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Abstract

:

Background and Objectives: Living arrangement is a crucial factor for older adults’ health. It is even more critical for Chinese older adults due to the tradition of filial piety. With the aging of China’s population, the prevalence of cognitive impairment among older adults has increased. This study examines the association between living arrangement transition and cognitive function among Chinese older adults. Materials and Methods: Using three waves of the Chinese Longitudinal Healthy Longevity Survey (CLHLS; 2008–2009, 2011–2012, and 2014), we analyzed data for older adults (age ≥ 65) who lived with other household members and reported good cognitive function or mild cognitive impairment when they participated in the survey. Multistate Cox regression was employed to study changes in cognitive function. Results: Older adults who transitioned to living alone had lower risk of cognitive impairment (hazard ratio (HR) = 0.66, 95% CI: 0.52, 0.83; p < 0.01), compared with those who continued to live with other household members. Moving into an institution was also not associated with cognitive impairment. Conclusions: With older adults’ transition to living alone, public health practitioners or social workers might educate them on the benefits of such a living arrangement for cognitive function.
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1. Introduction


1.1. Background


The number of people on the planet aged 60 years and older is expected to reach 2 billion by 2050 [1]. In the process of aging, cognitive impairment becomes one of the most common health problems for older adults [2,3,4,5]. Cognitive impairment is defined as critical cognitive changes associated with aging, which lead to deteriorating performance of memory, attention, and higher-level cognitive functions such as controlling, reasoning, evaluation, and organization [3]. Decline in cognitive function among older adults also translates into higher public expenditures. For example, the cost of caring for older adults with cognitive impairment is estimated to reach USD 2 trillion annually by 2030 [5]. This number is expected to grow in the next few decades.



The growing population of older adults around the world aggravates the financial burden on healthcare systems, with China being no exception. Cognitive impairment is an important health issue among Chinese older adults [6], which not only deteriorates the quality of life and the overall health condition of older adults but also leads to higher healthcare costs. For example, the estimated total annual cost of treating dementia and cognitive impairment in China increased from USD 0.9 to 47.2 billion between 1990 and 2010 [7]. Therefore, it is becoming imperative for public health practitioners to lower the prevalence of cognitive impairment among Chinese older adults.



Changing living arrangements may prove an effective solution to lower the incidence of cognitive impairment and other health issues among older adults. Cognitive impairment and living arrangement transition are associated with increased risk of mortality in later life [8,9]. To delay or slow the progression of cognitive impairment, it is important to unpack the complex relationship between living arrangement transition and cognitive health [10,11,12,13,14]. Older adults living with a spouse, children, unrelated persons, or alone after having a family represent various types of living arrangement transition [15]. In other words, living arrangement is important for the survival and well-being of older adults [16,17,18], since it provides a critical social support network [19,20].




1.2. Literature Gaps


The existing research on living arrangements and health conditions contains a number of gaps. Not all study results support the claim that living arrangement helps prevent adverse health conditions among older adults. For instance, some studies have shown that older adults who live with adult children or within multigenerational households are more likely to be disabled [21,22]. Furthermore, older adults living in multigenerational households had significantly poorer cognitive function [13], decreased independence, and faster age-related loss of physical ability. At the same time, conflicts between older adults and other household members were shown to lead to increased risk of poor health and mortality [23,24,25]. Furthermore, older adults who lived in an institution or moved into one after living with family faced a greater risk of dying, compared with older adults continuing to live with family [9]. In addition, older adults living with family had a lower mortality rate than those living alone because the former received physical and psychological support in their daily care [26]. Older adults who lived with family also had higher odds of reporting better sleep quality than those who lived alone [27]. The literature gaps regarding living arrangements among older adults demonstrate the need for further research.



A prior study demonstrated that people living alone in later life were not at greater risk of cognitive impairment because they were not prevented from seeing friends and did not experience greater social loneliness, but instead were more likely to engage in regular social activity [10]. However, the literature also presents opposite accounts. Similar to those living with family members, older adults living alone may also develop health issues due to the living arrangement. For instance, living alone was associated with increased risk of cognitive impairment [28]. Against the backdrop of an ongoing social transition in China, it is necessary to address this research gap by identifying optimal living arrangements and thus help reduce cognitive impairment among Chinese older adults.




