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 ABSTRACT 

Background Global migration has increased in the past century, and aging in a foreign coun-
try is relevant to the Chinese diaspora. Objective With regard to migration, this study focuses 
on the places of aging as the context of older Chinese adults. This study aimed to describe 
the general health and wellbeing of this population with respect to their location. Design This 
study has a cross sectional design. Setting and participants: Participants were recruited who 
were “aging in place” from Tianjin, China (199 participants), and “aging out of place” from the 
Netherlands (134 participants). Data from April to May 2019 in China and November 2018 to 
March 2019 in the Netherlands were aggregated. Measurements frailty, QoL and loneliness 
were used in both samples. Results T-tests and regression analyses demonstrated that social 
domains of frailty and QoL, as well as loneliness and frailty prevalence characterized the major 
differences between both places of aging. A correlation analysis and visual correlation network 
revealed that frailty, quality of life (QoL), and loneliness were more closely related in the aging 
out of place sample. Social domains of frailty and QoL, as well as the prevalence of loneliness 
and frailty, characterized the major differences between both places of aging. Conclusions The 
findings indicate that frailty, QoL, and loneliness have a complex relationship, confirming that 
loneliness is a major detriment to the general wellbeing of older Chinese adults aging out of 
place. This study examined the places of aging of the larger Chinese population and allows a 
comprehensive understanding of health and wellbeing. The social components, especially 
loneliness, among the aging out of place Chinese community should receive more attention 
practice and clinical wise. On the other hand, frailty as well as its prevention is of more impor-
tance for the Chinese community aging in place.
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 INTRODUCTION

One of the fastest-growing aging populations in the world comprises the ethnic Chinese, 
including those located in their home country and the worldwide diaspora. It is expected 
that the ethnic Chinese will make up one-quarter of the elderly population of 60 years  
and older by 2025 (Dong, 2017). Moreover, with 10 million Chinese migrants worldwide, China is 
the fourth largest country of origin of all international migrants (UN, 2017). Therefore, the large 
overseas and national aging Chinese population underlines its international relevance.

In the context of emerging global migration, Sadarangani and Jun (2015) introduced the con-
cepts of “aging in place” and “aging out of place”. Originally, the concept of “aging out of place” was 
used to refer to older adults who are unable to age in their residential home and, therefore, have 
to do so in an institution. However, the concept of aging out of place can be extended and applied 
to aging immigrants in a foreign environment with emphasis on the sociocultural aspects 
(Sadarangani and Jun, 2015). These can refer to the social, political, and cultural environment, as 
well as the emotional aspects of aging, such as detachment or social isolation. Along the same 
line, older adults who are aging in their native country can be considered to be “aging in place”. 
This is generally preferred as it includes a sense of attachment to one’s nearer community and 
home, which consequently improves social connectedness and wellbeing (Wiles et al., 2012).

Building upon this rationale, it can be conceived that aging immigrants who have been long-term 
residents in their host country are “aging out of place” due to discrepancies between older adults 
and their environment. The existing literature shows how aging Chinese immigrants have specific 
challenges while aging, which result in stress and affect their wellbeing, despite residing many 
years “out of place”. These challenges are related to practical problems such as language barriers 
and limited accessibility to healthcare, as well as a disconnect from the social environment, lone-
liness, and social isolation (e.g., Kim & Keefe, 2010; Li et al., 2018; Tsoh et al., 2016). Therefore, a 
comparative study of aging Chinese adults “aging in place” and “aging out of place” could provide 
insights into the potential differences in health patterns in both contexts. As Lewis and Buffel 
(2020) contend, the number of studies with a focus on places of aging is insufficient, especially 
comparisons of the aging population abroad and in their country of origin (Kristianzen, 2016).

Majority of the studies on the health of aging Chinese immigrants in Western societies have 
reported on various health-related indicators such as mental health, depression, anxiety, lone-
liness, physical health, and wellbeing. The mental health of the aging Chinese diaspora tends 
to be generally worse than the native local population, related to sociodemographic factors, 
physical health, and cultural factors such as relationships with families (Chow, 2010; Dong et 
al., 2012; Mui 1996; Lin, Bryant, Boldero & Dow, 2016). This indicates that the Chinese diaspora 
is mentally and psychologically vulnerable. Moreover, mixed observations have been recorded 
among the Chinese diaspora in Western countries, whereby their physical health may be better 
or worse than the native population, with this population experiencing ailments such as obe-
sity, hypertension, and diabetes (Corlin, Woodin, Thanikachalam, Lowe & Brugge, 2014; Chow, 
2010; Lai, 2004; Modesti et al., 2017; Rajpathak & Wylie-Rosett, 2011).

