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Abstract
Background  Behavioral lifestyles are important social determinants of health. The impact of changes in living 
arrangements on behavioral lifestyles is currently under-explored. This study aims to examine the association 
between living arrangements and health risk behaviors among the Hakka older adults.

Methods  Data were extracted from China’s Health-Related Quality of Life Survey for Older Adults 2018. Living 
arrangements were divided into five categories: living alone, living with spouse only, living with child, mixed 
habitation, and others. Five health risk behaviors, including unhealthy dietary patterns, drinking, smoking, irregular 
sleep practices, and physical inactivity were measured. Logistic regression analysis was used to assess the association 
between living arrangements and specific health risk behaviors, and generalized linear models were established to 
test the association between living arrangements and the number of health risk behaviors.

Results  A total of 1,262 Hakka older adults were included in this study. Compared to those living alone, those living 
with spouse only were less likely to have unhealthy dietary patterns (OR = 0.45, P < 0.05) and drinking (OR = 0.50, 
P < 0.05), those living with the child were less likely to experience unhealthy dietary patterns (OR = 0.35, P < 0.001), 
drinking (OR = 0.32, P < 0.001), smoking (OR = 0.49, P < 0.05), and physical inactivity (OR = 0.13, P < 0.01). Moreover, those 
who were living with child (β = -0.78, P < 0.001) or mixed habitation (β = -0.33, P < 0.05) tended to engage in fewer 
health risk behaviors than those living alone.

Conclusions  This study suggests significant differences in health risk behaviors among the Hakka older adults with 
different living arrangements. Living with the child could reduce the occurrence of health risk behaviors in the Hakka 
older adults and thus maintain their health status.
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Association between living arrangements 
and health risk behaviors among the Hakka 
older adults in Fujian, China
Xiaojun Liu1†, Lingling Zhang2†, Huajing Chang2, Mengshi Chen3* and Yimin Huang1*

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-023-17107-3&domain=pdf&date_stamp=2023-12-1


Page 2 of 10Liu et al. BMC Public Health         (2023) 23:2384 

Background
The ageing of the global population has become a major 
trend in the development of the 21st century. The global 
population aged 65 and over was 702.9  million in 2019 
and which is expected to reach 1.55 billion by 2050 [1]. 
For a long time to come, China’s ageing population will 
also be a fundamental national situation. The results of 
the seventh national census show that the number of 
people aged over 60 in China reach 264.02  million in 
2020, accounting for 18.70% of the whole population, 
which means that the ageing of China’s population has 
continued to deepen [2]. Due to rising life expectancy 
and the one-child policy implemented to curb excessive 
population growth, China’s declining fertility and mortal-
ity rates have the negative consequence of accelerating 
population ageing [3]. As China’s aging process acceler-
ates, challenges are prevailing, especially the rising health 
problems among the elderly population. The quality of 
life of the elderly in China is concerning: only a third of 
the elderly population is in good health [4]. Population 
aging is strongly associated with the increased prevalence 
of chronic disease and disability [5]. The National Health 
Commission of the People’s Republic of China (PRC) 
reported that about 190  million order adults in China 
have chronic diseases, about 40  million are disabled or 
semi-disabled, and about 15 million have been diagnosed 
with dementia [6]. In China, which has the largest older 
population, the issue of unhealthy longevity has become 
increasingly prominent. Cancer, cardiovascular disease, 
and diabetes are major challenges faced by the elderly in 
China and will increase the burden on existing families 
and public health systems as the population ages [7].

Since behaviors are the key factors that can influence 
the onset and progression of chronic diseases, behavioral 
interventions are considered to be the most effective and 
economic measures for disease control and are widely 
used to improve the health status of the elderly popula-
tion. Previous studies have reported that health behav-
iors have a positive impact on the prevention of chronic 
diseases such as cancer and diabetes during the ageing 
process, and that the improvement of appropriate health 
behaviors is important for the prevention of chronic 
diseases, especially among older adults [8]. Common 
behavioral intervention methodologies such as health 
education initiatives, lifestyle changes and providing 
social support contribute to the health benefits of healthy 
ageing [9]. From previously published studies, the num-
ber of health risk behaviors was positively associated with 
the risk of developing disease and death [10–13]. There 
were also synergistic effects between multiple behav-
iors [14, 15], such as smoking and alcohol consumption, 
which have a combined effect on the disease when pres-
ent together [16, 17]. Moreover, the co-occurrence of 
multiple health risk behaviors was more pronounced in 

the elderly population [18]. Additionally, a study showed 
that a change in one risk behavior is related to a change 
in another behavior [19]. Therefore, for older adults, the 
health management targeted on chronic disease related 
multiple risk behaviors is beneficial and urgently needed.

