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Abstract (246/250) 

Background: Middle-aged adults may be the ideal target group for dementia-related stigma 

reduction interventions to encourage the utilization of services among those who may become 

family caregivers. Neighborhood social cohesion may diminish dementia-related stigma, 

particularly in terms of perceived public attitudes. The COVID-19 pandemic can further 

negatively impact perceived public stigma. 

Objective: To investigate the association between neighborhood social cohesion and 

dementia-related stigma during the pre- and current COVID-19 period. 

Methods: We employed a cross-sectional design using data from a large population-based 

cohort, the Tokyo Teen Cohort, in Japan. Overall, 2469 mothers of 16-year-old adolescents 

self-completed a questionnaire comprising nine dementia-related stigma questions evaluating 

perceived public and personal attitudes. Neighborhood social cohesion was assessed using a 

five-item instrument. The participants were divided into two groups according to the time of 

assessment: prior to the pandemic’s onset (February 2019–March 2020) and during the 

pandemic (April 2020–July 2021). A multiple regression analysis of stigma was performed 

using neighborhood social cohesion as an independent variable, and caring experience, age, 

educational level, and working status as covariates. 

Results: Personal and perceived public stigma were significantly lower in participants who 

perceived greater neighborhood social cohesion. However, level of personal and perceived 
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public stigma did not differ between pre- and during the pandemic period. 

Conclusion: Neighborhood social cohesion may be a modifiable factor for dementia-related 

stigma. A localized intervention to enhance social cohesion in the neighborhood community 

would promote the utilization of services among those who may become family caregivers. 

 

Keywords: Asia, dementia, middle aged, mothers, social stigma 
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INTRODUCTION 

Dementia is a syndrome of chronic and progressive brain pathology that causes a 

gradual loss of memory and thinking skills and impairment in daily functioning. In 2020, 

dementia affected over 50 million people worldwide [1]. As the global population ages, this 

figure is expected to increase to 152 million by 2050. Many people with dementia wish to 

retain full and equitable engagement in their everyday activities [2]. Therefore, several 

countries have developed national initiatives to establish dementia-friendly societies. Stigma 

reduction is one of the key action areas in these initiatives [3]. Stigma refers to negative 

attitudes toward and biases regarding individuals perceived as being different from oneself, 

sometimes due to a diagnosis, condition, or illness [4]. Assessing and improving public 

attitudes toward people with dementia is a matter of utmost importance as stigma can have a 

negative impact on the full and equitable inclusion of people with dementia in society. The 

main goal of this study is to explore protective factors against dementia-related stigma in the 

general population. 

Stigma is increasingly affecting people with dementia [5]. Dementia-related stigma 

consists of three fundamental elements: 1) stereotypes – linking dementia with negative 

features (e.g., severely impaired, passive, and having poor quality of life); 2) prejudice – 

negative emotional responses; and 3) discrimination - negative behavior toward people with 

dementia [6–8]. Stigma can result in delays in seeking a diagnosis, concealment of the 
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condition after diagnosis, or failing to seek assistance [5,9]. Stigma may also lead to feelings 

of anxiety or depression for the person post-diagnosis [10]. 

Perceived public stigma and personal stigma should be targets of dementia-related 

stigma reduction [5]. Personal stigma refers to a person’s attitude toward the stigmatized 

person, whereas perceived public stigma is defined as one’s views on the attitudes of other 

people toward stigmatized people [11,12]. In the context of stigma related to mental illness, 

perceived public stigma is typically worse than personal stigma [11,13]. Perceived public 

stigma can contribute to the experience of self-stigma, which, in turn, negatively impacts 

help-seeking and service utilization [14,15]. However, perceived public stigma in relation to 

dementia has received less research attention than personal stigma. 

Neighborhood social cohesion can mitigate the perceived public stigma of 

dementia. Social cohesion is defined as a component of cognitive or perceptual social capital 

that consists of altruism, reciprocity, values, and norms that are shared among neighbors [16]. 

