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a b s t r a c t

Objectives: The integrated model of frailty shifted the physiologically-dominated view to an integrated
and multidisciplinary view of frailty and adopted an integrated and holistic approach to the complex
challenges facing frail older adults and their caregivers. There is an urgent need for researchers to
identify multi-faceted frailty among older adults and to explore contributors to it. We assessed the level
of frailty among older residents in long-term care (LTC) facilities in Shanghai, China and explored risk
factors of multiple dimensions of frailty among older residents.
Methods: It is a cross-sectional descriptive study. We interviewed 218 older residents from nine LTC
facilities. We used Tilburg Frailty Indicator to assess older residents’ physiological, psychological, and
social frailty. The Geriatric Depression Scale, Mini-Mental state examination, Athens Insomnia Scale, and
Activity of Daily Living (ADL) Scale were used to assess their depressive symptoms, cognitive function,
sleep quality and ADL abilities, respectively.
Results: Older residents have a moderate level of frailty in physiological, psychological and social do-
mains. There is a high correlation among dimensions of frailty. Older residents’ depressive symptoms
have remained positively associated with their overall and each domain of frailty. Older residents’ actual
activity participation and exercise in LTC facilities are negatively associated with older residents’ overall,
physiological and social frailty.
Conclusions: Frailty is a multi-dimensional concept and is prevalent among older residents in LTC fa-
cilities. It is important to take an integrated view on frailty and carry out appropriate and comprehensive
interventions to prevent adverse outcomes and provide holistic care for frail older residents in LTC fa-
cilities. There is an urgent need to improve the quality and expand the number of activities offered
within LTC facilities that would engage older residents in a person-centered way, despite their age, ADL
abilities, frailty and functional limitations.
© 2021 The authors. Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
What is known?

� Global aging is witnessing the increasing challenges of
providing care for older adults in need, particularly frail older
adults.
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What is new?

� The narrow definition of frailty with exclusive emphasis on its
biomedical indicators has neglected the multi-dimensional
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care of the whole person.
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� We assessed the level of multi-dimensional frailty and explored
its risk factors among older residents in LTC facilities.

� The integral model of frailty shifts the physiologically-
dominated view to an integrated and multidisciplinary view of
frailty and from a bio-medically-directed approach to a more
integrated and holistic approach to the complex challenges
facing frail older adults and their caregivers.
1. Introduction

By the year of 2030, the number of older adults worldwide is
projected to grow to 1.4 billion, and among them, the oldest old will
increase to 434 million [1]. Global aging is witnessing the
increasing challenges of providing care for older adults in need,
particularly frail older adults. There is no internationally agreed
definition of frailty in the current body of literature. Frail older
adults have lower ability for independent living, may have impaired
mental abilities, and often require assistance for daily activities [2].
Frailty has a negative impact on older adults’ quality of life, in-
creases health care expenditures, caregiving burden, and early or
unnecessary institutionalization [3]. These are consequences of
adverse health outcomes associated with frailty, including falls,
cognitive impairment, disability, and mobility decline [4e6].

With the largest and fastest-growing older population globally
and the development of a formal long-term care (LTC) facilities,
more and more older adults in China choose to reside in LTC fa-
cilities after retirement [7]. Taking Shanghai as an example, the
most aged and one of the biggest cities in China has 3.2 million
older adults aged 65 years and over and among them, a total of
805,800 oldest old (older adults aged 80 years old and over), ac-
counting for 21.8% and 5.5% of its population respectively. Among
them, 140,000 older adults live in LTC facilities [8]. The prevalence
of frailty is much higher among older adults living in LTC facilities
than in communities [9,10]. Frailty is a significant predictor of
mortality among older residents in LTC facilities [11]. Although
researchers in the US and Western Europe have conducted studies
on frailty across care settings, most of them interpreted frailty as a
physiologically-dominated concept. Psychological and social do-
mains of frailty among older adults are neglected. There is a lack of
evidence to predict risks of multi-faceted frailty among older res-
idents in LTC facilities. However, adverse health outcomes associ-
ated with frailty can be prevented or reversed if it is detected and
intervened early through intervention [12,13]. There is an urgent
need for researchers to identify multi-faceted frailty among older
adults and to explore its risk factors; thus care providers can carry
out timely and appropriate interventions to prevent adverse health
outcomes and provide holistic care for frail older residents in LTC
facilities. Therefore, in this study, we assessed the level of frailty
among older residents in LTC facilities in Shanghai, China and
explored risk factors of multiple dimensions of frailty among older
residents.