Usually, chronic diseases are considered to be a marker for defining the health of a population. 
However, when using these markers, the complexities of different health-related dynamics are not 
taken into account. A more comprehensive health assessment is provided by frailty, for which the 
individual’s adaptational processes are central (Kaufman, 1994). The frailty index measures on a 
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continuous scale and can simultaneously indicate the clinical dichotomous condition “frail” and “not 
frail” (Rockwood et al., 2005). The multidimensionality of this concept includes physical, social, cog-
nitive, and mental wellbeing elements and therefore captures different dynamics of importance to 
health (Ahmed et al., 2007).

Moreover, frailty has been shown to be related to a reduced quality of life (QoL) (Bilotta et al., 
2010; Crocker et al., 2019; Kojima et al., 2016; Masel et al., 2009). However, contradicting find-
ings were ascertained among nursing home residents (Fougère, 2016). To date, an extensive 
and comparative examination within the larger ethnic Chinese population is lacking, especially 
among the diaspora. 

Furthermore, loneliness is a relevant social indicator of the diasporic older adults, as widely 
researched among previous studies. A Canadian study showed that elderly Chinese immi-
grants reported a higher prevalence of loneliness than the native Canadian elderly population 
(Wu & Penning, 2015). This pattern is echoed in comparison studies with immigrant Chinese 
in Australia, as well as in the UK (Ip, Liu & Chui, 2007; Victor, Burholt & Martin, 2012). Chinese 
immigrants in the Netherlands are also troubled by loneliness (Liu et al., 2013; Cheung et al., 
2020). Furthermore, loneliness can seemingly be explained by negative health outcomes (Luo & 
Waite, 2014). Therefore, social and general health indicators are relevant to the diasporic com-
munity and should be taken into account in addition to general measures assessing the health 
and wellbeing of the diaspora.

Although frailty and QoL and have been widely researched, recent literature on loneliness 
has established a negative relationship with QoL and insights regarding loneliness and frailty 
remains understudied (Arslantas et al., 2015; Herrera-Badilla et al., 2015; Liu et al., 2020). The 
study of Herrera-Badilla et al. (2015) is the only previous study to have studied loneliness and 
frailty, which demonstrated an independent relationship between both concepts. However, 
more research is needed to gain insights into their relationships as frailty, QoL and loneliness 
are demonstrated to be relevant to health and wellbeing. Although loneliness has been widely 
studied with depression and other mental health outcomes, loneliness, frailty, and QoL have 
rarely been studied together, and therefore could provide additional insights into these three 
concepts. Moreover, as the concept of “aging in and out of place” by Sadarangani and Jun (2015) 
emphasizes the social (dis)connectedness to one’s environment, the concepts frailty and QoL 
are suitable as it encompasses broad range of dimensions of the health and wellbeing, such 
as physical and social frailty and QoL, whereas loneliness regards the social isolation from the 
place of aging.

As demonstrated in various studies, social and environmental characteristics are important 
factors for health status (Li et al., 2014; Ma, et al., 2018; Yu et al., 2012). More importantly, com-
parisons between the same ethnic groups in different countries could provide crucial insights 
into the dynamics of frailty and QoL in the aging population. However, the current body of litera-
ture lacks cross-country comparisons within the same ethnic population, regarding native and 
diasporic populations. General findings have led to the phenomenon of a healthy immigrant 
effect, whereby immigrants have a better health status compared to the host country’s native 
population (Corlin, Woodin, Thanikachalam, Lowe & Brugge, 2014). Given all of this, an explora-
tion of older immigrants (aging out of place) and the native population of the country of origin 
(aging in place) could yield additional crucial insights in the health and aging processes. 
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Therefore, this study aimed to examine the general health and wellbeing of older Chinese adults. 
Specifically, by examining the latent constructs and patterns of frailty, QoL and loneliness, and to 
explore the relationships among frailty, QoL, and loneliness between the Chinese “aging in place” 
and “aging out of place” population. The following research questions guide this study:

1. Do the latent concepts of frailty, QoL and loneliness have equal structural 
 constructs in both places of aging?
2. What are the differences between places of aging in terms of frailty, QoL 
 and loneliness of older Chinese adults?
3. How are frailty, QoL and loneliness related to each other in the context of 
 aging in and out of place?