Previous studies have focused on the factors that influ-
ence elderly adults’ health risk behaviors. Some research 
noted that age, gender, and household income are con-
firmed as having a significant effect on participating 
in health risk behaviors [20, 21]. Besides, other studies 
found that marital status, economic income, and educa-
tional attainment are major influencing factors of health 
risk behaviors [22, 23]. Similarly, there was also a study 
reported that the living arrangements of seniors are an 
important determinant of health risk behaviors [24]. The 
study suggested that living alone means living at risk, 
people who live with a spouse or children can get family 
support, which was associated with a lower likelihood of 
health risk behaviors [24]. However, there were also stud-
ies claiming that the management of health risk behav-
iors of the elderly living alone may be better because of 
the increasing awareness of self-realization and health 
responsibility [25]. Especially, Kim et al. [26] found that 
those living with others may also increase the prevalence 
of specific health risk behaviors and be reported to make 
fewer maintenance changes regarding no alcohol con-
sumption compared to those living alone. Thus, it is nec-
essary to recognize the differences in health due to living 
arrangements and develop new strategies to improve the 
health of older adults.

In recent decades, under accelerated social develop-
ment and economic growth, the living arrangements of 
Chinese older adults have significantly changed [27]. In 
1982, nearly 75% of Chinese older adults lived with their 
children, and by 2011, more than half of Chinese older 
adults were separated from their children [28]. More-
over, it is worth noting that the proportion of elderly liv-
ing alone is rapidly increasing in China, reaching over 
50% [29]. The empirical evidence indicated that older 
Chinese people were increasingly living alone or living 
with spouses only [30]. The dramatic changes in the liv-
ing arrangements of older adults have given rise to wide-
spread concern in the community about the health of 
older adults. Living arrangements for older adults are dif-
ferent in different parts of China [31], and being in differ-
ent regions with different cultures could impact people’s 
health risk behaviors [32]. The Hakka elderly population, 
which was selected for this study, had developed their 
unique customs, culture, and habits in a specific histori-
cal and geographical context [33]. The Hakka are a Han 
ethnic group with distinct traditions and cultures, living 
mainly in the provinces of Guangdong, Jiangxi and Fujian 
in China [34]. For historical reasons, they have been 
forced to migrate south many times, leaving them with 
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limited access to resources [35]. As a result, poor living 
conditions have forced them to develop unique health-
related behaviors to fight disease and maintain health. 
In addition, the living arrangements of the Hakka people 
gradually changed from the traditional extended family 
to private nuclear families. Research on the association 
between living arrangements and health risk behaviors 
among the Hakka older adults is important in design-
ing effective health intervention programs to modify the 
known health risks.

Although the study on living arrangements and health 
risk behaviors was persuasive [24], limited works have 
explored how health risk behaviors vary across living 
arrangements among the Hakka older adults in China. 
So far, there are as many as 100  million Hakka popula-
tions worldwide, yet few studies have specifically targeted 
this population [36]. It is unclear whether the association 
between living arrangements and health risk behaviors 
could be found in the Hakka people. Moreover, a review 
of the literature suggested that many researchers have 
focused only on one behavior, while few have addressed 
multiple behaviors [37], which to some extent, reduces 
the effectiveness of health interventions and manage-
ment. Therefore, this study specifically selected five 
health risk behaviors, specifically including unhealthy 
dietary patterns, drinking, smoking, irregular sleep prac-
tices, and physical inactivity, aims to examine the associa-
tion between living arrangements and specific health risk 
behaviors and the number of health risk behaviors, and 
further to provide strategies for developing health risk 
behavior control and intervention measures to improve 
the health status of the Hakka older adults.

Materials and methods
Study population
The data used in this paper were derived from China’s 
Health-Related Quality of Life Survey for Older Adults 
2018 (CHRQLS-OA 2018). The CHRQLS-OA 2018 was 
a cross-sectional survey organized by the Global Health 
Institute of Wuhan University during the Spring Festival 
in 2018, aiming to collect data on the status of health-
related quality of life among the elderly aged 60 years 
old and over in China. The survey collected information 
including participants’ socio-demographic characteris-
tics, health-related quality of life, health-related behav-
iors and lifestyles, etc. Details of the CHRQLS-OA 2018 
are available in previous work [38]. The target population 
of this study is the Hakka older adults, aiming to examine 
the association between living arrangements and health 
risk behaviors among the Hakka older adults. Thus, a 
sample of 1,262 Hakka older adults aged 60 years and 
over from Ninghua, Fujian -- commonly known as the 
cradle of the Hakka were selected from the general data-
base of the CHRQLS-OA 2018. A detailed description of 

the inclusion and exclusion criteria for participants and 
the investigation process can be found in our previous 
publication [39].