1.3. Purpose of the Study


Research on the long-term relationship between living arrangement transition and cognitive impairment remains limited, reflecting in part the lack of reliable longitudinal data. In addition, endogeneity may pose an inevitable challenge with cross-sectional study designs [13]. Moreover, previous research did not evaluate changes in living arrangement during the follow-up period [11]. Finally, there have been few studies connecting changes of cognitive function with living arrangement transitions. Previous research studies have focused primarily on Singapore [13], Europe [10,12], and Japan [11], where living arrangements may differ from those in China and other emerging economies.



As social and household structures have been evolving rapidly around the globe, the living arrangements of older adults have been a dynamic rather than static phenomenon [29]. However, knowledge regarding the association between living arrangement transition and cognitive changes among older adults is unknown. This is especially so in the case of China, where living with family members is very common for older adults. Addressing this research gap, the present study uses the Chinese Longitudinal Healthy Longevity Survey (CLHLS) and a multistate survival analytic approach to examine the association between living arrangement transition and changes in cognitive impairment among Chinese older adults. We hypothesize that living arrangement transition is negatively associated with cognitive impairment among Chinese older adults.





2. Methods and Materials


2.1. Study Sample


We extracted data from the 2009 (collected between 2008 and 2009), 2012 (collected between 2011 and 2012), and 2014 waves of the CLHLS. The CLHLS dataset, established by international investigators at the Center for the Study of Aging and Human Development at Duke University, is a nationally representative survey on healthy human longevity and oldest-old mortality. The CLHLS questionnaire covers a wide array of measurements including health, disability, demographic, family, socioeconomic, and behavioral risk variables. CLHLS researchers conducted face-to-face interviews with randomly selected participants, with the surveyed regions covering about 85% of the population from 631 counties and cities in 22 provinces and mega cities of China [30] (later survey waves include 23 Chinese provinces and mega cities). Informed consent was obtained from study participants prior to interviews. The CLHLS data quality is generally good, with high reliability and validity of measurements [31]. Because this study used a secondary and de-identified dataset from the public domain, the Institutional Review Board approvals were not required at the authors’ institutions. Zeng provides further information regarding this dataset [30].



We selected older adults who were at least 65 years old when they joined the survey (age ≥ 65). Our participant selection was based on three major criteria: (1) older adults who were interviewed at least twice between the 2008–2009 wave and the 2014 wave; (2) older adults who lived with household member(s) at the time of the first interview; and (3) older adults who had no or mild cognitive impairment at the time of the first interview’s mini-mental state examination (MMSE score ≥ 18). In addition, we retained only participants who fully answered all relevant questions. With the above selection criteria, the final study sample included 13,851 observations (n = 13,851). Figure 1 shows the process for selecting the final study sample.




2.2. Primary Predictor


The primary predictor of this research, a categorical variable, was living arrangement transition among older adults. Its categories included older adults who continued to stay with other household members, became alone, and moved to an institution.




2.3. Outcome


In this analysis, we used MMSE scores from the CLHLS questionnaire to measure the cognitive function of older adults. Two categories of MMSE scores were employed for data analysis: good cognitive function or mild cognitive impairment (MMSE score greater or equal to 18) and moderate or severe cognitive impairment (MMSE score less than or equal to 17). We coded MMSE score 0 = good cognitive function or mild cognitive impairment, and 1 = moderate or severe cognitive impairment. All MMSE scores were measured by the CLHLS investigators. We used MMSE score = 18 as a cutoff point because a previous study showed that a cutoff between 18 and 21 might provide the highest accuracy of MMSE in detecting cognitive impairment [32], and a recent study adopted a MMSE score between 18 and 24 as mild dementia [33].




2.4. Covariates


We also selected a set of sociodemographic covariates for statistical analysis. Participants’ age (65–80, 81–95, and above 95; measured in years) and sex (male, female) were used to describe the biological characteristics of older adults. Older adults’ marital status (married, others [including older adults who were divorced, widowed, or not married]), formal education (no, yes), and residential area (urban, rural), were included in the analysis.



Furthermore, we picked several health-related measurements describing older adults’ health condition and well-being: smoking status (no, yes), alcohol use status (no, yes), number of times suffering from chronic conditions that required inpatient treatments in the past two years (none, 1–2 times, and above 2 times), self-rated life satisfaction (good, neutral, bad, and not able to answer), self-rated health status (good, neutral, bad, and not able to answer), and self-rated sleep quality (good, bad).