 METHODS

 Participant recruitment and data collection
Data was gathered from aging Chinese populations in China and the Netherlands and aggre-
gated between April to May 2019 in China and between November 2018 to March 2019 in the 
Netherlands. The following inclusion criteria were held for the recruitment of participants: 60 
years old of age and cognitive ability to understand the research questions in Chinese. Eligible 
participants were informed about the study and were requested to participate on a voluntary 
basis. They were informed about their right to withdraw at any time and the anonymous pro-
cessing and reporting of their information. All of the participants were given the form to fill in 
the questionnaires by themselves or an informal acquaintance in case of illiteracy. 

For the aging in place sample, older adults in China were approached in a local neighborhood 
in Tianjin where leisure activities were undertaken. All of the participants filled in the ques-
tionnaires by themselves. The recruitment for the aging out of place sample occurred in the 
Netherlands in six urban cities during local meetings of Chinese associations for older adults. 
As this population contained illiterate individuals, a minority of the forms were filled in together 
with the researcher or an acquaintance or friend. This was the case for approximately 10% of 
the participants. 

 Contextual background
Mainland China accounts for older Chinese adults with a population of 168 million. As reported 
by the WHO, life expectancy has almost been doubled since 1950 due to an epidemiological 
shift of communicable diseases to chronic diseases (World Health Organization, 2015). Nearly a 
third of all disease burden in China are attributed to chronic diseases among the older popula-
tion. Majority of the older population in China has attained education up to high school (Zhou et 
al., 2019). Living arrangements among are mainly either with spouse (36.2%) or adult children 
(41.3%). Single person household are rare with only 9% (Lei et al., 2015).

The Chinese diaspora in the Netherlands comprises approximately of at least 110.000 persons, 
of which a third consist of the aging population. Majority of the older diasporic Chinese popu-
lation originate from Hong Kong and mainland China, are concentrated in the urban areas, and 
have attained either no education, primary- or middle school. Multiple person households prev-
alent among this population with 48.7% (Gijsberts et al., 2011). 
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 Frailty
The Frailty Index-35 (FI-35) was specifically developed for Chinese older adults and validated 
among older adults in China (Zhang et al., 2017). The leading definition for frailty was “as an 
individual loss of body function caused by various types of factors, which will increase the risk of 
adverse health events” (Gobbens, 2010; Zhang et al., 2017). The FI-35 consists of four domains 
and 11 underlying dimensions: physical (nutrition, motion, muscle strength, energy, and sleep), 
cognitive (emotion and cognition), social (role and social contact), and environment (environ-
ment and adaptability). The FI-35 measures frailty from a deficit perspective (e.g., “can you 
lift 5 kg with your arms?”, “has your sleeping time been reduced in the past 6 months?”) with a 
dichotomous scale (yes, no) and is conceptualized as an accumulation of deficits. Affirmative 
answers to each item receive a score of 1 point, whereas 0 points are given for non-affirmative 
answers. The frailty score ranges from 0 to 1 as the sum of all items divided by 35. Accordingly, a 
higher score indicates an increase in frailty. Prevalence of frailty was indicated by a score of .23. 
Responses with more than 20% of missing answers were excluded.

 Quality of Life
The World Health Organization (WHO) has defined QoL as “an individual's perception of his/her 
position in life in the context of the culture and value systems in which he/she lives and in rela-
tion to his/her goals, expectations, standards, and concerns” (World Health Organization, 1998). 
Therefore, the subjective individual perception of one’s life is central to the QoL. The domains 
are physical (pain and discomfort, energy and fatigue, sleep, and rest), psychological (positive 
feelings, self-esteem, body image negative feelings, thinking, learning, memory, and concentra-
tion), social relationships (personal relationships, social support, and sexual activity), and envi-
ronment (physical safety and security, home environment, financial resources, services, infor-
mation, leisure, environment, and transportation). The WHOQOL-BREF is scored from 0–100 for 
QoL across the four domains. An increased score indicates a higher quality of life or health. This 
instrument was validated in China (Xia et al., 2012). All questions were scored on a five-point 
scale. Items 3 and 4 were negatively phrased and reversed for further analysis. The calculation 
of domain scores involved the average of each domain multiplied by four. Responses with more 
than 20% of missing answers were excluded.