High neighborhood social cohesion thus represents socially inclusive societies, which 

increases residents’ access to community-level resources [17,18] and thereby lessens the risk 

of self-neglect among older adults [19]. A previous Japanese study suggests that people 

experiencing cognitive decline are more likely to remain in communities with higher 

neighborhood social cohesion [20]. Personal stigma appears to be worse in those with little 

contact with people with dementia [21–25], those with lower educational levels [25,26], men 
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[24–26], and younger individuals [24–26]. However, there is scant evidence for an 

association between neighborhood social cohesion and dementia-related stigma. Although 

people with dementia and their family caregivers perceived stigmatized attitudes from the 

general public,  little is known about the level and correlates of perceived public stigma of 

dementia [25]. Therefore, modifiable factors for perceived public stigma as well as personal 

stigma should be identified [24,25]. 

Family caregivers of people with dementia often experience and internalize 

dementia-related stigma [27], resulting in increased caregiver burden [28]. Middle-aged 

adults may be the best target group for stigma reduction, because they are likely to know 

someone with dementia and to become a caregiver as a close person, colleague, or neighbor 

in the coming decades. Furthermore, the COVID-19 pandemic and related restrictions can 

negatively impact dementia-related stigma in middle-aged mothers. The healthcare crisis and 

social support service closures caused by the pandemic added more stressors to family 

caregivers. Since women tended to provide more unpaid care work than men prior to the 

pandemic, the crisis has increased the care burden of women [29,30]. Women experienced 

increased psychological distress during home working, with home schooling, childcare, and 

extra housework [30]. During the pandemic and related restrictions, health and social care 

services are less available for people with dementia [31]. Therefore, middle-aged mothers 

could be concerned that they may have to take on a sole caregiving role for a family member 
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who newly develops dementia. Such understanding in the middle-aged population can 

provide implications for dementia-friendly initiatives in regions that will face an escalating 

need for dementia care by 2050. 

This study investigated the association between neighborhood social cohesion and 

dementia-related stigma in mothers of adolescents prior to and during the COVID-19 

pandemic. We hypothesized that personal and perceived public stigma are higher during the 

COVID-19 pandemic than prior to its onset, and that mothers with higher neighborhood 

social cohesion would report significantly less personal and perceived public stigma. We also 

examined whether this association with neighborhood social cohesion was stable before and 

during the pandemic. 

 

MATERIALS AND METHODS 

Study design 

This study employed a cross-sectional design using data from a large population-

based cohort, the Tokyo Teen Cohort (TTC) which investigates the health and development of 

adolescents in three metropolitan areas of Tokyo, Japan [32–34]. The TTC consists of a 

baseline survey of 10-year-old children, a biennial follow-up survey, and supplementary 

information provided by respondents’ parents (typically mothers). The present study sampled 

data from the third follow-up survey, which was conducted when the responding adults’ 
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children were 16 years old, as this survey was conducted both before and during the COVID-

19 pandemic. 

Setting 

During the third follow-up survey, the adolescents and their parents were asked to 

self-complete a questionnaire. Trained interviewers obtained written informed consent from 

the parents, asked children and their parents to complete a set of questionnaires, and 

conducted a semi-structured interview. Interviews were performed in the respondents’ 

everyday language (Japanese). 

The study protocol of the TTC was approved by the Institutional Review Boards of 

the Tokyo Metropolitan Institute of Medical Science, SOKENDAI (Graduate University for 

Advanced Studies), and the University of Tokyo. 

 

Participants 

The baseline TTC survey included 3171 adolescents who were born between 

September 2002 and September 2004. Of the 3171 adolescents and parents, 2616 (82.5%) 

participated in the third follow-up survey, which was conducted between February 2019 and 

July 2021. Of the 2616 parents, 2499 responded to a questionnaire survey regarding 

dementia-related stigma. Of these, 30 participants were excluded because they were fathers or 

other relatives who were not mothers of the children, leaving 2469 mothers of adolescents 
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who were thus sampled for this study. They were divided into two groups according to the 

time of assessment: prior to the COVID-19 pandemic’s onset (February 2019–March 2020) 

and during the pandemic (April 2020–July 2021). There was no overlap of the participants 

between these two assessment time points. 

