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the social frailty scale for the
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Huan Chen, XianYing Lu, XinYu Chen, Xiaohui Dong* and

Jing Gao

College of Nursing, Chengdu University of Traditional Chinese Medicine, Chengdu, Sichuan, China

Objectives: Existing social frailty instruments are not tailored to the linguistic

and cultural characteristics of Chinese-speaking patients; a version addressing

this gap will increase clinical understanding of their healthcare experience and

may help guide social frailty. To develop a Chinese version of a Social Frailty

Scale (CVSFS) for the older adult and to examine the psychometric properties

of this instrument.

Method: Based on the recommendations of the COSMIN guidelines, the scale

development inclued three phases: development of the initial scale, optimisation

of scale items, and validation test for scale. The initial CVSFS 1.0 version was

developed through literature review, semi-structured interviews, research team

discussion, and Delphi method. Then, cross-sectional survey was conducted (n

= 265) and scale items were optimized based on the survey results using item

analysis and exploratory factor analysis (EFA) to form CVSFS 2.0 version. Lastly,

the cross-sectional survey (n = 287) was repeated using CVSFS 2.0 version, and

the reliability and validity of the scale’s measurement properties were tested.

Results: The initial scale stage of development formed a 42-item CVSFS 1.0

version. After item analysis and EFA, six items were excluded to form a four-

dimension with 36-item CVSFS 2.0 version including individual level, family

level, interpersonal level, community and social level. The CVSFS 2.0 version

demonstrated good reliability and validity, with a Cronbach’s α coe�cient of

0.926 and a McDonald’s ω estimate of 0.931, split-half reliability of 0.928, and

test–retest reliability of 0.978. The I-CVI of the scale was calculated to be

0.889∼1.000, and the S-CVI/Ave was 0.930. Confirmatory factor analysis results

indicated satisfactory fit indices: χ2/df = 2.17, GFI = 0.813, TLI = 0.932, CFI =

0.937, RMSEA = 0.064.

Conclusions: The CVSFS 2.0 version developed in this study based on a

social-ecological framework has high reliability and validity, making it a suitable

instrument for evaluating social frailty among the older adult in China.

KEYWORDS

older adults, social frailty, psychometrics, questionnaire scales, reliability and validity

1 Introduction

With the development of social economy, the world population presents a serious aging
trend. According to the United Nations report, the number of people aged 60 and over
worldwide is expected to rise from 1.08 billion (13.7%) in 2022 to 2.13 billion (22.0%) by
2050 (1). Aging has led to an increase in chronic diseases and health problems which are
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associated with older people (2). Frailty is an important indicator
of healthy aging in older people, resulting in an increased risk of
falls, disability and death, and has become a public health priority
(3). TheWorld Health Organization defines frailty as “a progressive
age-related decline in the physiological system that leads to a
reduction in intrinsic capacity stores, it makes a person highly
susceptible to stressors and increases the risk of a range of adverse
health outcomes” (4). At present, under the circumstance of severe
aging, the older adults’ social participation, family support, and
economic situation are all in a serious state, making it difficult
for the older adult to meet the ever-increasing social needs, which
easily may trigger an increase in the social frailty of the older adult
(5). Social frailty refers to an individual’s lack of social resources
to meet his or her basic social needs, as well as a lack of social
behaviors, social activities and self-management skills (6), which
its occurrence may involves aspects in individual, family, as well
as societal levels (7, 8). The global prevalence of social frailty in the
older adults is 16.8–22.0% reported in meta-analyses, which means
that the social fragility is prevalent, indicating that attention should
be paid to the health needs of older persons at the social level (9, 10).

Studies have shown that social frailty cause multiple adverse
health outcomes in older adults. Psychologically, social frailty is
associated with higher levels of stress, anxiety, depression, and
poorer emotional regulation (11). Physiologically, the lack of social
ability and physical exercise in the older adults with social frailty
are easy to cause sarcopenia, which is an important cause of falls in
the older adults (12). Additional, social frailty increases the chances
of hospital readmission and prolongs the length of stay for older
people (13). Moreover, the cohort study conducted in the UK also
showed that the risk of death was higher for respondents who had
social frailty at the baseline of the survey (14). In summary, the
consequences of adverse outcomes caused by social frailty in the
older adults are serious. To prevent and ameliorate social frailty in
the older adults, providing a convenient social frailty scale with high
reliability and validity, as well as wide adaptability is the first step to
screen and evaluate the social frailty for the older adults in time.

Unfortunately, accurately diagnosing social frailty and its
severity states remains a clinical challenge, hampered by a lack
of consensus over the definition and conceptualization of social
frailty, with growing numbers of social frailty assessment tools
(15–19). At present, there is no gold standard for social frailty
assessment, with upward of nine tools including HALFT scale,
Social Frailty Comprehensive Questionnaire (SFCQ), Social Frailty
Index (SFI), Social Frailty Questionnaire (SFQ), Social Frailty
Phenotype (SFP), Social Frailty Screening Index (SFSI), 8-item
Social Frailty Scale (SFS-8), Social Vulnerability Ability Index
(SVI), and Tilburg Frailty Indicator (TFI), Vulnerability Scale
(SFS-8), and Social Vulnerability Index (SVI), but they still have
some limitations (20). Firstly, these scales except SVI lack the
measurement attribute test, and also can’t evaluate the severity
of social frailty (21). Secondly, there is a lack of relevant tools
in mainland China and also a lack of relevant cross-sectional
studies on social frailty of the older adults, which is the gap we
found. Among the existing assessment tools, only the HALFT
scale (16) and SFCQ (21) were developed based on the Chinese
population, of which the HALFT scale does not clearly report the
source of the entries, while the SFCQ is the integration of SFQ,
SFSI and HALFT belonging to foreign evaluation tools, which

lacks sufficient consideration for the local cultural characteristics of
China and also without measurement attribute test. As we all know,
social frailty of the older adult is influenced by socio-economic
environmental factors, including historical background, regional
characteristics, cultural background, health literacy, hobbies, and
interests (22, 23). Developing localized assessment tools based on
the older adult population has wide adaptability in China, which is
more conducive to large-scale primary screening and can achieve
an effective balance between economy and test efficiency (24).

The Social-Ecological Model (SEM) is a comprehensive
framework that recognizes the complex interplay between
individuals and their environment, including the individual,
interpersonal, community, organizational and broader societal
levels. Each level interacts with and influences the others, creating
a dynamic system that shapes individual behavior and health
outcomes (25). By applying the SEM in the development of
social frailty scale, we were able to consider the multiple levels of
influence on social frailty and create a comprehensive tool that
captures the various dimensions of social frailty among the older
adult in China. This approach allowed us to identify key factors
at each level that contribute to social frailty and incorporate them
into the scale items, ensuring that the scale is both theoretically
sound and practically relevant.