 Loneliness
Loneliness has been described as “situations where the number of existing relationships is 
smaller than desirable or acceptable, as well as situations where the intimacy wished for has 
not been realized” (de Jong Gierveld, 1998). The De Jong Gierveld Loneliness Scale (DJGLS) is 
theoretically based on the conceptualization of loneliness by Weiss (1973), for which loneliness 
consists of social and emotional loneliness (de Jong Gierveld & van Tilburg, 2010). The DJGLS 
measures social loneliness, emotional loneliness, and loneliness as a subjective experience 
that is independent of situational factors. Feelings of lacking personal intimacy (emotional 
loneliness) and social embeddedness (social loneliness) are scored in the DJGLS. The Chinese 
version of the six-item De Jong Gierveld loneliness scale (DJGLS) was used to measure loneli-
ness (Leung et al., 2008). The scale consists of six items scored as “none” (1 point), “more or less” 
(2 points), and “yes” (3 points). The scale was validated for the Chinese population among native 
and diasporic older Chinese adults (Cheung et al., 2020). The loneliness prevalence for each 
category (none, moderate, or severe social and emotional loneliness and overall loneliness) was 
calculated according to the original manual (de Jong Gierveld & van Tilburg, 1999). For further 
analyses, the sum scores of the respective items were used to calculate the raw scores for each 
category: emotional loneliness, social loneliness, and overall loneliness. The summed scores 



27 Frailty, Quality of Life, and Loneliness in Aging Native  
and Diasporic Chinese Adults

of emotional and social loneliness ranged from 3–9 points, whereas overall loneliness ranged 
from 6–18 points, whereby a higher score indicates an exacerbation of loneliness.

 Background variables
Sociodemographic data included age, gender, education, marital status, years of residence in 
Tianjin or the Netherlands, city of birth (aging in place sample) or country of birth (aging out of 
place sample), and number of children. Lifestyle data included living situation and smoking habit. 
Health related data included selfcare ability and self-report of presence of common chronic dis-
eases: Alzheimer’s disease, arthritis, cancer, diabetes, heart disease, heart attack, osteoporosis, 
Parkinson’s disease, pneumonia, stroke, and other diseases. 

 Statistical Analysis
To analyze if the used assessment constructs were measured equally in both samples, a mul-
tiple group confirmatory factor analysis (MGCFA) was applied with the “Lavaan” library in R. 
MGCFA investigates the associations (correlations, known as factor loadings) between the spe-
cific domains and between the overall constructs of frailty, QoL, and loneliness between both 
places of aging. The reliability of the used instruments was assessed with Cronbach’s alpha.

Comparisons of the aging in and out of place sample means were done using an independent-sam-
ple t-test (domain scores of frailty and QoL). Cohen’s d was calculated for the domain scores of both 
samples using the “Lsr” library (Navarro, 2015). The effect size was considered small (d = 0.2–0.5), 
medium (d = 0.5–0.8), or large (d ≥ 0.8) (Cohen, 1988). Dichotomous results of the prevalence of 
frailty and loneliness were expressed as percentages and compared using a proportion test. In 
addition to the calculated prevalence of frailty and loneliness, the raw summed score was used 
to calculate Cohen’s d. A multivariate backward regression was further applied with SPSS v24® to 
examine the differences between both samples regarding frailty and QoL domains, and loneliness 
sum scores while correcting for demographic factors (age, gender, marital status, education, num-
ber of children, years spent in Tianjin or the Netherlands, selfcare ability and number of reported 
chronic diseases). Aging in place was coded as 0 and aging out of place was coded as 1.