 

Measurements 

Dementia-related stigma was assessed using nine items developed by an expert panel 

(Supplementary Table 1) to assess three components of dementia-related stigma: stereotypes, 

prejudice, and discrimination [6–8]. Since there is a risk of bias due to a social desirability 

effect in responding to stigma questions [35,36], we developed a six-point bipolar Likert 

scale for each item. For example, a polar metric used to measure stigmatized attitudes toward 

dementia was “It is unpredictable how and when a person with dementia behaves,” while its 

opposite is “A person with dementia experiences his/her feelings and emotions in the same 

way as we do.” The respondents were asked to rate each item based on their personal 

attitudes. The 18 polar statements from nine items were chosen from an item pool of previous 

studies [37–39]. The total score of all nine items was used for the multivariate analysis. A 

higher total score indicates less stigmatized attitudes toward dementia. The respondents were 

also asked to rate each item regarding their perceived public attitudes. A total score was 

calculated for personal stigma and perceived public stigma. The Cronbach’s alphas were 0.67 
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for personal stigma and 0.77 for perceived public stigma. 

Neighborhood social cohesion was assessed using the Japanese version of a five-item 

instrument [19,40]. The respondents were asked to rate each item on a five-point Likert scale 

ranging from “strongly agree” to “strongly disagree.” A higher total score indicates greater 

neighborhood cohesion. The Japanese version of the instrument was reported to have 

sufficient validity and reliability [40]. Its Cronbach’s alpha in this study was 0.87. 

We also collected information on the caring experiences of older relatives that could 

affect the level of dementia-related stigma [21–25]. Other variables relevant to dementia-

related stigma were age [24–26], gender [24–26], and educational level [25,26]. In addition, 

working status was assessed as the number of hours per week that the respondent engaged in 

paid work. Middle-aged mothers in Tokyo were assumed to regularly engage in paid work, 

and their attitudes toward dementia may be affected by their workplace as well as their 

neighborhood community. The participants were categorized into those who worked 30 hours 

per week or longer, 1–29 hours, or those who did not undertake paid work. The threshold of 

30 hours was used to define high-intensity work, as employers must cover pension funds for 

employees who work 30 hours or longer per week under Japanese labor legislation. 

 

Statistical analysis 

The characteristics of mothers assessed before the pandemic were compared to those 
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of mothers assessed during the pandemic. Student’s t-tests were used for age and 

neighborhood social cohesion, while Mann-Whitney U tests were used for educational level 

and working status, and χ2 tests were used for caring experience. 

The mean and standard deviation were calculated for the total score and the individual 

stigma questions. Differences in the scores were examined between personal stigma and 

perceived public stigma using paired t-tests. Cohen’s kappa coefficient was calculated for 

each item to test the level of agreement between personal and perceived public stigma. A 

pairwise Pearson correlation coefficient was calculated to determine the association between 

the total score of personal stigma and that of perceived public stigma. 

A between-group comparison of the total score of dementia-related stigma was 

performed using a Student’s t-test to assess differences according to the time of assessment. 

A multiple linear regression tested associations between neighborhood social 

cohesion, period, and the total score of dementia-related stigma. We first tested each 

association with dementia-related stigma individually, and then tested a mutually adjusted 

model including neighborhood social cohesion and period as independent variables. The third 

model added all other covariates to neighborhood social cohesion and period. The categorical 

covariates (period, presence of caring experience, gender, educational level, and working 

status) were entered into the multivariable model using dummy-coded variables. To examine 

whether the onset of the COVID-19 pandemic affected the association between neighborhood 
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social cohesion and dementia-related stigma, a sensitivity analysis with fully adjusted 

regression model except for period was performed for the groups from before and during the 

pandemic. In the regression analysis, full information maximum likelihood was used to 

estimate the missing data [41]. Another sensitivity analysis in which the fully adjusted 

regression model included only cases with complete information was performed to examine 

whether the associations were stable. 