In summary, we believe that the multilevel structure of the
SEM is an effective analytical model for exploring social frailty
factors. Therefore, we innovatively used the SEM Therefore, the
purpose of this study is to design a methodologically rigorous and
practical Chinese version Social Frailty Scale for the older adult
guided by the SEM, to set the diagnostic thresholds and measure
its severity states of social frailty. Healthcare administrators and
medical practitioners can employ this scale to formulate targeted
intervention plans according to the degree of social frailty, aiming
to improve the quality of life of the older adult in their later years
and promote healthy aging.

2 Method

2.1 Human ethics and consent to
participate declarations

The study of ethics approval was approved (QYYLL-2022-011)
by the Ethics Committee of Jinniu People’s Hospital of Chengdu
(Chengdu, China), and all participants provided informed consent,
in adherence to the declarations of Helsinki and Istanbul.

2.2 Scale development overview

The Chinese version of a Social Frailty Scale (CVSFS) for
measuring social frailty of older adults was developed in a step-
by-step approach. For the development and validation of the
questionnaire, we based our methods in line with the criteria
stated by the COnsensus-based Standards for selection of health
Measurement INstruments [COSMIN; (26–28)]. The COSMIN
initiative aims to reach consensus about which measurement
properties are considered to be important, their most adequate
terms and definitions, and how they should be assessed in terms of
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study design and statistics (29). The development consisted of the
following three phases (30). In Phase I (development of the initial
scale), we determined the theoretical framework and constructed
the item pool through literature review, semi-structured interviews,
and discussion with research team, and then the Delphi method
was used to screen and modify the pool of items to form the older
adults CVSFS 1.0 version. In Phase II (optimisation of scale items),
a formal survey was conducted with the CVSFS 1.0 version among
the older adults in the community, and the items were further
screened through item analysis and exploratory factor analysis to
classify the diagnostic thresholds and severity levels of social frailty
to form the older adults CVSFS 2.0 version. Then, in Phase III
(validation test for scale), the survey was re-conducted with the
CVSFS 2.0 version to test the reliability and validity. The scale
construction process is shown in Figure 1.

2.2.1 Phase I: development of the initial scale
(item generation)
2.2.1.1 Construct the scale theoretical framework

Within the first step, the goal was to find a theoretical base
for the conceptual model of the scale to assess the social frailty
for the older adult (31). Models and themes regarding social
frailty described in international books, guides, and scientific
articles published were identified and discussed by the research
team. This research team consists of 10 members, including a
chief nurse from the Department of Nursing, an associate chief
nurse from the Department of Geriatrics, a physician from the
Department of Geriatrics, a medical statistician, two PhDs in
Geriatric Nursing, and four current master’s degree students in
nursing. In addition, they have experience in developing and
validating measurement scale.

Consensus was reached, finding the Social-Ecological Model
(SEM) as the theoretical framework for the study (25), as the
research team found this SEM the best fit with the objective of
the study. We selected the SEM because it posits that human
development and behavior are influenced by nested individual,
interpersonal, community, organizational and broader societal
levels of influence, which has been used extensively in public health
and health care as an explanatory model and as an intervention
framework. The SEM’s inclusion of interrelated micro-, meso-,
exo-, and macro-level social constructions makes it an apt
theoretical framework for exploring nuances of social frailty for
the older adult.

2.2.1.2 Create a pool of items

The methods of literature review and semi-structured
interviews were used to construct the pool of items. First, a search
was conducted in PubMed, Embase, Web of Science, CINAH,
CNKI, VIP, Wan fang data, and CBM, from the inception to
July 2023, using keywords such as “old/older adult/geriatric” and
“social frailty/Social vulnerability/social dimension frailty.” The
search yielded a total of 1,166 articles from PubMed, 377 articles
from Embase, 546 articles from Web of Science, 172 articles from
CINAH, 97 articles from CNKI, 48 articles from VIP, 53 articles
from Wan fang data, and 77 articles from CBM. Among these
articles, particular attention was paid to the scales related to social
frailty, and summarized the influencing factors of social frailty.

Details on study selection the process are shown in Appendix 1.
Then, we conducted semi-structured interviews to gain a deeper
views and experiences of the social frailty from 20multidisciplinary
staff (Appendix 2) in close contact with older adult, served as a
supplement to the social frailty dimensions (the interview outline
presented in Appendix 3). All interviewees agreed to the whole
process being recorded, subsequently research group analyzed the
interview results. Finally, the obtained items by literature review
and semi-structured interviews were discussed by the research
team until consensus was reached on content and objective. The
outcome of this step was a finally form a pool of scale items.

2.2.1.3 Form a first draft of the scale

Delphi expert consultation was used to modify and improve
the pool of items (32). In this study, a two-round Delphi expert
was conducted by e-mail to screen the items, and the target
experts were found through peer recommendation and literature
search. The expert consultation questionnaire consists of two main
parts, the first part is the overall introduction of the study and
instructions for completing the form, and the second part is
the expert consultation form presenting the dimensions of the
scale, the items, the evaluation area, and the suggestion area. The
number of experts to be consulted initially for this study is 20.
The inclusion criteria of the consulting experts in this study were
as follows, a: relevant experts engaged in the direction of geriatric
clinical medical care, geriatric community medical care, geriatric
psychology, social psychology, etc. b: engaged in the professional
field for more than 5 years; c: with a master’s degree or above;
d: with intermediate or above title in professional technology; e:
agreed to participate in the second round of the study. The expert
consultation result is determined by the expert authority coefficient
(Cr), and expert judgment criteria. The Cr was calculated as follows:
Cr = (Ca + Cs)/2 (Ca referring to the expert’s judgment criteria
for the indexes, and Cs referring to the familiarity degree for the
indexes), and Cr >0.7 indicates a high level of authority in the
expert consultation. The expert judgment criteria is evaluated using
the coefficient of variation and Kendall’s W coefficient, where the
W is 0∼1, and a larger W value indicates better coordination
of opinions (33). If the coefficient of variation >0.25, the expert
coordination degree of this indicator is considered insufficient. The
consultation was terminated when the experts’ opinions converged,
and the items were revised and deleted based on the statistical
results of the experts’ opinions, and then the older adults CVSFS
1.0 version was developed.