2.5. Statistical Analysis


To study changes in cognitive function among Chinese older adults, we conducted multistate survival analysis employing Cox regression. The multistate analytical approach allowed us to examine differences in cognitive function over time [34,35]. These changes included two stages, as we reported in the main results: (a) from good cognitive function or mild cognitive impairment to moderate or severe cognitive impairment, and (b) from moderate or severe cognitive impairment to moderate or severe cognitive impairment. Hazard ratios (HRs) and 95% confidence intervals (95% CIs) were reported in Section 3. Regression tests were two-tailed with a level of significance of 0.05 (p-value < 0.05), controlling for the aforementioned covariates. Statistical analysis was conducted using R software (version 3.6.2) with its package “survival” for multistate survival analysis [36].





3. Results


3.1. Descriptive Statistics


Table 1 shows MMSE scores for the study sample (n = 13,851), including overall sample characteristics and group characteristics. Almost 93% of older adults stayed with other household members, 6.6% became alone, and fewer than 1% moved to an institution. Most of these adults were below 95 years old, male, and married. Approximately 51% of them received formal education and 53% resided in rural areas. Most did not smoke, did not use alcohol, and did not suffer from chronic conditions that required inpatient treatments in the past two years. Approximately 63% and 64% of the older adults reported good life satisfaction and sleep quality, respectively. Furthermore, 48.8% reported good health.




3.2. Association between Living Arrangement Transition and Changes of Cognitive Function among Chinese Older Adults


Table 2 shows the results of the multistate Cox regression model regarding the association between living arrangement transition and changes of cognitive function among Chinese older adults. The individuals who became alone had a lower chance of deteriorating cognitive function (from good cognitive function or mild cognitive impairment to moderate or severe cognitive impairment; HR = 0.66, 95% CI: 0.52, 0.83; p < 0.01), compared with those who continued to live with other household members. However, this analysis found no significant changes of cognitive function among older adults who moved into an institution (p > 0.05).



Some results from covariates should also be noted. Older age groups were associated with deteriorating cognitive function (all p < 0.01) and worse cognitive impairment (all p < 0.05). Participants’ sex was not associated with deteriorating cognitive function. Non-married individuals had higher rates of deteriorating cognitive function (HR = 1.72, 95% CI: 1.45, 2.05; p < 0.01), compared with married respondents. In addition, better-educated older adults had a 45% lower chance of deteriorating cognitive function (HR = 0.55, 95% CI: 0.46, 0.65; p < 0.01), compared with less-educated participants. Older adults who reported poor life satisfaction and self-rated health status also had higher likelihood of experiencing deteriorating cognitive function (all p < 0.01), unlike participants who reported good life satisfaction.





4. Discussion


This research examined the association between living arrangement transition and changes in cognitive function among Chinese older adults. Toward this end, we conducted secondary analysis of a large longitudinal study sample and estimated multistate survival model. We found that older adults with good cognitive function or mild cognitive impairment who transitioned to living alone were less likely to suffer from deteriorating cognitive impairment, compared with those continuing to live with other household members. Older adults who moved to an institution also had lower likelihood of cognitive decline based on the calculated ratio, but the observed association did not reach a statistical significance.



Our findings are consistent with previous studies suggesting that older adults who live alone generally do not experience declining cognitive function [10,11,37,38,39]. Although older adults living alone were isolated from family, they were not separated from friends. Therefore, such older adults did not experience more social loneliness and were more likely to engage in regular social activity [10]. The association between living alone and cognitive function may reflect the protective role of social engagement rather than that of social support [37].



This study focused on the transition of older adults’ living arrangements. The health advantage of transition to living alone may be related to the responsibility for one’s daily life activities and individual independence [23]. Those who live alone need to maintain health-related behaviors and receive additional support through rehabilitation, economic resources, and social networks. Moreover, people with higher socioeconomic status and higher physical and cognitive function would be more likely to live alone; this might explain why older adults living alone had higher MMSE scores than those living with other household members [38,39]. On the other hand, older adults living with other household members had poorer cognitive function and a lower level of independence [11,13] because their household members provided most of the support for them [22].



The study findings also confirm the person–environment fit theory suggesting that older adults with independent living concordance are inclined to have good self-rated health status and life satisfaction [22,24]. Although household interdependence is a prized cultural ideal in Asia, older adults who became alone had a lower chance of cognitive decline. In addition, those who lived alone were free from the unique stress of giving financial or caregiving support to their children [13]. Older adults who live alone need to maintain healthy behaviors, participate in social activities, and take care of themselves on a daily basis in order to maximize the health benefits of living alone. Therefore, living alone might be more suitable for healthy ageing.