The four domains of FI-35 and QoL, as well as the summed scores of emotional and social lone-
liness, were used to calculate Pearson’s correlation coefficients using the “Hmisc” library for R 
(Harrell & Harrell, 2019). A correlation network was generated with “Qgraph” library to visualize 
and inspect the correlations (Epskamp et al., 2012). The network was based on the strength of 
the correlation, whereby thicker lines denoted stronger correlations and thinner lines denoted 
weaker correlations. Moreover, positive and negative correlations were expressed by the color 
of the line: red for negative correlations and green for positive correlations. Correlations were 
categorized as poor (r < 0.3), fair (r = 0.3–0.6), moderate (r = 0.6–0.8), or very strong (r > 0.8) 
(Chan, 2003).
 The critical value of level of significance for all analyses was set at .05. Bonferroni correction 
for p-values was applied for the t-test and correlation analyses. The adjusted cut-off p-values 
for the .05 level were calculated using the following formula: .05/(n tests). 

 Ethical procedures
Ethical approval was granted by ethical approval board of the University Medical Center 
Groningen and the Tianjin University of Traditional Chinese Medicine to conduct this study. 
Participants were provided with an information leaflet and the option to withdraw from the 
study at any time. Informed consent was given prior to participation in this study. 
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 RESULTS

The study sample characteristics are presented in Table 1. The participants of the aging in place 
sample were born in mainland China of which the majority was locally born in Tianjin (66.8%) 
and relatively highly educated, cohabiting (81.9%), and 70.3% had at least one chronic dis-
ease. The majority of the aging out of place sample was born either in China (42.5%) or Hong 
Kong (42.5%), relatively less educated, cohabiting (68.5%), and 53% had one or more chronic 
diseases. 

The most common diseases among the aging in place sample included heart disease (48.7%), 
diabetes (25.4%), osteoporosis (20.7%) and arthritis (19.1%). The reported chronic diseases 
among the aging out of place sample’s included diabetes (23.1%), arthritis (22.4%), osteoporo-
sis (15.7%) and heart disease (8.2%).
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 Reliability and Multiple Group Confirmatory Factor Analysis 
 of Frailty, QoL, and Loneliness 
The reliability of the frailty (FI-35) scale was .80 for the aging in place and .87 for the aging out 
of place samples. The QoL scale (WHOQOL-BREF) gave an alpha value of .91 for the aging in 
place and 0.86 for the aging out of place samples. Loneliness (DJGLS) produced an alpha value 
of .68 for the aging in place and .71 for the aging out of place samples.

The factor loadings of frailty, QoL, and loneliness of both samples are significantly different 
from zero and are shown in Figure 1. The information indices as well as the testing results given 
in Table 2 demonstrate that the loadings can be taken equal be-tween the aging in and out of 
place samples (p = .617). This indicates that the meaning of the constructs in both samples 
is equal. The fit of equal loadings over the two models indicated a CFI of .896 and TLI of .874, 
which are close to reasonable fit (Hu & Bentler, 1999; Kline, 2015). Moreover, the associations 
within the constructs were close to equal, as shown in Figure 1.

Figure 1.
Confirmative factor loadings of the domains with the latent factors frailty (F), QoL (Q), and loneliness (L) as 
well as correlations between these among participants aging in (mainland China) and out of place (the Nether-
lands). Abbreviation of the domains: Fp = Frailty Physical domain; Fc = Frailty Cognitive domain; Fs = Frailty 
Social domain; Fe = Frailty environment domain; Qph = QoL Physical domain; Qps = QoL Psychological domain; Qs = 
QoL Social domain; Qe = QoL Environment domain; Le = Emotional loneliness; Ls = Social loneliness.
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 Frailty, QoL and Loneliness between aging in
 and out of place samples
The means of the frailty, QoL, and loneliness domains were calculated and compared between 
the aging in and out of place samples, as presented in Table 3. The aging in place sample 
showed a greater prevalence and a higher score of frailty (82.4%, mean of 0.39) than the aging 
out of place sample (61.9%, mean of 0.30), with a fair effect size of d = 0.55. This was also 
reflected in all four frailty domains, where the scores of the aging in place sample were signifi-
cantly higher than those of the aging out of place sample, especially social frailty, with a strong 
effect size of d = 0.84.
 Three out of the four QoL domain scores were significantly higher in the aging in place sam-
ple, showing a higher QoL in this sample in comparison with the aging out of place sample. The 
social QoL domain had the largest effect size of d = 0.36.
 The loneliness scores for all three loneliness categories were significantly lower in the aging 
in place sample, indicating a lower loneliness prevalence in comparison with the aging out of 
place sample. This was also reflected in the large effect size of d = −1.34.