Stata 17.0 (StataCorp, Texas, USA) was used to perform all analyses. All tests were 

two-tailed, and the significance level was set at 5%. 

 

RESULTS 

Participant characteristics 

The mean age of the 2469 mothers was 48.1 years (standard deviation [SD] 4.2; range 

33–62). Two-fifths (n = 990, 40.1%) of the participants had completed university or graduate 

school education. There were 2020 persons (81.8%) who engaged in paid work. A quarter of 

the participants had current (n = 273, 11.1%) or previous (n = 380, 15.4%) caring experience 

of older relatives. The relatives being cared included own parents (n = 388), parents of spouse 

(n = 176), own grandparents (n = 105), grandparents of spouse (n = 16), spouse (n = 10), and 

other relatives (n = 36). The total mean score of neighborhood social cohesion was 17.6 (SD 

= 3.0). 
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The participants in the “during the pandemic” group were older and reported lower 

neighborhood social cohesion than those in the “prior to the pandemic’s onset” group (Table 

1). 

[Table 1] 

 

Personal stigma and perceived public stigma 

Perceived public stigma was significantly greater than personal stigma for the total 

score and each question. Cohen’s kappa coefficients were low (.106-.185) for all nine items 

(Table 2). There was a weak correlation (.282, p < .001) between the total personal stigma 

and perceived public stigma scores. 

[Table 2] 

 

Dementia-related stigma in the pre- and current COVID-19 period 

The participants in the “during the COVID-19 pandemic” group did not show a 

significant difference in mean personal dementia-related stigma compared to those in the 

“prior to the pandemic’s onset” group. The mean perceived public stigma also did not differ 

between the participants in the “during the pandemic” group and those in the “prior to the 

pandemic’s onset” group (Table 3). 

[Table 3] 
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A multiple regression analysis showed a significant positive association between the 

total score of neighborhood social cohesion and that of dementia-related stigma, both in terms 

of personal and perceived public attitudes and in bivariate, mutually adjusted, and fully 

adjusted models (Table 4). The total score of personal stigma was significantly greater in 

participants with greater neighborhood social cohesion, with caring experience, who were 

older, who had graduated from university or graduate school, and who worked 30 hours or 

longer per week (Table 4). The total score of perceived public stigma was significantly 

greater in participants with greater neighborhood social cohesion. No other covariates, 

including period, showed significant associations with total perceived public stigma (Table 

4).  

[Table 4] 

In the sensitivity analysis with fully adjusted regression model except for period, the 

magnitude of the association between personal stigma and neighborhood social cohesion 

showed no difference between participants assessed during the COVID-19 pandemic and 

participants assessed prior to its onset (Supplementary Table 2). The association between 

perceived public stigma and neighborhood social cohesion was not significant before the 

onset of the pandemic, whereas it was significant during the COVID-19 pandemic 

(Supplementary Table 2).  

In another sensitivity analysis of personal stigma where only cases with complete 
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information were included, the associations with total score remained significant for 

neighborhood social cohesion, caring experience, age, having graduated from university or 

graduate school, and working 30 hours or longer (Supplementary Table 3). Another 

sensitivity analysis of perceived public stigma showed a positive significant association 

between total score and total score of neighborhood social cohesion (Supplementary Table 3). 

 

DISCUSSION 

Middle-aged mothers of 16-year-old adolescents in this population-based study 

perceived more stigmatized attitudes toward dementia from the general public than their 

personal attitudes. The level of dementia-related stigma did not differ between participants in 

the “during the COVID-19 pandemic” group and those in the “prior to the pandemic’s onset” 

group in either personal or perceived public attitudes. Lower levels of personal and perceived 

public stigma were observed among respondents who reported greater neighborhood social 

cohesion. This association was observed when the analyses were separated by time of 

assessment, except for perceived public stigma in the pre-COVID-19 period. 