Frailty has traditionally been a biomedically-dominated concept
that is defined as a clinical syndrome or vulnerability in which
three or more of the following criteria were present: “unintended
weight loss (10 lbs [1 lbs ¼ 0.45 kg] in past year), weakness (grip
strength), slow walking speed, low physical activity, and exhaus-
tion” (p. M148) [14]. The narrow definition of frailty with exclusive
emphasis on its biomedical indicators has neglected the multi-
dimensional characters of frailty, which can jeopardize the focus
on and care of the whole person [15,16]. A growing number of
scholars believe that frailty has multifaceted elements and should
not be confined to the physiological dimension [17,18]. Gobbens
et al. [19] believed that frailty was dynamic and introduced the
model of frailty from a life course perspective. Tilburg Frailty
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Indicator that measures frailty among older adults in physical,
psychological, and social domains was developed based on Gob-
bens’ model of frailty [19]. Psychological frailty considers brain
changes beyond normal aging and results in decreased cognitive
resilience in the presence of modest stressors, not necessarily in-
clusive of diseases. Social frailty focuses on the risk of disability by
lower social engagement status among older adults [20]. Psycho-
logical and social frailty are also related to adverse health outcomes
[21,22].

The integral conceptual model of frailty takes the multi-
dimensional nature of frailty into account and describes the
pathway from life-course determinants to multi-dimensional
frailty and adverse health outcomes [20,21]. It illustrates the
operational definition of physical, psychological, and social frailty
and its direct relationship with adverse health outcomes. The in-
tegral model of frailty shifts the physiologically-dominated view to
an integrated and multidisciplinary view of frailty and from a bio-
medically-directed approach to a more integrated and holistic
approach to the complex challenges facing frail older adults and
their caregivers. Gobbens also pointed out that further research
should explore and understand multi-dimensional frailty among
older residents in LTC facilities and its risk factors to identify frail
older residents and prevent or reverse associated adverse health
outcomes.

2. Methods

2.1. Study design and participants

Data collection was conducted from September to December
2018. Ethical approval of the study was obtained from the research
ethical committee of the academic institutional review board (IRB)
of Fudan University. Prior to structured interviews with older res-
idents, we obtained consent from each of the participants after
explaining the purpose of the study, risks and benefits, confiden-
tiality, and options for withdrawal at any time of the study.

Convenience sampling was used to select older residents from 9
LTC facilities in Shanghai, China. Older residents were eligible for
this survey if they were aged 60 years or over, could speak Man-
darin or Shanghai dialect, and lived in the current facility for at least
one month. Older residents were excluded if they had serious body
shape abnormalities, limb loss or dysfunction, had advanced de-
mentia and were unable to understand or communicate. A total of
218 older residents participated in the survey and completed the
questionnaires through structured interviews. We included 12
independent/co-variates (12 � 15 ¼ 180) in the regression analysis.
We also anticipated 15%e20% of missing data. Therefore, the
sample size of this study is appropriate.

2.2. Data collection

All the measures were pilot tested. The authors conducted face-
to-face structured interviews with a total of 218 older residents
after obtaining their informed consents. Residents were inter-
viewed in places they preferred in the LTC facilities. Each interview
took 45e125 min. All the surveys were digitally recorded with the
older residents’ permission so that investigators could double-
check after filling out the questionnaires for them during the
interviews.