Living arrangements
The CHRQLS-OA 2018 questionnaire enquired about 
how many people lived in the household and their rela-
tionship with the respondents. Thus, five categories of 
living arrangements of the participants were generated 
as follows: (1) living alone, which mainly includes elderly 
adults who were married but separated for various rea-
sons and were living alone at the time of the survey; 
(2) living with spouse only; (3) living with child, which 
means the respondents were currently living with one 
child, regardless of how many children there were. This 
subgroup also includes older adults who had spouses liv-
ing together or separated; (4) mixed habitation, which 
means the elderly respondents were currently living in 
rotation with multiple children, or the elderly respon-
dents were currently living with more than one child in 
one house; and (5) other arrangements, including living 
with grandchildren only, living with others (i.e., siblings 
and other relatives), and nursing home. Living alone was 
consistently used as the reference group in data analysis.

Health risk behaviors
The dependent variables in this study included five health 
risk behaviors, including unhealthy dietary patterns, 
drinking, smoking, irregular sleep practices, and physi-
cal inactivity. With respect to the CHRQLS-OA 2018 
questionnaire, according to the Health China Action 
Plan (2019–2030) [40], health risk behaviors in the pres-
ent study were defined as follows: (1) unhealthy dietary 
patterns, i.e., participants self-confessed skipping break-
fast or having an unbalanced diet including too much 
meat intake, insufficient intake of vegetables and fruit, 
and vegetarian status; (2) drinking, i.e., respondents self-
reported drinking more than one time per week, while 
current non-drinkers were those who had quit drink-
ing or never drank; (3) smoking, i.e., participants self-
admitted to smoking at least one cigarette per week, and 
current non-smokers were those who had quit smoking 
or never smoked; (4) irregular sleep practices, i.e., indi-
viduals self-reported sometimes, rarely, or never sleep-
ing regularly, or that they have irregular times of falling 
asleep and waking up each day, as well as irregular sleep 
duration; (5) physical inactivity, i.e., individuals who self-
reported doing exercise less than three times a week and 
less than 30 min per time. We finally calculated the total 
number of these five health risk behaviors. The number 
of multiple health risk behaviors ranged from 0 (none of 
the five selected health risk behaviors occurred) to 5 (all 
five of the selected health risk behaviors occurred).
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Covariates
For this study, the participants’ socio-demographic char-
acteristics were considered confounders and were used 
for model adjustments. Socio-demographic characteris-
tics included sex, age, marital status, current residence, 
educational level, average annual household income 
(China Yuan, CNY), self-rate health status, and medi-
cal insurance. Age was further divided into five groups: 
60–64, 65–69, 70–74, 75–79, and over 80. Marital status 
was classified as married (married/cohabitating) and oth-
ers (unmarried/widowed/divorced/separated). Current 
residence was grouped into village, town, and county. 
Educational level was classified into four groups: illiter-
ate, literacy class/ home school, primary school, and 
junior high school or above. Average annual household 
income (CNY) was categorized into five groups: 15,000 
and lower, 15,001–30,000, 30,001–45,000, 45,001–60,000, 
and 60,001 and higher. Self-rate health status was cat-
egorized as very good/ good, general, very poor. Medi-
cal insurance was classified as urban and rural residents’ 
basic medical insurance, urban employees basic medical 
insurance, and uninsured/ unknown.

Statistical analysis
Data analysis in three steps. Firstly, a descriptive analy-
sis of the socio-demographic characteristics of partici-
pants, five selected health risk behaviors, and the number 
of health risk behaviors were carried out with frequen-
cies and proportions. Secondly, a binary logistic regres-
sion model analysis was used to assess the relationship 
between living arrangements and five specific selected 
health risk behaviors, and both the crude odds ratios 
(cOR) and adjusted odds ratios (aOR) with associated 
95% confidence intervals (CIs) were calculated. Finally, 
generalized linear models were used to test the relation-
ship between living arrangements and the number of 
health risk behaviors, and the coefficient (β) with asso-
ciated 95% CI were presented both in the crude model 
and adjusted model. The adjusted model was adjusted 
for confounders that had a significant association with 
the dependent variables. The Statistical Package for the 
Social Sciences (SPSS) version 25.0 (SPSS Inc., Chicago, 
IL, USA) was employed to run all statistical analyses, 
with a significance level of 0.05.