2.2.2 Phase II: optimisation of scale items (item
development)

In this study, the cross-sectional design method was used to
optimize the scale items, and the CVSFS 1.0 version was developed
to investigate the older adult recruited from 12 communities
in western China. Convenience sampling was employed. The
inclusion criteria were as follows: (a) older adults ≥60 years of
age; (b) no mental illness and normal communication skills; (c)
voluntary participation in the study. The exclusion criteria were:
(a) participate in other clinical studies; (b) unable to participate in
the study. Since the full psychometric validation of scales requires
five to 10 participants per item and the older adults CVSFS 1.0
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FIGURE 1

The scale construction process.

version has 42 items, we aimed to recruit 210 to 420 participants
(34). Screening of items using item analysis and exploratory factor
analysis based on cross-sectional survey results.

2.2.2.1 Item analysis

We applied frequency analysis, discrete trend method, critical
ratio method, correlation coefficient method, and Cronbach’s
coefficient method to screen the items to ensure the quality of the
selected items (35, 36). Appendix 4 provided a detailed operation
process. These five methods evaluate and screen the items from
different perspectives respectively. A comprehensive judgement is
made based on all the statistical results, and the items that meet
the inclusion criteria are finally retained. The principle of screening
items in this study is that, if an item was excluded by two or more
methods, the itemwould be deleted from the scale. On the contrary,
the item would be included if there are at least three methods
prompted to be retained.

2.2.2.2 Exploratory-factor analysis

We used exploratory factor analysis to assess the structure of
the scale (37). The Bartlett sphericity test and the Kaiser-Meyer-
Olkin (KMO) test were used to determine whether factor analysis
could be carried out. The Bartlett sphericity test yielded a P <

0.05, suggesting that it was suitable for factor analysis. KMO
values vary from 0 to 1, and values >0.5 are acceptable (38).
Exploratory factor analysis was performed on all items using the
maximum variance method of principal component factor analysis.
Cumulative contribution >60% suggests an acceptable model. The
number of extracted public factors was judged based on the size of
the eigenroot of each public factor and the fragmentation plot. The
main reference for the retention or deletion of the question items in
this study was based on the following: a. Deletion of the items with

the largest factor loading <0.4 in the factor analysis; b. Deletion
of the items with the difference between the largest factor loading
and the second largest factor loading <0.2; and c. Deletion of this
common factor and the items if there were the number of items
under the common factor <3 (31).

2.2.2.3 Determination of scale thresholds

Diagnostic thresholds can help distinguish whether an older
person is social frailty. The survey and validation of the scale we
developed were conducted in China. The HALFT scale, which
was developed based on the Chinese population and possesses
diagnostic thresholds, is currently widely used for screening
social frailty. Therefore, this study employs the HALFT scale as
the reference threshold for diagnosing of social frailty, and the
diagnostic thresholds of this scale were determined using the
Receiver Operator Characteristic (ROC) curve (39). Generally,
AUC>0.5 is considered diagnostic, whereas anAUCof 1.0 indicates
a perfect diagnostic test, 0.85–0.95 is good, 0.7–0.85 is fair, and 0.5–
0.7 is considered poor diagnostic accuracy (39). After determining
the diagnostic thresholds, the severity of social frailty older adults
was graded using the percentile method, with P0∼P25 as mild,
P25∼P75 as moderate, and P75∼P100 as severe, respectively. To
this point, the older adults CVSFS 2.0 version was developed.

2.2.3 Phase III: validation test for scale (item
formation)

We conducted a formal survey of older adults using the CVSFS
2.0 version to assess the measurement properties, including the
items’ reliability, validity, and feasibility. Using the same inclusion
and exclusion criteria as above in the optimisation step of the scale
items, study participants were enrolled from 12 communities in
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TABLE 1 Statistical methods for scale reliability and validity tests.

Statistical methods Specific operational description

Cronbach’s coefficient This method indicates the internal correlation and homogeneity between the items of the scale, with a larger alpha representing a better
correlation between the items. An acceptable internal consistency is ensured with a coefficient >0.7 (42).

McDonald’s omega Like Cronbach’s coefficient, McDonald’s ω is a coefficient to estimate the internal consistency reliability. It is generally considered to be more
accurate and robust estimate of reliability than Cronbach’s alpha, and a value of at least 0.70 can be considered to be acceptable reliability (43).

Split-half reliability When calculating split-half reliability coefficient, we divided the items into two equal parts with odd and even items and the simple correlation
coefficient (r) was calculated for the two-part scores. The Spearman-Brown formula was used for correction when the two scores had the same
mean and standard deviation; otherwise, the Rulon formula was used for correction. A split-half reliability >0.7 is generally considered to
represent good stability (36).

Test–retest reliability Retest reliability means that the reproducibility of a measure repeated twice for the same participant, the results of the two scores before and
after for each item should be correlated, or else it is considered to be deleted. In this study, 50 of the previous respondents were selected to fill
out the same questionnaire again after 14 days, and the data of the two times were evaluated by applying Pearson’s coefficient. The correlation
coefficient >0.75 indicated that the retest reliability was good.

Content validity Content validity was evaluated from the perspective of experts and survey respondents, respectively. For the content validity from the experts’
perspective, we invited nine experts who had not participated in the previous expert consultation, who had worked in the related fields for
more than 5 years and had titles of intermediate level or above, to evaluate the relevance or representativeness of each entry to the dimension
to which it belonged (one being irrelevant, two being relevant, three being fairly relevant, and four being highly relevant), and calculated the
Scale content validity index, which is generally considered that S-CVI/Ave ≥ 0.9 represents a good content validity (36). Content validity of
the participant perspective was assessed qualitatively by inviting ≥50 older adults assessed as social frailty in the survey to give their opinion
on whether each entry was relevant, comprehensive, and understandable.

Hypothesis testing validity Hypothesis test validity, usually expressed as the correlation coefficient between the scores of two scales, is used to measure the agreement
between measurements. The HALFT scale was used as a control measurement tool. Our study applied Pearson correlation analysis to explore
the correlation between the Social Frailty Assessment Scale for the older adults and the HALFT Scale. Correlations were judged based on
correlation coefficients, with >0.5 considered a strong correlation, 0.3 to 0.49 a moderate correlation, and <0.3 a weak correlation (41).

Structural validity Structural validity was evaluated using confirmatory factor analysis (CFA). Confirmatory factor analysis is the use of the statistical idea of
structural equation modeling to fit a specific factor model with actual data, Amos 27.0 software was used for statistical analysis in this study.
CFA employs model fitting, where a model is considered well-fitted if the model’s chi-square degrees of freedom (χ2/df) fall within the range
of 1–3, goodness-of-fit index (GFI) is ≥0.80, Tucker-Lewis index (TLI) is ≥0.90, comparative fit index (CFI) is ≥0.90, and root mean square
error of approximation (RMSEA) is <0.08 (41).