With the traditional Chinese belief in filial piety, living with family members remains the preferred living arrangement for most older adults. Most children have the responsibility to take care of their parents and/or grandparents. Although there is a greater chance of stability over time, about one-quarter of Chinese older adults experience one living arrangement transition in a two-year period; this indicates a degree of fluctuation in living arrangements of the oldest-old [40]. Due to rapid socioeconomic development, urbanization, and the one-child policy, the structure of Chinese households has been fundamentally altered. It is necessary for public health practitioners and social workers to educate older adults that living alone might bring health benefits such as better cognitive function. The traditional filial piety should not be a catalyst of cognitive impairment among older adults. Public health practitioners and social workers might also educate other household members to avoid excessive physical support to their elderly parents and/or grandparents for them to maintain their cognitive function and achieve healthy ageing.



This study has several strengths. First, drawing on longitudinal data, we were able to examine participants who originally lived with other household members and became alone or moved to an institution. Second, using multistate survival analysis, we investigated changes in older adults’ cognitive function. Compared with the traditional Cox regression, the application of multistate survival analysis allowed us to examine the differences in cognitive impairment change over time [34,35]. Studying the impairment change over time is critical for older adults as their cognitive function might change rapidly. Third, the CLHLS secondary dataset has high reliability and validity [31] because all data collectors and investigators received rigorous training prior to collecting information from the participants. The MMSE examination has also been used in other research efforts [8].



This research is not without limitations. First, only a few older adults from our study sample moved to an institution, which might explain the insignificant association observed between moving to an institution and changes of cognitive function in this analysis. We also need to point out more than 90% of older adults continued to live with their household members that they did not change their living arrangement. Therefore, we should be careful about drawing conclusions regarding the discrepancies among the three types of living arrangements. However, according to a study by Lee and colleagues examining the association between living arrangement and sleep among Chinese older adults [27], nearly 81% of the older adults lived with their household members. This could be the result of the traditional belief of filial piety in the Chinese culture that children have the responsibility to take care of their parents/grandparents.



Second, as this study targeted Chinese older adults, its results may not be generalizable to Western populations because traditional Chinese culture heavily emphasizes filial piety and family support. The structural differences across Eastern and Western values may result in discrepant results. However, given that this study targeted Chinese older adults, our findings can be generalized to other places with similar populations like Singapore, Malaysia, or Taiwan.



Third, we were not able to weight measurements employed in our analysis. The sampling weight measurements in the CLHLS dataset are limited to participants’ age, sex, and residence [41], and these measurements do not capture other critical sociodemographic variables. The lack of sufficient weighted measurements might limit the external validity of our findings. However, including weights might increase standard errors in the regression analysis. Fourth, although we used longitudinal data for statistical analysis, the CLHLS questionnaire did not provide the timing and duration of each participant’s living arrangement transition. Discrepancies between longer and shorter duration of new living arrangements could affect older adults’ cognitive function. Further research efforts should attempt to resolve this study limitation by investigating the duration. Last but not least, because we adopted a de-identified and publicly available dataset, CLHLS, we did not include other sensitive underlying factors in our study, such as genetic predisposition. Further research efforts should examine the potential intertwined effects of living arrangement and genetic predisposition on older adults’ cognitive impairment.




5. Conclusions


This research adds to the body of literature investigating living arrangement transition and changes of cognitive function of Chinese older adults over time. We observed that older adults who transitioned to living alone had lower likelihood of deteriorating cognitive function than those who stayed with other household members. We found no statistically significant association with poorer cognitive function for older adults who moved into an institution. These findings might indicate that, as older adults become alone, public health practitioners or social workers may wish to educate them that such living arrangement might be beneficial to their cognitive function. In addition, public health practitioners and social workers need to increase awareness among family members of the need to grant more autonomy to their elderly parents and thereby decrease the prevalence of cognitive impairment among Chinese older adults who live with other household members.
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Figure 1. Diagram of study sample selection procedure (n = 13,851). 
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Table 1. Sample characteristics of the final study sample: the Chinese Longitudinal Healthy Longevity Survey, 2009–2014 (n = 13,851).
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	Overall
	Normal (25 ≤ MMSE ≤ 30)
	Mild (18 ≤ MMSE ≤ 24)
	Moderate (10 ≤ MMSE ≤ 17)
	Severe (0 ≤ MMSE ≤ 9)