2.3. Measures

We used Tilburg Frailty Indicator to assess older residents’
overall, physiological, psychological, and social frailty. The Geriatric
Depression Scale(GDS), Mini-Mental state examination (MMSE),
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Athens Insomnia Scale (AIS), and Activity of Daily Living (ADL) Scale
were used to assess their depressive symptoms, cognitive function,
sleep quality, and ADL abilities, respectively. We also used self-
designed questions to collect information of their social engage-
ment/participation in activities within LTC facilities.
2.3.1. Frailty as the dependent variable
We adapted the Tilburg Frailty Indicator-Chinese version [21]

based on the characteristics of the target population, current body
of literature and expert consultation. The 4-piont Likert scale was
used to measure the level of frailty of older residents in LTC facil-
ities. There are 25 items in the questionnaire, including physio-
logical frailty (12 items), psychological frailty (7 items) and social
frailty (6 items). The total score ranges from 25 to 100 points with a
higher score indicating a higher degree of frailty. According to the
pilot study with 15 older residents, the internal consistency coef-
ficient Cronbach’s a of the overall questionnaire was 0.797, and the
Cronbach’s a coefficient of each of the three dimensions ranges
between 0.691 and 0.712. The Test-retest reliability coefficient of
the total questionnaire was 0.921, and the Test-retest reliability
coefficient of each dimension was between 0.785 and 0.914.
Table 1
Socio-demographic characteristics and other information (n ¼ 218).

Variables n (%) or Mean ± SD

Age group
60e79 19 (8.7)
�80 199 (91.3)

Gender
Male 59 (27.1)
Female 159 (72.9)

Marital status
Have a spouse 27 (12.4)
Have no spouse 191 (87.6)

Educational level
Primary education or below 104 (47.7)
Medium education or above 114 (52.3)

Need other financial support
Yes 41 (18.8)
2.3.2. Independent variables
Depressive symptoms: Older residents’ depressive symptoms

were assessed using the Chinese version of the 15-item Geriatric
Depression Scale (GDS-15) [23]. The GDS-15 has a total score
ranging from 0 to 15.

Cognitive function:We used theMMSE to assess older residents’
cognitive state. It included orientation, memory, calculation, and
language proficiency test. The score ranges from 0 to 30, where a
score of 17 or lower indicates severe cognitive impairment [24].

Quality of sleep: The AIS as a psychometric instrument was used
to measure older residents’ quality of sleep [25]. The 8-item AIS
(AIS-8) consists of eight items. Each item can be rated 0e3. The AIS-
8 has a total score ranging from 0 to 24, and the higher the score,
the worse the sleep quality.

ADL scale was used to assess older residents’ daily living ability
over the past month [26]. The scale consists of 13 items, including
physical self-maintenance scale (6 items) and instrumental activ-
ities of daily living scale (8 items). The total score of ADL ranges
from 14 to 56. A lower score indicates a higher level of daily activity.
We also assessed their grip strength and short physical perfor-
mance using Short Physical Performance Battery (SPPB).

Older residents’ social engagement/participation in the LTC fa-
cilities were investigated using self-designed questions as follows:
1) In the past seven days, how often did you participate in the ac-
tivities held by the LTC facility? 2) In the past seven days, how often
did you exercise in the LTC facility?

Based on Gobbens’ integrated model of frailty and the current
body of literature, we included socio-demographic information
(age, gender, marital status, financial status, and educational
background), health-related information, such as the number of
chronic illnesses as co-variates in the analyses.
No 177 (81.2)
Number of chronic illness
0 15 (6.9)
1e2 104 (47.7)
3e4 72 (33.0)
�5 27 (12.4)

Sleep quality 5.01 ± 4.13
Depressive symptoms 5.61 ± 2.90
Cognition 23.98 ± 4.67
Activity 5.42 ± 1.72
Grip strength (kg) 16.53 ± 6.76
Activity of Daily Living 24.45 ± 8.94
2.4. Statistical analyses