TABLE 2 Demographic characteristics of participants (n = 265).

Variables Categories N (%) Variables Categories N (%)

Sex Male 115 (43.40) Economic sources Retirement pension 122 (46.04)

Female 150 (56.60) Governmental subsidy 57 (21.51)

Age 60∼69 113 (42.64) Support by children 68 (25.66)

70∼79 94 (35.47) Other 18 (6.79)

≥80 58 (21.89) Monthly income <1,000 RMB 44 (16.60)

Marital status Single 9 (3.40) 1,000∼3,000 RMB 103 (38.87)

Married 177 (66.79) 3,000∼5,000 RMB 89 (33.58)

Divorced 36 (13.58) >5,000 RMB 29 (10.94)

Widow 43 (16.23) Living situation Alone 44 (16.60)

Education level Primary and below 69 (26.04) With children 40 (15.09)

Middle school 78 (29.43) With spouse 108 (40.75)

High school 87 (32.83) With spouse’s children 31 (11.70)

College and above 31 (11.70) Other 42 (15.85)

western China, and the minimum sample size for factor analysis is
200 participants, consistent withmethodological recommendations
for factor analysis, which typically suggests a minimum sample size
of 10 times the number of questionnaire items to ensure adequate
power (40). The questionnaire collected demographic information
and contained 36 initial CVSFS 2.0 version. Our study used
Cronbach’s coefficient, McDonald’s omega, split-half reliability,

and retest reliability to examine the reliability of the scale, while
content validity, hypothesis testing validity, and structural validity
to evaluate the validity of the scale (41), as described in Table 1.
The feasibility of the CVSFS 2.0 version can be evaluated using the
response rate, completion rate, and average completion time. For
this, the response rate and completion rate should be >85%, and
the average completion time should be <20 min (44).
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FIGURE 2

Exploratory factor analysis gravel plot.

3 Results

3.1 Phase I: development of the initial scale

3.1.1 Create a pool of items
According to the initially constructed theoretical framework,

after discussing by the research team about the obtained items by
literature review and semi-structured interviews, a 45 scale items
was drafted, including the individual level (12 items), family level
(8 items), interpersonal level, i.e., among peers and colleagues (16
items), and community and social level (9 items; Appendix 5).

3.1.2 Form a first draft of the scale
Initially, we conducted two successive expert consultations.

In the first consultation, we provided 20 experts with online
questionnaires, and 18 experts responded. The expert positive
coefficient was 90%, the expert authority coefficient was 0.892, and
the expert coordination coefficient was 0.21 (χ2 = 166.713, p <

0.05). Based on the results of the expert consultation and panel
discussion, we removed nine items, merged modified 12 items,
added six items. Eventually, we formed 42 items. In the second
consultation, we provided 18 experts with online questionnaires,
and all 18 experts responded. The expert positive coefficient was
100%, the expert authority coefficient was 0.892, and the expert
coordination coefficient was 0.278 (χ2 = 168.633, p < 0.05).
Based on the expert consultation and panel discussion results, we
modified eight items. The average age of 18 experts is 19 42.72
(±10.33) years, in the fields of geriatric clinical medicine, mental
health, social psychology, public health, and geriatric nursing,
whose general information is detailed in Appendix 6. After two
rounds of counseling, the experts’ opinions converged, so the
counseling was terminated. Finally, we retained a 4-dimensional,
42-item CVSFS 1.0 version, including the individual level (12
items), family level (8 items), interpersonal level, i.e., among peers

and colleagues (12 items), and community and social level (10
items; Appendix 7).

3.2 Phase II: optimisation of scale entries

We distributed 283 questionnaires and received 265 responses
(response rate: 93.64%). The data from 265 participants were
analyzed, included 115 males and 150 females, with an average age
of 71.89 ± 7.04 years, whose general information is detailed in
Table 2.

3.2.1 Item analysis
According to the various statistical results of the item analysis

(Appendix 8), the frequency analysis and critical ratio methods
showed that no items were removed; the discrete trend method
showed that item 7, 10, and 30 had an SD<0.8 and were considered
for deletion; and the correlation coefficient method showed that the
correlation coefficients of item 7, 10, 15, 21, 26, 30, 37, and 38 with
the total scores were <0.4, and they were considered for deletion;
the Cronbach’s coefficient method showed that the Cronbach’s α of
the scale increased after the exclusion of item 10, 26, 30, 37, and
38, which were considered for deletion. Item 7, 10, 26, 30, 37, and
38 were deleted because two or more items in the item analysis
did not meet the criteria. As a result, the CVSFS 2.0 version was
constructed with four dimensions and 36 items, which is shown in
Appendix 9.

3.2.2 Exploratory-factor analysis
The scale entries analyzed by items were subjected to

exploratory factor analysis. The validity was assessed through
KMO and Bartlett’s test of sphericity. The KMO value was
0.908, p < 0.001, which is >0.60, and Bartlett’s test of
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TABLE 3 Factor loadings of the CVSFS 2.0 version (n = 265).

Items Factor loading (4-factor model)

Individual level Family level Interpersonal level Community and social level

1 0.961 0.010 0.044 0.111

2 0.918 −0.003 0.026 0.103

3 0.783 0.051 −0.067 0.085

4 0.873 −0.014 0.010 0.081

5 0.770 0.086 −0.018 0.057

6 0.904 −0.018 −0.004 0.133

7 0.890 0.003 0.036 0.008

8 0.889 0.062 0.106 0.078

9 0.931 −0.038 0.029 0.148

10 0.953 −0.008 0.014 0.121

11 0.148 0.064 −0.060 0.744

12 0.127 0.133 0.053 0.805

13 0.301 −0.076 −0.135 0.623

14 0.007 0.214 0.157 0.834

15 0.073 0.123 0.196 0.650

16 0.133 0.101 0.159 0.791

17 0.049 0.036 0.411 0.619

18 0.015 0.136 0.257 0.768

19 −0.010 0.551 −0.098 0.001

20 0.074 0.823 0.275 0.159

21 0.081 0.736 0.293 0.105

22 0.006 0.774 0.171 0.106

23 0.024 0.788 0.388 0.143

24 −0.099 0.594 0.201 0.104

25 0.021 0.797 0.293 0.096

26 0.057 0.841 0.360 0.118

27 0.034 0.835 0.283 0.077

28 0.012 0.836 0.132 0.026

29 0.028 0.313 0.884 0.146

30 −0.005 0.192 0.827 0.090

31 −0.007 0.168 0.816 0.111

32 0.030 0.231 0.773 0.202

33 0.023 0.252 0.829 0.064

34 0.018 0.172 0.638 0.069

35 0.046 0.215 0.751 0.059

36 −0.025 0.263 0.888 0.139

Bold indicates the highest factor loading for each item.

sphericity showed high significance (χ2 = 9860.838, df = 630,
p < 0.01), indicating the presence of common factors among
variables, making the data suitable for factor analysis. Principal

component analysis and maximum variance rotation were used
and extracted four factors with characteristic root values >1,
which could explain 70.460% of the cumulative variance, and
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the fragmentation diagram is shown in Figure 2. The rotated
component matrix revealed that the factor internal loadings of
each entry were all >0.4 and the factor coefficients differed by
>0.2 in two and more factors, so all 36 entries were retained
(Table 3).

