




	
   Hardly

	

	

	

	

	
Ref

	




	
   A little

	

	

	

	

	
1.16 ***

	
1.10–1.22




	
   A lot

	

	

	

	

	
1.36 ***

	
1.26–1.47




	
   Very much

	

	

	

	

	
1.75 ***

	
1.51–2.04




	
Depressive symptoms

	

	

	

	

	

	




	
   Minimal

	

	

	

	

	
Ref.

	




	
   Mild

	

	

	

	

	
2.34 ***

	
2.20–2.49




	
   Moderate

	

	

	

	

	
3.31 ***

	
2.92–3.74




	
   Moderately severe

	

	

	

	

	
4.26 ***

	
3.46–5.24




	
   Severe

	

	

	

	

	
6.90 ***

	
5.02–9.50




	
Nagelkerke R2

	
0.04

	
0.04

	
0.11

	

	

	




	
Wald F/df

	
78.78/12

	
58.07/20

	
76.05/36

	

	

	








* p < 0.05, ** p < 0.01, *** p < 0.001. OR, odds ratio; 95% CI, 95% confidence interval; Ref., reference group.
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