Since significant social media attention focused on the increased COVID-19 risks and 

impacts for people with dementia, there were increased concerns that dementia-related stigma 

could have been spread on social media during the pandemic [42]. Our study is the first to 

quantify the level of dementia-related stigma before and during the pandemic. As expected 
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according to our hypothesis, neighborhood social cohesion was significantly associated with 

fewer stigmatized responses to the questions about personal beliefs and perceived public 

attitudes. As neighborhood social cohesion may increase residents’ community access 

[17,18], it could mitigate negative beliefs about dementia as well as negative emotional 

responses and behavioral responses toward this condition by increasing the availability of 

community social support. Notably, neighborhood social cohesion was significantly lower 

among participants in the “during the pandemic group” compared with those in the “prior to 

the pandemic’s onset” group, though the mean difference was small. Pandemic-related 

restrictions, such as physical distancing measures and social support service closures, could 

have negatively impacted neighborhood social cohesion. Although the level of stigma during 

the COVID-19 pandemic did not differ from that in before the onset in our participants, the 

pandemic may have increased the importance of neighborhood social cohesion, as this 

association with perceived public stigma became significant during the pandemic. A localized 

intervention to enhance neighborhood social cohesion may have the potential to mitigate 

dementia-related stigma at both the personal and community levels. Remote group meetings 

[43] or virtual galleries [44] are examples of effective interventions that can be utilized 

during the pandemic to increase participants’ mutual bonding and promote social cohesion. 

Raising neighborhood social cohesion among middle-aged mothers during the current 

pandemic would be a good starting point for establishing dementia-friendly societies that will 
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face an escalating need for dementia care by 2050. 

Perceived public stigma was worse than personal stigma for each question and the 

total score. Perceived public stigma may be influenced by Japanese cultural interpretations 

and social trends regarding dementia. People in the East Asian region are more likely to 

express dementia-related stigma than those in Europe or the Americas [45]. Asian cultural 

interpretations of aging can locate dementia in a negative trajectory of aging and attach 

stigmatized views to it [46,47]. Japanese social trends along with cultural interpretations may 

reinforce dementia-related stigma. For example, in 2008, a train company claimed 

compensation for damages from bereaved families of a person with dementia who had 

wandered onto the track and was killed by a train [48]. Although the liability of the family 

was dismissed by the Supreme Court in 2016, the case is regarded as reflecting social norms 

in which a) care responsibility is ascribed solely to family members, b) a person with 

dementia can cause damage to society, and c) the person with dementia should be admitted to 

a care home to prevent harm [49]. Future research should examine country-specific levels of 

dementia-related stigma across multiple countries across Asia, Europe, and the Americas. 

The association between caring experience and personal stigma is consistent with 

some previous reports, suggesting that increased contact with people with dementia may 

enhance knowledge and understanding of dementia care [21–25]. However, in this study, the 

level of perceived public stigma did not differ according to the presence of caring experience 
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or level of educational attainment. This implies that increasing contact with people with 

dementia and increasing knowledge about dementia, as typically adopted in Japanese 

dementia-friendly initiatives, may be suboptimal in reducing dementia-related public stigma 

among middle-aged adults. Even globally, there are few evidence-based stigma reduction 

approaches [24,25]. Exposure to a multimedia awareness campaign did not affect stigmatic 

beliefs about dementia [50]. Instead, increased knowledge was associated with increased 

worry about becoming demented [51]. 

Dementia-related stigma, measured as a personal belief, was worse in younger 

participants, consistent with previous studies [24–26]. High educational attainment was also 

significantly associated with low levels of dementia-related stigma in terms of personal 

attitudes. Previous findings suggest that dementia-related stigma is worse among people with 

lower educational levels [25,26]. Furthermore, the participants who worked 30 hours or 

longer per week reported lower personal stigma compared to those who did not engage in 

paid work. Their relationship with co-workers and organizational culture may have impacted 

their personal attitudes, which could increase empathy in middle-aged caregivers of persons 

with dementia. Further investigation is needed to clarify the characteristics of workplaces that 

affect dementia-related stigma. 