3.2.3 Determination of scale thresholds
We used the ROC curve to help determine the diagnostic

threshold of this scale, and the results showed that the area under
the ROC curve was 0.868, P < 0.001, indicating that this scale has
good accuracy for assessing social frailty, as shown in Figure 3.
The highest value of the Youden Index (YI) in this study was
0.61, with a sensitivity of 77.8% and a specificity of 83.2%. The
statistical results showed a diagnostic threshold of 115.5 points
for the scale, but since the entry scores were all integers, the
diagnostic threshold was determined to be 116, which means that
≥116 points were assessed as socially debilitating (Appendix 10).
The results of defining the assessment level of the scale using the
percentile method are as follows: 116 ≤ score ≤ 121 represents
mild severity of social frailty in the older adults; 122 < score
≤ 135 represents moderate severity; and score > 135 represents
severe severity.

3.3 Phase III: validation test for scale

We distributed 300 questionnaires and received 287 responses
(response rate: 95.67%). The data from 287 participants were
analyzed, included 138 males and 149 females, with an average
age of 72.67 ± 8.12 (60∼89) years, whose general information is
detailed in Table 4.

3.3.1 Reliability tests
The Cronbach’s α coefficient for the CVSFS 2.0 version in the

older adults Scale 2.0 was 0.926, and the Cronbach’s α coefficients
for the dimensions ranged from 0.891 to 0.972 exceeding 0.7,
meanwhile, McDonald’s ω coefficient for the total scale was 0.931,
and those for the four dimensions ranged from 0.913 to 0.976,
which indicates that the internal consistency of the scale is good.
Spearman-Brown correlation coefficients were computed for items
divided into two equal parts randomly, showing that the split-half
coefficients with dimension scores were ranged from 0.865 to 0.964
exceeding 0.7, with a correlation coefficient of 0.928 with the total
scale score. In this study, 50 previous respondents were selected
to fill out the same questionnaire again after 14 days, and the
data of the two times were evaluated. The test-retest reliability of
the scale was 0.978, and the re-test reliabilities of the dimensions
ranged from 0.931 to 0.980, which were statistically significant
(P < 0.01), indicating that the stability of the scale was good
(Table 5).

3.3.2 Validity tests
The content validity counted the results of the correlation

scores of nine experts for each item, and the I-CVI of the
scale was calculated to be 0.889∼1.000, and the S-CVI/Ave was

FIGURE 3

ROC curve diagram.

0.930 (Appendix 11), while the proportion of positive opinions
on the content validity from the 50 participants’ perspectives was
>94% (Appendix 12), which indicated that the content of the
scale could truly reflect the purpose of the measurement. The
results of the Pearson correlation analysis used for hypothesis
testing validity revealed a significant correlation coefficient of
0.512 between the total scores of the CVSFS 2.0 version and the
HALFT Scale, with a P < 0.001, which is a strong correlation,
indicating that the scale has a good diagnostic efficacy. The
correlation coefficients between the scores of each dimension of
the CVSFS 2.0 version and the HALFT Scale ranged from 0.301
to 0.342 (P < 0.001), suggesting a moderate correlation. This
indicates that while there is a relationship between the scores of
each dimension and the total score of the HALFT Scale, there
are also distinct differences. For detailed results (see Table 6).
The 287 data points from the formal survey were subjected to
CFA calculations, GFI did not meet the standard requirements,
revealing suboptimal model fit [χ2/df =2.456, GFI = 0.789, TLI
= 0.916, CFI = 0.922, RMSEA = 0.071] (Appendix 13). To
enhance model selection, potential modifications were considered,
employing some recommended Maximum Likelihood estimation-
based corrections (MIs) to reduce cross-loadings. Through iterative
adjustments, the modified model eventually encompassed 36 items
across four factors, exhibiting the following fit indices: χ2/df =
2.17, GFI= 0.813, TLI= 0.932, CFI= 0.937, RMSEA= 0.064, and
the fitness indicators met the criteria, indicating good structural
validity of the scale (Table 7, Figure 4).

3.3.3 Clinical feasibility
The response rates and completion rates of the CVSFS 2.0

version were 95.67%, 100%, respectively. The completion time was
10∼15 min.
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TABLE 4 Demographic characteristics of participants (n = 287).

Variables Categories N (%) Variables Categories N (%)

Sex Male 138 (48.08) Economic sources Retirement pension 121 (42.16)

Female 149 (51.92) Governmental subsidy 52 (18.12)

Age 60∼69 121 (42.16) Support by children 68 (23.69)

70∼79 96 (33.45) Other 46 (16.03)

≥80 70 (24.39) Monthly income <1,000 RMB 25 (8.71)

Marital status Single 12 (4.18) 1,000∼3,000 RMB 126 (43.90)

Married 201 (70.03) 3,000∼5,000 RMB 99 (34.49)

Divorced 35 (12.20) >5,000 RMB 37 (12.89)

Widow 39 (13.59) Living situation Living alone 42 (14.63)

Education level Primary and below 55 (19.16) Living with children 60 (20.91)

Middle school 118 (41.11) Living with spouse 122 (42.51)

High school 74 (25.78) Living with spouse’s children 30 (10.45)

College and above 40 (13.94) Other 33 (11.50)

TABLE 5 Reliability coe�cients of the total scale and each domain in CVSFS 2.0 version (n = 287).

Dimensions Items Cronbach’s α McDonald’s omega Split-half reliability Test-retest reliability
(n = 50)

Overall scale 36 0.926 0.931 0.928 0.978

Individual level 10 0.972 0.976 0.964 0.974

Family level 8 0.891 0.913 0.865 0.931

Interpersonal level 10 0.939 0.950 0.934 0.980

Community and social level 8 0.941 0.952 0.925 0.976

TABLE 6 Correlation analysis of CVSFS 2.0 version and the HALFT scale.