	Primary Predictor
	n (%)
	n (%)
	n (%)
	n (%)
	n (%)



	Living arrangement
	
	
	
	
	



	Stayed with household member(s)
	12,876 (92.96)
	9747 (75.7)
	2270 (17.63)
	461 (3.58)
	398 (3.09)



	Became alone
	917 (6.62)
	675 (73.61)
	166 (18.1)
	44 (4.8)
	32 (3.49)



	Moved to an institution
	58 (0.42)
	32 (55.17)
	16 (27.59)
	3 (5.17)
	7 (12.07)



	Covariates
	
	
	
	
	



	Age
	
	
	
	
	



	65–80
	7007 (50.59)
	6214 (88.68)
	694 (9.9)
	68 (0.97)
	31 (0.44)



	81–95
	5522 (39.87)
	3691 (66.84)
	1337 (24.21)
	277 (5.02)
	217 (3.93)



	Above 95
	1322 (9.54)
	549 (41.53)
	421 (31.85)
	163 (12.33)
	189 (14.3)



	Gender
	
	
	
	
	



	Male
	7107 (51.31)
	5902 (83.04)
	899 (12.65)
	168 (2.36)
	138 (1.94)



	Female
	6744 (48.69)
	4552 (67.5)
	1553 (23.03)
	340 (5.04)
	299 (4.43)



	Marital status
	
	
	
	
	



	Married
	7703 (55.61)
	6589 (85.54)
	900 (11.68)
	126 (1.64)
	88 (1.14)



	Others
	6148 (44.39)
	3865 (62.87)
	1552 (25.24)
	382 (6.21)
	349 (5.68)



	Received formal education
	
	
	
	
	



	No
	6790 (49.02)
	4335 (63.84)
	1732 (25.51)
	398 (5.86)
	325 (4.79)



	Yes
	7061 (50.98)
	6119 (86.66)
	720 (10.2)
	110 (1.56)
	112 (1.59)



	Residential areas
	
	
	
	
	



	Urban
	6547 (47.27)
	5032 (76.86)
	1028 (15.7)
	267 (4.08)
	220 (3.36)



	Rural
	7304 (52.73)
	5422 (74.23)
	1424 (19.5)
	241 (3.3)
	217 (2.97)



	Smoking status
	
	
	
	
	



	No
	10,810 (78.04)
	7944 (73.49)
	2036 (18.83)
	435 (4.02)
	395 (3.65)



	Yes
	3041 (21.96)
	2510 (82.54)
	416 (13.68)
	73 (2.4)
	42 (1.38)



	Alcohol use status
	
	
	
	
	



	No
	11,125 (80.32)
	8217 (73.86)
	2068 (18.59)
	446 (4.01)
	394 (3.54)



	Yes
	2726 (19.68)
	2237 (82.06)
	384 (14.09)
	62 (2.27)
	43 (1.58)



	Number of times suffering from chronic conditions that required inpatient treatments in the past two years
	
	
	
	
	



	None
	10,943 (79.01)
	8358 (76.38)
	1881 (17.19)
	380 (3.47)
	324 (2.96)



	1–2
	2530 (18.27)
	1830 (72.33)
	506 (20)
	102 (4.03)
	92 (3.64)



	Above 2
	378 (2.73)
	266 (70.37)
	65 (17.2)
	26 (6.88)
	21 (5.56)



	Life satisfaction
	
	
	
	
	



	Good
	8727 (63.01)
	6800 (77.92)
	1473 (16.88)
	309 (3.54)
	145 (1.66)



	Neutral
	4350 (31.41)
	3279 (75.38)
	821 (18.87)
	163 (3.75)
	87 (2)



	Bad
	573 (4.14)
	369 (64.4)
	151 (26.35)
	30 (5.24)
	23 (4.01)



	Not able to answer
	201 (1.45)
	6 (2.99)
	7 (3.48)
	6 (2.99)
	182 (90.55)



	Health status
	
	
	
	
	



	Good
	6762 (48.82)
	5437 (80.41)
	1033 (15.28)
	207 (3.06)
	85 (1.26)



	Neutral
	4909 (35.44)
	3708 (75.53)
	914 (18.62)
	190 (3.87)
	97 (1.98)



	bad
	1977 (14.27)
	1302 (65.86)
	499 (25.24)
	105 (5.31)
	71 (3.59)