 

Strengths and limitations 
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The main strength of our study lies in the use of a large, representative population-

based cohort, which provided substantial ecological validity to our findings and enabled us to 

control for common sociodemographic confounders for dementia-related stigma. Another 

strength is the use of an instrument developed for this study to reduce the social desirability 

effect in response to stigma-related questions. However, this study has some limitations. The 

cross-sectional design of this study could not assess a possible causal relationship between 

dementia-related stigma and neighborhood social cohesion. Our sample included more urban 

residents than the general middle-aged population in Japan. Urban residence is also related to 

high dementia-related stigma [39,52]. The effect of education in our study could have been 

underestimated, as two-fifths of the participants had completed education at university or 

graduate school level, compared to 14.7% of women in a 2017 national sample [53]. 

Although most nations are facing the COVID-19 pandemic, the initial level of dementia-

related stigma may vary across countries [54]. Because we did not use other instruments that 

are already established for measuring dementia-related stigma, the level of stigma among our 

participants could not be compared to that in other studies. Therefore, the generalizability of 

our results should be interpreted with caution. Our study also lacked information on intention 

to help-seeking among participants, which could be differentially affected by personal stigma 

and perceived public stigma [55]. 
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Conclusions 

Our study is the first to investigate the association between neighborhood social 

cohesion and dementia-related stigma among middle-aged adults. Lower levels of personal 

and perceived public stigma were significantly associated with greater neighborhood social 

cohesion. A localized intervention in the neighborhood community might reduce dementia-

related stigma among middle-aged adults. This may also apply to other aged countries with 

urgent need for developing dementia-friendly communities. Other modifiable factors of 

perceived public stigma toward dementia should be further examined, such as relationship 

with co-workers and organizational culture in the workplace. 
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Table 1 

Participants’ characteristics (N = 2469) 

 Prior to the pandemic’s onset During the pandemic   

Characteristic N of answer  N of answer  Test statistic P-value 

Age, year, mean (SD) 1451 47.9 (4.1) 1017 48.3 (4.3) t (2117.76) = 2.24 .025 

Educational level 1449  1015  Z = 1.90 .057 

High school, n (%)  205 (14.1)  183 (18.0)   

Vocational school or college, n (%)  649 (44.8)  437 (43.1)   

University or graduate school, n (%)  595 (41.1)  395 (38.9)   

Working status 1449  1013  Z = 1.67 .094 

Not engaged in paid work  267 (18.4)  175 (17.3)   

Working 1–29 hours per week  649 (44.8)  429 (42.3)   
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Working 30 hours or more per week  533 (36.8)  409 (40.4)   

Caring experience of older relatives 1447  1014  χ2 (2) = 2.06 .358 

Current family caregiver, n (%)  169 (11.7)  104 (10.3)   

Previous family caregiver, n (%)  214 (14.8)  166 (16.4)   

Never, n (%)  1064 (73.5)  744 (73.4)   

Neighborhood social cohesion (5–25), mean (SD) 1443 17.7 (3.0) 1010 17.4 (2.9) t (2206.58) = 2.46 .014 

SD, standard deviation. 
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Table 2 

Level of dementia-related stigma in terms of personal beliefs and perceived public beliefs 