CVSFS 2.0 version HALFT total score P

Overall scale score 0.512 <0.001

Individual level score 0.342 <0.001

Family level score 0.301 <0.001

Interpersonal level score 0.319 <0.001

Community and social level score 0.335 <0.001

4 Discussion

4.1 Main findings

Social frailty is an important social health problem faced by
the older adult, and health policy makers and medical practitioners
should assess the current status of the occurrence of social frailty in
the older adult, and then target the development of social frailty
improvement measures. Assessing social frailty in older adults
provides a comprehensive understanding of the social dimensions
of health, therefore we developed and validated a new frailty-
specific instrument for the older adult, the Chinese version of a
Social Frailty Scale (CVSFS) based on the theoretical framework of

SEM, as a valid assessment tool for assessing social frailty in older
adults in China, resulting four dimensions and 36 items.

SEM suggests that human development is a process of
interaction at all levels, emphasizing the interaction between the
organism and the environment. In the 4-level nested structure
proposed by SEM, themicro-system can be understood as the direct
environment in which the individual lives, such as the individual’s
subjective emotions, level of self-care, and patterns of daily living;
the meso-system describes the connections and processes between
micro-systems, such as family support, and relationships between
family members; the external system includes the connections
between environments that occur to indirectly influence the
individual, such as neighborhood relationships, social interactions,
and social activity participation, and macro-systems refer to the
influence of the social environment and socio-human factors on the
individual, such as community experience, cultural inclusiveness,
and sense of social belonging, and the use of the theory allows
for an in-depth discussion of social frailty at all levels (45).
Under the guidance of SEM, the present study established four
dimensions of the scale based on the micro-system, meso-system,
external system and macro-system, namely, individual level, family
level, interpersonal level, and community and social level, which
comprehensively cover the influence of the environment on the
older adult at all levels. The occurrence of social frailty in the
older adult is affected by the degree of interaction between the

Frontiers in PublicHealth 09 frontiersin.org

https://doi.org/10.3389/fpubh.2025.1562211
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Hou et al. 10.3389/fpubh.2025.1562211

TABLE 7 Goodness-of-fit of the CVSFS 2.0 version for the older model (n = 287).

χ
2/df GFI TLI CFI RMSEA

Recommended range 1∼3 ≥0.800 ≥0.900 ≥0.900 <0.080

Initial model 2.456 0.795 0.916 0.922 0.071 (0.067, 0.076)

Adjusted model 2.170 0.813 0.932 0.937 0.064 (0.059, 0.069)

older adult themselves and the outside world. The philosophical
viewpoints expressed in this theory are consistent with the practical
needs of this study, and it covers the influence of the environment
on the older adult at all levels in a more comprehensive way,
which is a good guide for the development of the social frailty
scale. After the optimisation of the scales and the reliability
test, the scales developed in this study based on the theory
performed well, indicating that the content of the items fit the
theoretical framework.

The HALFT scale, as a control tool in this study, is a
screening tool with fewer items and lacks the steps to test the
theoretical basis and the structure of the measure, and the scientific
validity of the research application is limited (16). The remaining
social frailty assessment scales also have limitations in the
development/translation process, such as insufficient theoretical
basis, poor content validity design and lack of statistical steps,
and their authenticity and reliability still need to be verified (46).
In addition, the existing social frailty assessment tools do not set
diagnostic thresholds and severity levels and are not applicable to
the Chinese socio-cultural context, which has certain limitations in
application, which restricts the development of research in the field
of social frailty in China (47). Compared with the existing social
frailty instruments, the social frailty assessment tool developed in
this study strictly follows the scale development process, is based on
theoretical concepts, has more complete measurement test results,
and the reliability results show that it is highly feasible and operable
in the Chinese region.

Social frailty in older adults is a dynamic and reversible
process that can be ameliorated through timely identification
and intervention (48). It is known that the causes of social
frailty in older adults are numerous, covering social support,
family functioning, economic level, and psychosocial factors.
Consequently, improving social frailty requires the participation of
the older adult themselves, their families, and social organizations,
which this collaborative approach is instrumental in enhancing
the wellbeing and quality of life of older adults (49). Different
types of interventions are applicable when the severity of social
frailty in older adults varies. When the degree of social frailty
is mild, health guidance, participation in social activities, and
increased verbal communication can delay or improve social frailty
(50); whereas, when the degree of social frailty is severe, more
systematic health services, such as home-delivered meals, home-
and community-based services, or specialized psychotherapy are
required to promote the social integration of older people (6). The
scale developed in this study can not only help healthcare workers
to identify older adults with social frailty in a timely manner, but
also assess the severity of social frailty in older adults, so that
healthcare resources can be allocated rationally according to the
degree of social frailty, laying the foundation for the development of

a more targeted intervention programme for social frailty in older
adults in the future, and enhancing older adult’s social participation
and sense of belonging to the society (51).

Relative to other similar studies (15–19, 52), this study
further expands the application of social ecology, proving
the adaptability of social ecology theory combined with
different subject studies, which also provides a basis for future
studies to continue exploring the theoretical implications
of social ecology in older research. On the other hand,
we provide a comprehensive research perspective on the
study of social frailty in older adults. Both in terms of
measurement instruments and theoretical research, we argue
that the sources of support are multidimensional. Analysis,
measurement, and intervention of social frailty in older
adults should begin at multiple levels, and any single level
of intervention or measurement may be one-sided. In terms
of measurement instrument development, it is clear that the
CVSFS is a new measurement instrument that can be used to
measure Chinese olders’ social frailty, filling a gap in localized
measurement instruments.

4.2 Practical implications

The Chinese version of a Social Frailty Scale (CVSFS),
as the first practical scales developed specifically for China’s
sociocultural context with rigorous methodology, scientific steps
and comprehensive reports. The CVSFS can serve as a rapid
screening tool in primary care clinics and community health
centers to identify socially frail older adults, enabling targeted
interventions (e.g., social engagement programs, family support
coordination). Furthermore, it can be used in tertiary medical
institutions to evaluate social frailty severity and guide personalized
care plans. To ensure its widespread use, it is necessary
to organize training courses and workshops for healthcare
professionals, community workers, and researchers, providing
them with practical guidance and support, and also collaborate
with professional organizations like the Chinese Geriatrics Society
and the Chinese Association of Gerontology and Geriatrics to
promote its application and popularization, thus playing a positive
role in the care and health management of the older adult
in China.