Multivariate regression analysis confirmed that the same mean scores for frailty domains, QoL 
domains, and loneliness categories were significantly different in both samples, as presented 
in Table 4. When correcting for age, gender, marital status, education level, number of children, 
and years spent in the Netherlands or Tianjin, selfcare ability, and number of chronic diseases, 
the independent variable “place of aging” predicted the difference in outcome scores between 
both countries.
 The frailty domains scored lower for the aging out of place sample. On average, the aging out 
of place sample was significantly less frail (β = −0.102, p < .001). Social frailty showed the larg-
est mean difference of all frailty domains (β = −0.201 points, p < .001). Psychological and social 
QoL scores were significantly lower for the aging out of place sample, with psychological QoL 
having a largest mean difference (β = −6.150, p < .001). Social loneliness and overall loneliness 
scores were significantly increased for the aging out of place sample, with overall loneliness 
having the highest mean difference (β = 2.788, p < .001). Loneliness explained the differences in 
both samples with the highest proportion of the samples with an R2 of .288. 
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 Correlations among the Frailty, QoL, and Loneliness Domains and
 Comparison between Aging in and out of Place Samples
The domain scores of frailty, QoL, and loneliness were correlated within each sample, as pre-
sented in Table 3. The correlation coefficients and their levels of significance are presented for 
the aging in place sample in the upper diagonal and for the aging out of place sample in the 
lower diagonal. A correlation network based on the correlation data is presented in Figure 2.
 In general, the significant associations among the domains within frailty, QoL, and loneli-
ness were positively correlated. Correlations within the loneliness category were not significant 
in either sample.

The associations between frailty and QoL were negatively and more strongly correlated in the 
aging out of place sample. The aging in place sample had a smaller number of significant cor-
relations, and the sample generally showed poor correlation between frailty and QoL. The thin-
ner lines between the frailty and QoL nodes in Figure 1 and the significance of the correlation 
matrix in Table 4 suggests that the aging in place sample exhibited less significant and weaker 
correlations. On the other hand, the aging out of place sample exhibited mostly significant and 
fair correlations between frailty and QoL.

Moreover, in the aging out of place sample, the corresponding domains of physical QoL and 
physical frailty, of psychological QoL and cognitive frailty, and of environment QoL and environ-
mental frailty exhibited significant and fair to moderate correlations, which were stronger in 
comparison with noncorresponding domains. However, this was not the case for social QoL and 
social frailty in the aging out of place sample. In the aging in place sample, the corresponding 
domains were all insignificant.
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The correlations of social and emotional loneliness with the frailty domains were all insignif-
icant in the aging in place sample. In contrast, the QoL domains were significantly and poorly 
to fairly correlated with loneliness. In the aging out of place sample, loneliness was generally 
similar in strength and significantly correlated with cognitive frailty and the QoL domains.

Mainland China/
The Netherlands

Frailty
physical

Frailty
cognitive

Frailty
social

Frailty
environment

QoL
physical

QoL
psychological

QoL
social

QoL
environment

Loneliness
emotional

Loneliness
social

Table 5. 
Correlation matrix of frailty, QoL, and loneliness domains for mainland China above 
and for the Netherlands below the main diagonal.

* Bonferroni adjusted p < .05.
Note. The cut-off value for Bonferroni correction was calculated as .05/45 = .001