We used descriptive frequency, percentage, and distribution to
describe older residents’ socio-demographic characteristics and
other information. Single-factor analysis were performed using t-
test, One-way ANOVA and Pearson Correlation. The significant
factors of the single-factor analysis were included in multiple linear
regression analyses of frailty and each dimension of frailty.
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3. Results

3.1. Socio-demographic characteristics

The socio-demographic and other information of the older
residents are presented in Table 1. Most of the 218 participants
(91.3%) were 80 years old and over. More than 70% of the partici-
pants are female and 88% of them have no spouse (being single,
widowed or divorced). As reported by the participants, most of
them have enough income to cover their living costs without other
forms of financial support. About half of the participants have 1 or 2
chronic illnesses. More than half of the participants have depressive
symptoms. The majority of the participants have normal cognitive
function. Overall, older residents have a relatively low level of ac-
tivity within the LTC facilities (5.42 ± 1.72). Their grip strength was
16.53 ± 6.76, and score of SPPB was 4.73 ± 3.41.

3.2. Level of frailty

Older residents in this study has a moderate level of overall
frailty (55.02 ± 11.75), physiological frailty (25.90 ± 6.86), psycho-
logical frailty (16.78 ± 4.52), and social frailty (12.33 ± 3.20).

3.3. Multiple linear regression analysis of frailty and each
dimension of frailty

The significant factors of the single-factor analyses (Table 1)
were included into multiple linear regression analysis of frailty and
each dimension of frailty (Table 2). The results showed that
depressive symptoms, grip strength, cognitive function, participa-
tion in activities in LTC facilities, number of chronic illnesses, and
sleep quality are significantly associated with older residents’
overall frailty (P < 0.001). Older residents’ physiological frailty is
significantly influenced by their grip strength, depressive symp-
toms, number of chronic illnesses, activity participation, and sleep
quality (P < 0.05). Psychological frailty is significantly affected by
their depressive symptoms, cognition and grip strength (P < 0.05).
Social frailty is significantly influenced by their depressive



Table 2
Multiple regression of factors associated with frailty and each dimension of frailty (n ¼ 218).

Variables Overall frailty Physiological frailty Psychological frailty Social frailty

b t b t b t b t

Depressive symptoms 0.57 13.62** 0.30 5.64** 0.61 13.01** 0.47 8.41**
Grip strength �0.29 �6.79** �0.44 �9.26** �0.11 �2.27* e e

Cognition �0.18 �4.43** e e �0.30 �6.14** e e

Activity rate �0.15 �3.72** �0.16 �3.38* e e �0.28 �5.13**
Number of chronic illnesses 0.12 2.94** 0.20 4.19** e e e e

Sleep quality e e 0.10 2.01* e e e e

Marital Status e e e e e e 0.11 2.18*

Note: For overall frailty, R2¼ 0.682, adjusted R2¼ 0.674. *P < 0.05; **P < 0.001.
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symptoms, activity participation and marital status (P < 0.05).
Older residents’ depressive symptoms have remained positively

associated with their overall frailty and each domain of the frailty
(P < 0.001). The variable of depressive symptoms explains over 50%
and 60% of the variance of the overall and psychological frailty
respectively. Older residents’ ADL ability becomes not significantly
associated with their frailty in the regression model, but their
actual activity participation in LTC facilities is negatively associated
with older residents’ overall (P < 0.001), physiological (P < 0.05),
and social frailty (P < 0.001). Their activity participation explains
over 50% of the variance of older residents’ social frailty. Those with
chronic illnesses tended to have a higher level of overall and
physiological frailty than those with no chronic illness (P < 0.001).

4. Discussion

Frailty can be seen as a proxy for the severity of the aging pro-
cess of a person and is associated to, but different from illnesses and
disability [12]. Unlike community-dwelling older adults with a
wide age distribution, most of our participants are the oldest old
(over 80 years old). Most older residents in the study live with one
or more chronic illness(es). Having chronic illness or not is an
important factor influencing their frailty and physiological frailty,
independent of socio-demographic factors in the study. It is
consistent with Gobbens’ (2012) conceptual model that frailty is
uniquely associated with adverse outcomes such as living with
chronic illnesses without being dependent on life course
determinants.