4.3 Limitations

Convenience sampling was used in this study, and the
developed scale is currently only validated in a part of the
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FIGURE 4

Modified structural equation model diagram of CVSFS 2.0 version for the older. Dimension 1, individual level; Dimension 2, family level; Dimension 3,

interpersonal level; Dimension 4, community and social level. Numbers 1∼36 are scale items 1∼36; e1∼e36 are residuals.
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older adults population in some communities in western China.
Considering the great differences in the living habits and physical
conditions of the older adults in different regions, it should be
tested in a larger population before being promoted for use
in the future. In addition, when choosing the research subjects
for qualitative interviews, considering the academic nature of
the concept of social infirmity and the difficulty of the older
adults to understand the situation, we chose the staff of related
professions to conduct the interviews, and the staff ’s personal
opinion tendency and the degree of understanding of the research
content may lead to a certain degree of bias in the results of
the interviews.

5 Conclusion

This study developed and validated a Chinese version
of a social frailty instrument, comprising 36 items in four
subscales related to individual level, family level, interpersonal
level, and community and social level. The instrument
demonstrated favorable reliability and validity and serves as
a useful tool for health professionals to monitor treatment
progress via patient- reported social frailty. Further validation
incorporating larger sample sizes and various geographical
locations is warranted.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary material, further inquiries can be
directed to the corresponding authors.

Ethics statement

The study of ethics approval was approved (QYYLL-2022-011)
by the Ethics Committee of Jinniu People’s Hospital of Chengdu
(Chengdu, China), and all participants provided informed consent,
in adherence to the declarations of Helsinki and Istanbul. The
studies were conducted in accordance with the local legislation
and institutional requirements. Written informed consent for
participation in this study was provided by the participants’ legal
guardians/next of kin. Written informed consent was obtained
from the individual(s), and minor(s)’ legal guardian/next of kin,
for the publication of any potentially identifiable images or data
included in this article.

Author contributions

CH: Writing – original draft, Writing – review & editing.
XG: Writing – original draft, Writing – review & editing.
DB: Conceptualization, Writing – original draft, Writing –
review & editing. WJ: Methodology, Writing – original draft,

Writing – review & editing. HC: Methodology, Writing – original
draft, Writing – review & editing. XL: Data curation, Writing –
original draft, Writing – review & editing. XC: Writing – original
draft, Writing – review & editing. XD: Supervision, Writing –
original draft, Writing – review & editing. JG: Writing – original
draft, Writing – review & editing.

Funding

The author(s) declare financial support was received for the
research and/or publication of this article. The development of the
scale was funded by the Science and Technology Department of
Sichuan Province (2024NSFSC0558), the Science and Technology
Department of Sichuan Province (2023ZYD0113), the Sichuan
Research Centre for Applied Psychology (CSXL-22215), and
a special Apricot Grove Scholars Nursery Talent Grant from
China’s Chengdu University of Traditional Chinese Medicine
(MPRC2023048).

Acknowledgments

The authors would like to thank all participants who
participated in each phase of the scale’s development, as well as all
members of the Social frailty Scale development Group for their
ongoing support.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation
of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.
1562211/full#supplementary-material

Frontiers in PublicHealth 12 frontiersin.org

https://doi.org/10.3389/fpubh.2025.1562211
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1562211/full#supplementary-material
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Hou et al. 10.3389/fpubh.2025.1562211

References

1. United Nations Population Division.World Population Prospects 2022. New York:
United Nations Population Division (2022). Available online at: https://population.un.
org/wpp/Download/Standard/Population/ (accessed online at May 16, 2024).

2. Cheng X, Yang Y, Schwebel DC, Liu Z, Li L, Cheng P, et al. Population ageing
and mortality during 1990–2017: a global decomposition analysis. PLoS Med. (2020)
17:e1003138. doi: 10.1371/journal.pmed.1003138

3. Hoogendijk EO, Afilalo J, Ensrud KE, Kowal P, Onder G, Fried LP. Frailty:
implications for clinical practice and public health. Lancet. (2019) 394:1365–
75. doi: 10.1016/S0140-6736(19)31786-6

4. World Health Organization.World Report on Ageing and Health. Geneva: World
Health Organization (2015).

5. Fan J, Liu Y, Zhao H, Kong L, Mao J, Li J. The research progress of social frailty in
the elderly. J Nurs Sci. (2020) 35:106–9. doi: 10.3870/j.issn.1001-4152.2020.02.106

6. Bunt S, Steverink N, Olthof J, van der Schans CP, Hobbelen JSM.
Social frailty in older adults: a scoping review. Eur J Ageing. (2017)
14:323–34. doi: 10.1007/s10433-017-0414-7

7. Gobbens RJJ, van AssenMALM, Luijkx KG,Wijnen-Sponselee MT, Schols JMGA.
The tilburg frailty indicator: psychometric properties. J Am Med Dir Assoc. (2010)
11:344–55. doi: 10.1016/j.jamda.2009.11.003

8. Irshad C, Govil D, Sahoo H. Social frailty among older adults in India: findings
from the longitudinal ageing study in India (LASI)—Wave 1. Exp Aging Res. (2024)
50:331–47. doi: 10.1080/0361073X.2023.2195291

9. Yu S, Wang J, Zeng L, Yang P, Tang P, Su S. The prevalence of social frailty
among older adults: a systematic review and meta-analysis. Geriatr Nurs. (2023)
49:101–8. doi: 10.1016/j.gerinurse.2022.11.009

10. Zhang X-M, Cao S, Gao M, Xiao S, Xie X, Wu X. The prevalence of social frailty
among older adults: a systematic review andmeta-analysis. J AmMed Dir Assoc. (2023)
24:29–37.e9. doi: 10.1016/j.jamda.2022.10.007

11. Demichelis OP, Grainger SA, Hubbard RE, Henry JD. Emotion regulation
mediates the relationship between social frailty and stress, anxiety, and depression. Sci
Rep. (2023) 13:6430. doi: 10.1038/s41598-023-33749-0

12. Inoue T, Maeda K, Satake S, Matsui Y, Arai H. Osteosarcopenia, the co-existence
of osteoporosis and sarcopenia, is associated with social frailty in older adults. Aging
Clin Exp Res. (2022) 34:535–43. doi: 10.1007/s40520-021-01968-y

13. Martins M, Mesquita A, Carvalho L, Martins F, Silva M, Leitão H, et al. Risk
factors for delayed discharge due to social factors: a retrospective study. Acta Med Port.
(2023) 36:550–8. doi: 10.20344/amp.18888

14. Ragusa FS, Veronese N, Smith L, Koyanagi A, Dominguez LJ, Barbagallo
M. Social frailty increases the risk of all-cause mortality: a longitudinal
analysis of the English longitudinal study of ageing. Exp Gerontol. (2022)
167:111901. doi: 10.1016/j.exger.2022.111901

15. Andrew MK, Mitnitski A, Kirkland SA, Rockwood K. The impact of social
vulnerability on the survival of the fittest older adults. Age Ageing. (2012) 41:161–
5. doi: 10.1093/ageing/afr176