Results
Socio-demographic characteristics of the study 
participants
A total of 1,262 Hakka older adults, consisting of 613 
men (48.57%) and 649 (51.43%) women, were involved 
in the study. Table 1 demonstrates the demographic data 
of the participants. The majority of participants (82.01%) 
were between 60 and 79 years old. Most participants 
were married or cohabiting (66.80%), currently living in 

the county (40.41%), and illiterates accounted for more 
than half of the population. The participants’ family per 
capita annual incomes ranged from 15,001 to 30,000 yuan 
(27.66%) and 30,001 to 45,000 yuan (26.86%), account-
ing for the majority of the sample. There were 56.34% of 
the subjects self-reported their health status as general, 
and 78.84% had the medical insurance of urban and rural 
residents with basic medical insurance. Of the 1,262 par-
ticipants, around 8.24% of respondents were living alone, 
31.70% of respondents were living with a spouse only, 
34.47% of respondents were living with the child, 18.62% 
of respondents were mixed habitation whereas 6.97% of 
them had other living arrangements.

Information on health risk behaviors of participants with 
different living arrangements
Table  2 shows the characteristics of the participants’ 
five specific health risk behaviors with different living 
arrangements. Of those Hakka older adults who lived 
alone, the most prevalent health risk behavior was physi-
cal inactivity (98.08%), followed by irregular sleep prac-
tices (83.65%), and then unhealthy diet patterns (75.96%). 
Among those who lived with their spouse only or with the 
child, drinking is the most common behavior, accounting 
for 53.75% and 37.01%, respectively. Of those older adults 
in mixed habitation, 67.23% had an unhealthy diet, and 
80.43% had physical inactivity, while for those in other 
arrangements, 73.86% were irregular sleep practices, and 
72.73% were physical inactivity.

Table  3 shows the characteristics of the number of 
health risk behaviors in participants with different liv-
ing arrangements. Among those Hakka older adults who 
lived alone, 34.62% reported three health risk behaviors, 
and 27.88% reported five health risk behaviors. Of those 
who lived with their spouse only, 32.25% had one health 
risk behavior, and 24.50% had two health risk behaviors. 
Among those who lived with the child, 32.25% were no 
health risk behaviors occurred, and 32.25% were one 
health risk behavior. Of those older adults in mixed 
habitation, 36.60% had three health risk behaviors, 
while among those in other living arrangements, 25.00% 
reported two health risk behaviors.

Association between specific health risk behaviors and 
living arrangements
The logistic regression was used to determine the asso-
ciation between a participant’s specific health risk behav-
iors and living arrangements, as Table 4 shows. In crude 
and adjusted models, the health risk behaviors were sig-
nificantly related to different living arrangements. After 
controlling for other covariates (Socio-demographic 
information), the Hakka older adults who lived with a 
spouse only, in contrast to those living alone, were less 
likely to develop unhealthy dietary patterns (OR = 0.45, 



Page 5 of 10Liu et al. BMC Public Health         (2023) 23:2384 

95% CI = 0.24 to 0.86) and drinking behaviors (OR = 0.50, 
95% CI = 0.27 to 0.92). Moreover, those who lived with 
the child had lower odds of developing unhealthy dietary 
patterns (OR = 0.35, 95% CI = 0.19 to 0.64), drinking 

(OR = 0.32, 95% CI = 0.18 to 0.57), smoking (OR = 0.49, 
95% CI = 0.26 to 0.95), and physical inactivity behav-
iors (OR = 0.13, 95% CI = 0.03 to 0.58) as compared to 
those who lived alone. Among those in mixed habitation 

Table 1  Characteristics of the study participants by living arrangements (n, %)
Variables Living alone Living with spouse only Living with child Mixed habitation Others Total
Sex (χ² = 56.097)***

Male 34 (5.55) 237 (38.66) 226 (36.87) 93 (15.17) 23 (3.75) 613 (48.57)

Female 70 (10.79) 163 (25.11) 209 (32.20) 142 (21.88) 65 (10.02) 649 (51.43)

Age (years) (χ² = 192.258)***

60–64 15 (4.21) 105 (29.50) 164 (46.07) 38 (10.67) 34 (9.55) 356 (28.21)

65–69 18 (7.26) 92 (37.09) 102 (41.13) 27 (10.89) 9 (3.63) 248 (19.65)

70–74 16 (7.05) 114 (50.22) 37 (16.30) 46 (20.26) 14 (6.17) 227 (17.99)

75–79 22 (10.79) 70 (34.31) 50 (24.51) 55 (26.96) 7 (3.43) 204 (16.16)

≥ 80 33 (14.54) 19 (8.37) 82 (36.12) 69 (30.40) 24 (10.57) 227 (17.99)

Marital status (χ² = 462.947)***

Married 3 (0.36) 380 (45.08) 332 (39.38) 87 (10.32) 41 (4.86) 843 (66.80)

Others 101 (24.11) 20 (4.77) 103 (24.58) 148 (35.32) 47 (11.22) 419 (33.20)