Frailty
physical

-

.55*

.39*

.43*

-.59*

-.39*

-.18

-.41*

.27

.09

Frailty
cognitive

.55*

-

.34*

.42*

-.45*

-.47*

-.36*

-.37*

.44*

.30*

Frailty
social

.11

.36*

-

.43*

-.53*

-.25*

-.19

-.33*

.15

.24

Frailty
environ-

ment

.22*

.25*

.46*

-

-.48*

-.24

-.19

-.40*

.25

.23

QoL
physical

-.10

-.07

-.08

.03

-

.56*

.45*

.57*

-.31*

-.31*

QoL
psycho-
logical

-.14

-.18

-.23*

-.09

.56*

-

.53*

.63*

-.47*

-.25

QoL
social

-.25*

-.22

-.20

-.14*

.46*

.55*

-

.54*

-.27

-.39*

QoL
environ-

ment

-.14

-.26*

-.27*

-.17

.52*

.67*

.63*

-

-.32*

-.28

Loneli-
ness

emotional

.14

.02

-.09

-.03

-.24*

-.31*

-.24*

-.22

-

.27

Loneli-
ness

social

.11

.10

.14

.11

-.18

-.31*

-.29*

-.31*

.18

-

Figure 2.
Correlation networks of the frailty, QoL, and loneliness domains of the older  
Chinese adults aging in place sample (mainland China) and out of place (the Nether-
lands). The thickness and the intensity of the colour of the lines between the nodes 
(domains) are based on the strength and direction of the correlation coefficient, 
representing correlations significantly different from zero. Red lines represent 
negative correlations, and green lines represent positive correlations. The colour 
of the nodes corresponds to the concepts where frailty is purple, QoL is blue, and 
loneliness is yellow.
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 DISCUSSION

This study is the first to examine the relationships among frailty, QoL, and loneliness. The 
results reveal unique insights into the Chinese aging in and out of place samples. The main 
finding from this study is that frailty was more closely related to QoL and loneliness for the 
aging out of place than the aging in place sample. In the aging in place sample, QoL and loneli-
ness were more strongly related to each other, whereas they were more weakly related to frailty. 
Major differences were observed in the social components of health, with loneliness being 
the largest contributor. The older adults aging out of place, in general, had lower social frailty, 
lower social QoL, and a profound prevalence of loneliness compared to those aging in place. 
Moreover, the findings from the MGCFA revealed that the health-related concepts of frailty, 
QoL, and loneliness could be considered as equal structural construct for both places of aging.

The systematic review and meta-synthesis of Crocker et al. (2019) revealed that frail older 
adults exhibit the largest difference in the physical domain of the WHOQOL-BREF compared 
to non-frail older adults. This finding implies that frailty and physical QoL have a stronger rela-
tionship than other QoL domains. A similar observation was found in the aging out of place 
sample, whereby physical QoL and (the domains of) frailty generally showed a much stronger 
relationship than other domains of QoL. However, the opposite trend was observed for the aging 
in place sample, whereby there was no significant relationship between physical QoL and any of 
the frailty domains.

The low association between frailty and QoL for the aging in place sample is aligned with the find-
ings of Fougère et al. (2016). Frailty was not found to be associated with QoL among nursing home 
residents. This is possibly due to the extremely high prevalence of frailty in their study (95.1%), 
which created a ceiling effect. Moreover, frail older adults may resort to social components of life 
such as social support and social contacts, which function as protective of QoL despite a high 
frailty status (Bowling et al., 2007; Puts et al., 2007). As the aging in place sample in this study 
also reported a relatively high prevalence of frailty (82.4%), the lower correlation between QoL 
and loneliness than in the aging out of place sample (61.9%) is plausible. This could also explain 
the relatively low prevalence of loneliness in the aging in place sample (48.2%), as well as the 
absence of its relationship with frailty; loneliness in the aging out of place sample may be 
higher than expected due to the prevalence of frailty. The high prevalence of loneliness among 
immigrants may be due social vulnerabilities, such as lack of embeddedness in the host coun-
try and negative experiences such as racism, as described in various studies (Brüß, 2008; Cook, 
2010; Kunuroglu et al., 2018; Palmberger, 2017). Nonetheless, loneliness was moderately related 
to both frailty and QoL in the aging out of place sample. This pattern confirms that loneliness is 
important and highly relevant for the general wellbeing of the aging out of place sample.

Moreover, Wu et al. (2011) suggested that health behaviour and access to health are important fac-
tors contributing to self-reported health status among the ethnic Chinese. It is also possible that 
these findings are reflective of the sociodemographic differences and the contrasting (accessibility 
to) healthcare systems in both countries. In addition, the healthy migrant hypothesis could be used 
to explain the lower scores of frailty in the “aging out of place” sample than the “aging in place” sam-
ple, whereby receiving countries have relative healthier migrant populations due to the return of 
less healthy immigrants to their home countries.
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As this is the one of the first studies to investigate loneliness in combination with the general 
health indicators of frailty and QoL, the findings provide important support for the hypothesis 
and previous findings that social components become more important in life as a function of 
the prevalence of frailty. Moreover, the results strengthen the assumption that lower scores for 
an objective health measure, such as frailty, do not necessarily entail a lower subjective expe-
rience in terms of QoL and loneliness. Therefore, health surveys aimed at encompassing mul-
tiple facets of life should treat subjective measures as equally important as objective physical 
health measures.