	Not able to answer
	203 (1.47)
	7 (3.45)
	6 (2.96)
	6 (2.96)
	184 (90.64)



	Sleep quality
	
	
	
	
	



	Good
	8889 (64.18)
	6882 (77.42)
	1475 (16.59)
	303 (3.41)
	229 (2.58)



	Bad
	4962 (35.82)
	3572 (71.99)
	977 (19.69)
	205 (4.13)
	208 (4.19)



	Wave
	
	
	
	
	



	2009
	5053 (36.48)
	4038 (79.91)
	1015 (20.09)
	0 (0)
	0 (0)



	2012
	5053 (36.48)
	3746 (74.13)
	848 (16.78)
	268 (5.3)
	191 (3.78)



	2014
	3745 (27.04)
	2670 (71.3)
	589 (15.73)
	240 (6.41)
	246 (6.57)
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Table 2. Results of the association between living arrangement transition and changes of cognitive function among Chinese older adults, estimated by the multistate Cox regression model: the Chinese Longitudinal Healthy Longevity Survey, 2009–2014.
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Normal/Mild to Moderate/Severe

	
Moderate/Severe to Moderate/Severe






	
Primary Predictor

	
HR

	
95% CI

	
HR

	
95% CI




	
Living arrangement

	

	

	

	




	
Stayed with household member(s)

	

	

	

	




	
Became alone

	
0.66 **

	
(0.52, 0.83)

	
0.91

	
(0.46, 1.77)




	
Moved to an institution

	
0.94

	
(0.50, 1.77)

	
2.14

	
(0.88, 5.20)




	
Covariates

	

	

	

	




	
Age

	

	

	

	




	
65–80

	

	

	

	




	
81–95

	
3.82 **

	
(3.05, 4.79)

	
5.31 *

	
(1.15, 24.47)




	
Above 95

	
7.68 **

	
(5.96, 9.90)

	
7.00 *

	
(1.43, 34.33)




	
Gender

	

	

	

	




	
Male

	

	

	

	




	
Female

	
1.14

	
(0.97, 1.34)

	
0.92

	
(0.51, 1.63)




	
Marital status

	

	

	

	




	
Married

	

	

	

	




	
Others

	
1.72 **

	
(1.45, 2.05)

	
0.79

	
(0.42, 1.47)




	
Received formal education

	

	

	

	




	
No

	

	

	

	




	
Yes

	
0.55 **

	
(0.46, 0.65)

	
0.50

	
(0.23, 1.09)




	
Residential areas

	

	

	

	




	
Urban

	

	

	

	




	
Rural

	
0.99

	
(0.87, 1.12)

	
0.89

	
(0.64, 1.24)




	
Smoking status

	

	

	

	




	
No

	

	

	

	




	
Yes

	
0.95

	
(0.78, 1.17)

	
0.59

	
(0.28, 1.23)




	
Alcohol use status

	

	

	

	




	
No

	

	

	

	




	
Yes

	
0.84

	
(0.69, 1.04)

	
0.82

	
(0.38, 1.76)




	
Number of times suffering from chronic conditions that required inpatient treatments in the past two years

	

	

	

	




	
None

	

	

	

	




	
1–2

	
1.00

	
(0.85, 1.18)

	
0.97

	
(0.64, 1.49)




	
Above 2

	
1.33

	
(0.97, 1.82)

	
0.93

	
(0.40, 2.16)




	
Life satisfaction

	

	

	

	




	
Good

	

	

	

	




	
Neutral

	
1.20 *

	
(1.01, 1.43)

	
1.56

	
(0.85, 2.85)




	
Bad

	
1.70 **

	
(1.22, 2.37)

	
1.44

	
(0.50, 4.12)




	
Not able to answer

	
3.91 **

	
(2.09, 7.33)

	
1.48

	
(0.28, 7.74)




	
Health status

	

	

	

	




	
Good

	

	

	

	




	
Neutral

	
1.11

	
(0.92, 1.32)

	
0.87

	
(0.44, 1.75)




	
Bad

	
1.63 **

	
(1.31, 2.03)

	
1.16

	
(0.52, 2.58)




	
Not able to answer

	
3.25 **

	
(1.72, 6.16)

	
2.35

	
(0.43, 12.76)




	
Sleep quality

	

	

	

	




	
Good

	

	

	

	




	
Bad

	
1.06

	
(0.92, 1.22)

	
1.03

	
(0.72, 1.46)








* p-value < 0.05; ** p-value < 0.01.
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