Current residence (χ² = 140.477)***

Village 62 (12.97) 113 (23.64) 122 (25.52) 125 (26.15) 56 (11.72) 478 (37.88)

Town 28 (10.22) 76 (27.74) 97 (35.40) 58 (21.17) 15 (5.47) 274 (21.71)

County 14 (2.75) 211 (41.37) 216 (42.35) 52 (10.20) 17 (3.33) 510 (40.41)

Educational level (χ² = 378.773)***

Illiterate 92 (13.65) 123 (18.25) 171 (25.37) 206 (30.56) 82 (12.17) 674 (53.41)

Literacy class/ home school 1 (0.52) 70 (36.46) 93 (48.44) 24 (12.50) 4 (2.08) 192 (15.21)

Primary school 0 (0.00) 84 (43.75) 101 (52.60) 5 (2.61) 2 (1.04) 192 (15.21)

≥ Junior high school 11 (5.39) 123 (60.30) 70 (34.31) 0 (0.00) 0 (0.00) 204 (16.17)

Average annual household income (CNY) (χ² = 274.313)***

15,000 and lower 53 (20.39) 60 (23.08) 42 (16.15) 78 (30.00) 27 (10.38) 260 (20.60)

15,001–30,000 51 (14.61) 83 (23.78) 99 (28.37) 89(25.50) 27 (7.74) 349 (27.66)

30,001–45,000 0 (0.00) 112 (33.04) 159 (46.90) 46 (13.57) 22 (6.49) 339 (26.86)

45,001–60,000 0 (0.00) 88 (41.12) 98 (45.79) 19 (8.88) 9 (4.21) 214 (16.96)

60,001 and higher 0 (0.00) 57 (57.00) 37 (37.00) 3 (3.00) 3 (3.00) 100 (7.92)

Self-rate health status (χ² = 165.076)***

Very good/ good 12 (3.21) 143 (38.24) 157 (41.98) 37 (9.89) 25 (6.68) 374 (29.64)

General 43 (6.05) 222 (31.22) 249 (35.02) 143 (20.11) 54 (7.60) 711 (56.34)

Very poor 49 (27.68) 35 (19.78) 29 (16.39) 55 (31.07) 9 (5.08) 177 (14.02)

Medical insurance (χ² = 172.613)***

URRBMI 96 (9.65) 251 (25.23) 334 (33.57) 230 (23.11) 84 (8.44) 995 (78.84)

UEBMI 2 (1.21) 75 (45.46) 81 (49.09) 5 (3.03) 2 (1.21) 165 (13.08)

Uninsured/ Unknown 6 (5.88) 74 (72.55) 20 (19.61) 0 (0.00) 2 (1.96) 102 (8.08)

Total 104 (8.24) 400 (31.70) 435 (34.47) 235 (18.62) 88 (6.97) 1262 (100.00)
Notes: * = P < 0.05, ** = P < 0.01, *** = P < 0.001. CNY = China Yuan, URRBMI = Urban and rural residents’ basic medical insurance, UEBMI = Urban employees basic medical 
insurance

Table 2  Health risk behaviors in participants with different living arrangements (n, %)
Living arrangements Unhealthy dietary

patterns
Drinking Smoking Irregular sleep practices Physical inactivity Total

Living alone 79 (75.96) 60 (57.69) 36 (34.62) 87 (83.65) 102 (98.08) 104 (8.24)

Living with spouse only 153 (38.25) 215 (53.75) 92 (23.00) 128 (32.00) 150 (37.50) 400 (31.70)

Living with child 138 (31.73) 161 (37.01) 62 (14.25) 134 (30.81) 133 (30.58) 435 (34.47)

Mixed habitation 158 (67.23) 82 (34.89) 60 (25.53) 149 (63.40) 189 (80.43) 235 (18.62)

Others 58 (65.91) 35 (39.77) 32 (36.36) 65 (73.86) 64 (72.73) 88 (6.97)

Total 586 (46.44) 553 (43.82) 282 (22.35) 563 (44.61) 638 (50.55) 1262(100.00)
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(OR = 0.32, 95% CI = 0.19 to 0.55) and in other living 
arrangements (OR = 0.44, 95% CI = 0.22 to 0.87) had a sig-
nificantly lower chance of experiencing drinking behavior 
as compared to those lived alone.

Association between the number of health risk behaviors 
and living arrangements
Generalized linear regression analyses were presented 
to test if the number of health risk behaviors was associ-
ated with different living arrangements (Table  5). Over-
all, as compared with the reference group (living alone), 
individuals living with the child (β = -0.78, 95% CI = 
-1.07 to -0.48) and mixed habitation (β = -0.33, 95% CI 
= -0.61 to -0.05) exhibited fewer health risk behaviors in 
the adjusted model. Notably, from the result of the test 
between Hakka older adults living alone and living with 
a spouse only, the P-value is less than 0.05, but close to 
0.05. Therefore, it is difficult to conclude that there is no 
significant difference in multiple health risk behaviors 
between older adults who live alone and those who live 
with their spouses only.