In line with previous findings [9,27], frailty is prevalent among
older residents. They have a moderate level of frailty in physio-
logical, psychological and social domains in the current study.
There is a high correlation among dimensions of frailty, which re-
flects the multi-dimensional nature of frailty. Older residents’
depressive symptoms have remained positively associated with
their overall and each domain of frailty and explains more than half
of the variance of the overall and psychological frailty. The result is
consistent with previous studies [28,29] and reveals that psycho-
logical frailty is an important component of frailty and affects
physical function and strength. Although a growing number of re-
searchers acknowledge the need for a multi-dimensional definition
of frailty, there is a lack of consistency in the definition of frailty and
psychological and social frailty are still largely neglected. In line
with the integral conceptual model of frailty [20], our findings
highlight the need for health care professionals to have a better
understanding of multidimensions of frailty and its associated
factors. We need to shift our focus from physiologically-dominated
to multi-dimensional elements/indicators of frailty and adopt an
integrated viewon older residents as whole persons. The integrated
view can help us identify early signs of frailty among older residents
and carry out comprehensive interventions to prevent or reverse
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adverse outcomes associated with frailty.
It is interesting to see that older residents’ ADL ability becomes

not significantly associated with their frailty in the regression
model, but their actual activity participation and exercise in LTC
facilities is negatively associated with older residents’ overall,
physiological, and social frailty. Other studies also present that
activity is a significant factor associated with frailty [30] and social
frailty [2]. Not only can exercise and activity improve their muscle
strength [31], participation in activities and exercise can increase
the social interaction and engagement among older residents and
help them establish social relations and obtain social support [32].
However, older residents from nine LTC facilities have a relatively
low level of activity and exercise. In fact, there is limited rehabili-
tation service and other health care service and resources available
to older residents in LTC facilities in China [33]. There is an urgent
need for health care professionals and other specialist allies to
improve the quality and expand activities offered within LTC fa-
cilities that would engage older residents in a person-centeredway,
despite their age, ADL abilities, frailty and functional limitations
[34].

We used convenience sampling to select participants from nine
LTC facilities in Shanghai, China. The samples are not representative
of older residents in China. However, shanghai is the most aged and
one of the biggest cities in China and its LTC services are in the lead
of the whole country, thus using Shanghai’s LTC facilities as our
research settings can help us have a better idea of frailty and its
associated factors in modern cities in China. We are unable to reach
an internationally-consistent definition of frailty in the current
study but our findings echoes what Gobbens et al. have explored
and tested in their studies that psychological and social dimensions
are important components of frailty and the integrated view of
frailty can help us identify and understand frailty better and carry
out comprehensive interventions amongst older residents in LTC
facilities. Longitudinal studies in nursing home settings are needed
to test the trend of multi-dimensional frailty among older residents
and its predictors. There might be sampling bias because of the
exclusion of older adults who had serious body shape abnormal-
ities, limb loss andwere unable to understand or communicate. The
sample in this study may be biased because those with a higher
level of frailty were excluded. We did not include those older res-
idents becausewe need to assess their grip strengths and steps. The
results might not be generalizable to older residents with severe
physical and/or cognitive impairment.

5. Conclusions and implications

Depressive symptoms are related to frailty and its each dimen-
sion. Frailty is a multi-dimensional concept and is prevalent among
older residents in LTC facilities. It is important to take an integrated
view on frailty and carry out appropriate and comprehensive
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interventions to prevent adverse outcomes and provide holistic
care for frail older residents in LTC facilities. Older residents’ actual
activity participation in LTC facilities is negatively associated with
older residents’ overall, physiological, and social frailty. There is an
urgent need to improve the quality and expand the number of
activities offered within LTC facilities that would engage older
residents in a person-centered way, despite their age, ADL abilities,
frailty and functional limitations.
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