In any case, a comparison of the findings of this study with the literature is challenging, as there 
is no universal accepted characterization of frailty; the metrics used differ greatly, e.g., frailty 
phenotype versus Frailty Index. Additionally, the use of different existing QoL instruments hin-
ders comparisons, although these are less diverse than those used for frailty, e.g., SF36 versus 
WHOQoL-BREF (Li et al., 2020; Yang et al., 2016; Zhang et al., 2019). Therefore, the interpreta-
tion of these findings should be considered in this light. Once an unequivocal conceptualization 
of frailty is established, these findings can become more clinically relevant. 

This study demonstrated the important finding that the places of aging and social components 
characterize major differences in the aging Chinese samples. The correlation analysis provided 
insights into different components contributing to the general wellbeing of the aging Chinese 
samples. This is aligned with the general findings of studies among the diasporic Chinese show-
ing that mental health and loneliness are major problems for older adults aging out of place. In 
this study, loneliness and social frailty were shown to be majorly increased among older adults 
aging out of place as a function of social components, whereas older adults aging in place were 
more challenged in terms of their frailty. Public health research should include comparisons of 
places of aging in the context of international migration, which can provide important insights 
into the specific aging processes of adults aging out of place. With the increased globalization 
and international migration over the last century, this has become an important aspect of public 
health. Moreover, the implication of this study also applies to the social policy making for older 
Chinese adults. The findings suggests that the population can be distinguished in terms of frailty 
and loneliness. A distinction based on these or similar measures could provide counteractions 
against loneliness among the aging out of place older adults. This does not only entail the pub-
lic policy making agencies, such as the local or national government bodies, but also social ini-
tiatives that concerns the wellbeing of the older adults. Regarding frailty, a multidisciplinary 
approach, such as medical-, social-, or psychological care, could provide improvement as frailty 
is relevant beyond the medical field. For example, older Chinese adults who are aging out of place 
may benefit from initiatives or projects that are culturally fit or tailored to this population.

Some limitations should be taken into account during the interpretation of these findings. Both 
samples were based on convenience sampling, whereby the aging in place sample was from 
a local neighbourhood in one urban city, while the aging out of place sample was from a wider 
distribution of a smaller country. However, this study showed through MGCFA analysis that the 
used instruments may be taken equal in their latent constructs. Additionally, the study samples 
are similar to the population characteristics, as the aging out of place population mainly reside 
in urban areas, education profile and country of birth. Therefore, the findings are only limited 
to the urban populations. Moreover, moderate effects may not have been demonstrated in this 
study due to the limited sample size, with only strong effects being visible; thus, the findings 
remain limited to these samples. 
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Another possible explanation of the findings could be based upon healthy migrant theory. As 
the aging out of place sample have reported lower number of chronic diseases and lower frailty 
prevalence, it gives the impression that the migrant sample is a selection of the physical and 
medical healthier individuals than the aging in place sample, while a lower social wellbeing, 
such as loneliness and QoL characterizes this group. In line with literature of older migrants, 
cultural differences and language barriers may contribute to social isolation and wellbeing of 
older Chinese in the Netherlands (Liu et al., 2015).

 CONCLUSION

The cross-sectional design of this study on places of aging contributes to the literature on 
aging processes, yielding unique insights into the relationships among frailty, QoL, and lone-
liness and their domains for older Chinese adults aging in and out of place. Furthermore, the 
inclusion of the Chinese population in the Netherlands is unique, as it is a very closed commu-
nity, and this study is one of the first to report details on their frailty, QoL, and loneliness. 

This study provided novel and important insights into the health and wellbeing of the aging 
ethnic Chinese community. The explorative study design as a function of the places of aging 
allowed a more comprehensive understanding of their health and wellbeing. Moreover, frailty, 
QoL, and loneliness exhibited a complex relationship. Future research is recommended to 
investigate aging in and out of place populations as it may yield important insights in addition 
to the current body of knowledge. Specifically, additional comparative studies with larger study 
samples should be conducted. The social components, especially loneliness, among the aging 
out of place Chinese community should receive more attention both policy and practice wise. 
On the other hand, frailty as well as its prevention is of more importance for the Chinese com-
munity aging in place.
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