Discussion
With the acceleration process of modernization, the liv-
ing arrangements of older adults are changing, and the 
proportion of older adults living alone is increasing [41]. 
The living arrangements of older adults delegate a signifi-
cant component of the social environment and have been 

Table 3  The number of health risk behaviors in participants with different living arrangements (n, %)
Living arrangements 0 1 2 3 4 5
Living alone 0 (0.00) 5 (4.81) 15 (14.42) 36 (34.62) 19 (18.27) 29 (27.88)

Living with spouse only 63 (15.75) 129 (32.25) 98 (24.50) 49 (12.25) 39 (9.75) 22 (5.50)

Living with child 133 (30.58) 140 (32.18) 69 (15.86) 47 (10.80) 21 (4.83) 25 (5.75)

Mixed habitation 11 (4.68) 45 (19.15) 36 (15.32) 86 (36.60) 22 (9.36) 35 (14.89)

Others 7 (7.96) 10 (11.36) 22 (25.00) 16 (18.18) 13 (14.77) 20 (22.73)

Table 4  Binary logistic regression analysis testing the association between specific health risk behaviors and living arrangements
Crude model Unhealthy dietary 

patterns
Drinking Smoking Irregular sleep 

practices
Physical 
inactivity

cOR 95% CI cOR 95% CI cOR 95% CI cOR 95% CI cOR 95% CI
Living alone 1 1 1 1 1

Living with spouse only 0.20 (0.12, 0.32)*** 0.85 (0.55, 1.32) 0.56 (0.35, 0.90)* 0.09 (0.05, 0.16)*** 0.01 (0.00, 
0.05)***

Living with child 0.15 (0.09, 0.24)*** 0.43 (0.28, 0.67)*** 0.31 (0.19, 0.51)*** 0.09 (0.05, 0.15)*** 0.01 (0.00, 
0.04)***

Mixed habitation 0.65 (0.38, 1.10) 0.39 (0.25, 0.63)*** 0.65 (0.39, 1.07) 0.34 (0.19, 0.61)*** 0.08 (0.02, 
0.34)***

Others 0.61 (0.33, 1.15) 0.48 (0.27, 0.86)* 1.08 (0.60, 1.95) 0.55 (0.27, 1.12) 0.05 (0.01, 
0.23)***

Adjusted model Unhealthy dietary 
patterns

Drinking Smoking Irregular sleep 
practices

Physical 
inactivity

aOR 95% CI aOR 95% CI aOR 95% CI aOR 95% CI aOR 95% CI

Living alone 1 1 1 1 1

Living with spouse only 0.45 (0.24, 0.86)* 0.50 (0.27, 0.92)* 1.68 (0.84, 3.35) 0.80 (0.38, 1.69) 0.30 (0.06, 1.36)

Living with child 0.35 (0.19, 0.64)*** 0.32 (0.18, 0.57)*** 0.49 (0.26, 0.95)* 0.53 (0.26, 1.09) 0.13 (0.03, 
0.58)**

Mixed habitation 0.92 (0.51, 1.65) 0.32 (0.19, 0.55)*** 0.68 (0.37, 1.24) 0.64 (0.32, 1.28) 0.46 (0.10, 2.11)

Others 0.98 (0.49, 1.98) 0.44 (0.22, 0.87)* 1.63 (0.78, 3.41) 1.44 (0.63, 3.32) 0.35 (0.07, 1.69)
Notes: * = P < 0.05, ** = P < 0.01, *** = P < 0.001. Adjusted model adjusted for sex, age, marital status, current residence, educational level, average annual household 
income (China Yuan, CNY), self-rate health status, and medical insurance

Table 5  Generalized linear models testing the association 
between the number of health risk behaviors and living 
arrangements
Living arrangements Crude 

model, β 
(95% CI)

Adjusted 
model, β 
(95% CI)

Living alone 1.00 
(Reference)

1.00 
(Reference)

Living with spouse only -1.66 (-1.96, 
-1.35)***

-0.30 (-0.62, 
0.01)

Living with child -2.06 (-2.36, 
-1.76)***

-0.78 (-1.07, 
-0.48)***

Mixed habitation -0.79 (-1.11, 
-0.46)***

-0.33 (-0.61, 
-0.05)*

Others -0.61 (-1.01, 
-0.22)**

-0.01 (-0.35, 
0.34)