 Personal stigma Perceived public stigma Mean difference   

Question† N Mean (SD) N Mean (SD) Paired-t (df) P-value Kappa 

Relocation 2410 3.3 (1.3) 2442 2.9 (1.2) t (2397) = 10.30 <.001 0.141 

Dehumanization 2403 4.0 (1.4) 2442 3.1 (1.3) t (2392) = 27.11 <.001 0.140 

Shame 2402 5.8 (0.7) 2441 5.3 (1.0) t (2389) = 25.30 <.001 0.141 

Care responsibility 2404 4.0 (1.1) 2437 3.3 (1.2) t (2387) = 28.25 <.001 0.135 

Social distance 2405 4.3 (1.3) 2442 3.4 (1.3) t (2393) = 27.27 <.001 0.106 

Social risk 2404 3.8 (1.3) 2442 3.1 (1.3) t (2392) = 24.88 <.001 0.185 

Productivity first 2405 4.2 (1.4) 2440 3.0 (1.2) t (2391) = 37.93 <.001 0.108 

Meaning of life 2396 4.4 (1.1) 2437 3.9 (1.2) t (2383) = 21.12 <.001 0.158 
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Illness cause 2404 4.9 (1.2) 2439 4.3 (1.2) t (2390) = 21.47 <.001 0.177 

Sum of 9 items 2381 38.7 (5.8) 2423 32.3 (6.5) t (2356) = 42.27 <.001 ---- 

SD, standard deviation. 

†Range 1–6: higher scores indicate lower stigmatized attitudes. 
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Table 3 

Level of dementia-related stigma prior to and during the COVID-19 pandemic 

 Prior to the pandemic’s onset During the pandemic Mean difference  

 N Mean (SD) N Mean (SD) Student’s t (df) P-value 

Personal stigma, range 9–54 1406 38.6 (5.8) 975 38.9 (5.7) t (2115.19) = 1.32 .186 

Perceived public stigma, range 9–54 1423 32.4 (6.4) 1000 32.3 (6.5) t (2143.44) = 0.62 .538 

SD, standard deviation. 
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Table 4 

Level of dementia-related stigma according to neighborhood social cohesion, period, and other variables 

 Personal stigma Perceived public stigma 

Coefficient (95% CI) Bivariate Mutually adjusted Fully adjusted Bivariate Mutually adjusted Fully adjusted 

Neighborhood social 

cohesion (5–25) 

0.25 (0.17, 0.32)* 0.25 (0.17, 0.33)* 0.24 (0.17, 0.32)* 0.13 (0.04, 0.21)* 0.12 (0.03, 0.21)* 0.12 (0.04, 0.21)* 

Period, during the 

COVID-19 pandemic 

0.32 (-0.15, 0.79) 0.39 (-0.08, 0.86) 0.35 (-0.12, 0.81) -0.16 (-0.69, 0.36) -0.13 (-0.65, 0.39) -0.14 (-0.66, 0.38) 

Caring experience of older relatives, reference = never 

Current family 

caregiver 

-- -- 0.82 (0.08, 1.55)* -- -- -0.70 (-1.54, 0.13) 

Previous family -- -- 1.00 (0.36, 1.64)* -- -- -0.67 (-1.38, 0.05) 
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caregiver 

Age, year -- -- 0.12 (0.06, 0.17)* -- -- 0.05 (-0.01, 0.11) 

Educational level, reference = high school 

Vocational school 

or college 

-- -- 0.66 (-0.01, 1.33) -- -- -0.17 (-0.93, 0.59) 

University or 

graduate school 

-- -- 1.06 (0.38, 1.74)* -- -- -0.34 (-1.11, 0.43) 

Working status, reference = not engaged in paid work 

Working 1–29 

hours per week 

-- -- 0.39 (-0.25, 1.03) -- -- -0.19 (-0.91, 0.53) 

Working 30 

hours or more per 

-- -- 0.78 (0.13, 1.44)* -- -- -0.61 (-1.34, 0.12) 
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week 

N = 2469; full information maximum estimation was used. CI, confidence interval. * Significant at P < .05. 

Bivariate model included one independent variable (neighborhood social cohesion or period). Mutually adjusted model included both 

neighborhood social cohesion and period as independent variables. Fully adjusted model included all covariates (caring experience, age, 

education level, and working status of mothers) as well as neighborhood social cohesion and period. 

 