Notes: * = P < 0.05, ** = P < 0.01, *** = P < 0.001. Adjusted model adjusted for sex, age, 
marital status, current residence, educational level, average annual household 
income (China Yuan, CNY), self-rate health status, and medical insurance
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theorized to impact health through their affect health 
behaviors [42]. Results from a representative sample of 
Hakka older adults indicate that differences in health risk 
behaviors exist across the five living arrangement catego-
ries tested in this study. This study found that compared 
with both living with a spouse only and living with the 
child, Hakka older adults who living alone were more 
likely to have unhealthy dietary patterns and drinking. 
Similarly, Hakka older adults who living alone exhibited 
more health risk behaviors compared to those living with 
the child and mixed habitation. Therefore, this means 
that individuals who lived alone had the highest odds of 
health risk behaviors, which is consistent with prior stud-
ies [24, 26]. Although recent research has conveyed the 
active thoughts that many older adults have about liv-
ing alone, this is for older people who can take care of 
themselves with sufficient resources and economic con-
ditions [43, 44]. The possible reason for this is that the 
association between living alone and health behavior may 
indicate a selection effect: Individuals who are able to 
live independently have fewer health risk behaviors that 
allow them to do so. However, if older people are forced 
to live alone but lack adequate financial conditions and 
family and social support, living alone can have negative 
consequences. While the Hakka older adults in Fujian 
who were included in this study mainly lived in under-
developed areas, and the impact of living alone is nega-
tive. Thus, the vulnerable group of Hakka older adults 
living alone who are at risk of participating in health risk 
behaviors should be more noticed. It is necessary for the 
family, community, and governments to provide com-
bined actions and support to improve their health and 
well-being.

It is generally accepted that living with family is bet-
ter than living alone in constraining health risk behav-
iors of older adults due to the benefits of shared family 
support and both direct and indirect social control [24, 
30]. Living with family usually means living with a spouse 
and children. Our results found that Hakka older adults 
both living with a spouse only and living with the child 
are less likely to have unhealthy dietary patterns com-
pared to living alone. This is similar to a previous study 
[45], which found that the unhealthy dietary pattern 
was more frequent in individuals living alone than in 
those living with others. The possible reason is that if the 
Hakka older adults eat with their spouse or a single fam-
ily, they can consume more food types and ensure regu-
lar meals. Moreover, it has been shown that eating alone 
can negatively affect eating patterns and diet quality and 
may lead to undesirable dietary behaviors [46]. Further-
more, Hakka people live in the mountains and have lim-
ited transport, resulting in a single source of food and 
less food consumption, which makes them more likely 
to engage in unhealthy dietary patterns if they are eating 

alone. In addition, we also found that the Hakka older 
adults living alone showed the highest rate of drinking 
behavior, which is consistent with the study by Zhang 
et al. [24]. A previous study showed that humans living 
alone suffered a higher likelihood of feeling lonely than 
those living with someone else [47]. Furthermore, people 
engage in alcohol consumption often to cope with feel-
ings of isolation and unworthiness [47, 48]. Previous 
research has shown that the unique socio-ecological 
environment of the Hakka region has shaped the wine-
making culture, allowing them to drink more and thus 
reduce their loneliness [34]. Thus, it is easy to understand 
that the Hakka older adults avoiding living alone helps to 
limit drinking behavior.

Besides, we also found that living with the child was 
associated with a significantly lower risk of smoking 
behavior and physical inactivity for the Hakka older 
adults, while this benefit was not observed in living with 
a spouse and in mixed habitation. However, the findings 
from Zhang et al. [24] have shown inconsistent evidence 
that the likelihood of older adults smoking was lower for 
older men living with the children and for women living 
with a spouse only or with both a spouse and children. 
Similarly, a study indicates that older adults living with 
others (including spouses, children, and others) were 
more likely to enjoy more leisure-time physical activ-
ity than those living alone [49]. One possible explana-
tion for the differences in these findings could be due to 
the impact of different regions with different cultures. 
Another possible explanation is that children help their 
parents to avoid smoking and physical inactivity, and to 
develop better health behaviors. In addition, our find-
ing that irregular sleep practices did not differ by liv-
ing arrangements and spouses and children could not 
limit irregular sleep behavior among the Hakka older 
adults contradicts the previous study [50]. Many studies 
reported that the social isolation experienced by older 
adults who lived alone had a higher negative influence on 
sleep quality compared with those living with others [51, 
52]. Therefore, the possible reason is that compared with 
the negative effects of living alone, factors such as age, 
economic level, and sleep environment have a substan-
tial impact on the sleep quality of the Hakka older adults 
[50]. Thus, it’s imperative to conduct further research to 
investigate whether the irregular sleep practices of older 
adults are related to living arrangements.

Chinese people respect filial piety and they believe that 
children are supposed to take care of their parents and 
provide them with financial and emotional support [53–
55]. The Hakka people have survived in isolated moun-
tain conditions for a long time, usually in closed “castled 
houses” (tu lou) [35, 56], which allows for more intimate 
interaction between parents and children. In particular, 
this study classifies the living arrangements into living 
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with the child and living with multiple children, which 
brings an interesting finding. Those living with the child 
are more effective to limit health risk behaviors than 
mixed habitation, both for specific health risk behaviors 
and for protection against multiple numbers of behav-
iors. This situation is contrary to the proverb of “more 
children, more happiness” that the Chinese always advo-
cate. On the one hand, a possible reason is the impact 
of intergenerational ambivalence. The intergenerational 
support means that children can provide health informa-
tion to older people and urge them to engage in healthy 
behaviors as a way to improve their health status [57]. 
While intergenerational ambivalence believes that older 
people and their children have different philosophies and 
that living together can bring about some conflict, lead-
ing to restrictions on older people’s behavioral lifestyles 
and poorer health [58]. For the Hakka older adults, mixed 
habitation means that conflicts with children are more 
likely to occur, which has adverse effects. On the other 
hand, children with more siblings are less likely to pro-
vide support to their parents than singleton children, 
which has been confirmed in the study by Guo et al. [59].

Compared to having one single health-risk behavior, 
engaging in multiple health-risk behaviors were linked 
with increased morbidity and mortality of chronic dis-
eases [60, 61]. Additionally, mounting evidence shows 
that changes in one risk behavior are related to changes 
in another behavior [62]. Consequently, there is a poten-
tial benefit in multiple health risk behavior interventions 
[63]. It is worth noting that in this study, we observed 
that the Hakka older adults living with the child and 
those living in mixed habitation exhibited fewer health 
risk behaviors compared to those living alone. For one 
thing, children can help parents reduce health risk behav-
iors by taking actions such as disseminating health infor-
mation, persuading, and encouraging their older parents 
not to engage in health risk behaviors [24]. For another 
thing, as previously described that people who smoked 
were more likely to be physically inactive and develop 
an unhealthy diet [37]. In our study, living with the child 
can limit smoking behavior, which may help prevent the 
occurrence of multiple health risk behaviors. It is there-
fore crucial for the Hakka older adults to choose to live 
with children to change health risk behaviors. Further-
more, a comprehensive package should be designed 
and implemented in a targeted manner, especially those 
living alone, combining several related intervention 
programmes across the full range of health risk behav-
iors to achieve substantially greater health benefits as a 
convenient and cost-effective alternative. For example, 
regular health education on smoking and drinking is con-
ducted to encourage Hakka older adults to avoid smok-
ing and drinking behaviors, as well as encouraging them 
to develop good eating and sleeping habits, and also 

regular physical activity. Overall, preventing the occur-
rence of multiple risk health behaviors will have a sig-
nificant impact on public health. Moreover, better health 
behaviors depend on increased health literacy and health 
knowledge [64]. Nevertheless, the Hakka older adults in 
this survey lived in the underdeveloped areas, with lim-
ited health literacy and less disseminated local health 
knowledge. Therefore, the Hakka older adults need to 
promote their health literacy and to develop healthy 
behaviors and lifestyles to improve their health status.

There are some limitations in this study. Firstly, the 
data for the study comes from the Hakka population in 
Ninghua County, Fujian Province, which has its unique 
lifestyle and habits and is also located in a relatively 
underdeveloped area. Thus, although this study can 
provide some policy insights, possible affect the results 
applicability in other provinces and the country. Sec-
ondly, causal effects between the variables and the out-
come cannot be ascertained because of its cross-sectional 
design. Thirdly, the data in this study relied on a self-
reported survey format, which inevitably suffers from 
recall bias. Fourthly, there were limitations to the sleep 
assessment, which did not use professional sleep scales 
and did not take into account participants’ sleep quality. 
Finally, although some variables were controlled in this 
study, other potential factors could bias the results, such 
as occupations before retirement, personal savings, and 
living arrangement preferences, etc.

Conclusion
To some extent, this paper helps to understand the spe-
cial group of Hakka older adults, and to explore improve-
ment measures that are different from the general elderly. 
This study has clearly shown that the different living 
arrangements of the Hakka older adults are associated 
with their health risk behaviors. Hakka older adults who 
lived alone had the highest odds of health risk behaviors. 
Moreover, living with the child could reduce the occur-
rence of health risk behaviors in the Hakka older adults 
and thus maintain their health status. Therefore, custom-
ized interventions and programs according to personal 
living arrangements, as well as scientifically and effec-
tively approach, is needed to promote health behaviors 
among the Hakka older adults.
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