16. Ma L, Sun F, Tang Z. Social frailty is associated with physical functioning,
cognition, and depression, and predicts mortality. J Nutr Health Aging. (2018) 22:989–
95. doi: 10.1007/s12603-018-1054-0

17. Makizako H, Shimada H, Tsutsumimoto K, Lee S, Doi T, Nakakubo S, et al. Social
frailty in community-dwelling older adults as a risk factor for disability. J Am Med Dir
Assoc. (2015) 16:1003.e7–11. doi: 10.1016/j.jamda.2015.08.023

18. Teo N, Gao Q, Nyunt MSZ, Wee SL, Ng T-P. Social frailty and functional
disability: findings from the Singapore longitudinal ageing studies. J AmMed Dir Assoc.
(2017) 18:637.e13–e19. doi: 10.1016/j.jamda.2017.04.015

19. YamadaM, Arai H. Social frailty predicts incident disability andmortality among
community-dwelling Japanese older adults. J Am Med Dir Assoc. (2018) 19:1099–
103. doi: 10.1016/j.jamda.2018.09.013

20. Zhu M, Li Z. Research progress on assessment tools for social frailty in the
elderly. Chin Nurs Manag. (2023) 23:1254–8.

21. Chen Z, Jiang X, Shi G, Wang Y, Chu X, Wang Z, et al. Social frailty and
longitudinal risk of depressive symptoms in a Chinese population: the Rugao longevity
and aging study. Psychogeriatrics. (2021) 21:483–90. doi: 10.1111/psyg.12696

22. Sirven N, Dumontet M, Rapp T. The dynamics of frailty and change in socio-
economic conditions: evidence for the 65+ in Europe. Eur J Public Health. (2020)
30:715–9. doi: 10.1093/eurpub/ckaa068

23. Yamada M, Arai H. Understanding social frailty. Arch Gerontol Geriatr. (2023)
115:105123. doi: 10.1016/j.archger.2023.105123

24. Tang Y, Liao Z, Huang S, Hao J, Huang Q, Chen X, et al.
Development and validation of a risk assessment tool for gaming disorder
in China: the gaming hazard assessment scale. Front Public Health. (2022)
10:870358. doi: 10.3389/fpubh.2022.870358

25. McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological
perspective on health promotion programs. Health Educ Q. (1988)
15:351–77. doi: 10.1177/109019818801500401

26. Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al. The
COSMIN checklist for assessing the methodological quality of studies on measurement
properties of health status measurement instruments: an international Delphi study.
Qual Life Res. (2010) 19:539–49. doi: 10.1007/s11136-010-9606-8

27. Mokkink LB, de Vet HCW, Prinsen CAC, Patrick DL, Alonso J, Bouter LM, et al.
Risk of bias checklist for systematic reviews of patient-reported outcome measures.
Qual Life Res. (2018) 27:1171–9. doi: 10.1007/s11136-017-1765-4

28. Terwee CB, Bot SDM, de Boer MR, van der Windt DAWM, Knol DL, Dekker
J, et al. Quality criteria were proposed for measurement properties of health status
questionnaires. J Clin Epidemiol. (2007) 60:34–42. doi: 10.1016/j.jclinepi.2006.03.012

29. Gagnier JJ, Lai J, Mokkink LB, Terwee CB. COSMIN reporting guideline for
studies on measurement properties of patient-reported outcome measures. Qual Life
Res. (2021) 30:2197–218. doi: 10.1007/s11136-021-02822-4

30. Montagni I, Pouymayou A, Pereira E, Tzourio C, Schück S, Texier N, et al.
Measuring digital vaccine literacy: development and psychometric assessment of the
digital vaccine literacy scale. J Med Internet Res. (2022) 24:e39220. doi: 10.2196/39220

31. Mitzenmacher M, Upfal E. Probability and Computing: Randomization and
Probabilistic Techniques in Algorithms and Data Analysis. 2nd ed. Cambridge:
Cambridge University Press (2017).

32. Nasa P, Jain R, Juneja D. Delphi methodology in healthcare
research: how to decide its appropriateness. World J Methodol. (2021)
11:116–29. doi: 10.5662/wjm.v11.i4.116

33. McKenna HP. The delphi technique: a worthwhile research approach for
nursing? J Adv Nurs. (1994) 19:1221–5. doi: 10.1111/j.1365-2648.1994.tb01207.x

34. Morris E, Hippman C, Murray G, Michalak EE, Boyd JE, Livingston J, et al. Self-
stigma in relatives of people with mental illness scale: development and validation. Br J
Psychiatry. (2018) 212:169–74. doi: 10.1192/bjp.2017.23

35. Xie Y, Zhang P, Ren J, Chen T, Wang J, Li J. Patient-reported outcome scale for
idiopathic pulmonary fibrosis: development and validation in China. J Evid BasedMed.
(2024) 17:758–70. doi: 10.1111/jebm.12659

36. Zhang Z, Hu Y, Chen H, Zhu W, Li D, Zhu X, et al. Scale to measure the joy
in work of doctors: development, validity, and reliability. Front Public Health. (2021)
9:760647. doi: 10.3389/fpubh.2021.760647

37. Alavi M, Visentin DC, Thapa DK, Hunt GE, Watson R, Cleary M. Exploratory
factor analysis and principal component analysis in clinical studies: which one should
you use? J Adv Nurs. (2020) 76:1886–9. doi: 10.1111/jan.14377

38. Fu J, Cheng Z, Liu S, Hu Z, Zhong Z, Luo Y. Development and validation of peer
relationship scale for Chinese community-dwelling elderly. Psychol Res Behav Manag.
(2021) 14:889–903. doi: 10.2147/PRBM.S311352

39. Shin J, Kim M, Choi J. Development and validation of a multidimensional
frailty scale for clinical geriatric assessment. J Nutr Health Aging. (2021) 25:938–
43. doi: 10.1007/s12603-021-1652-0

40. Sharif Nia H, Hosseini L, Ashghali Farahani M, Froelicher ES. Development
and validation of care stress management scale in family caregivers for people
with Alzheimer: a sequential-exploratory mixed-method study. BMC Geriatr. (2023)
23:82. doi: 10.1186/s12877-023-03785-6

41. Rattray J, Jones MC. Essential elements of questionnaire design and
development. J Clin Nurs. (2007) 16:234–43. doi: 10.1111/j.1365-2702.2006.01573.x

42. Cronbach LJ. Coefficient alpha and the internal structure of tests. Psychometrika.
(1951) 16:297–334. doi: 10.1007/BF02310555

43. McNeish D. Thanks coefficient alpha, we’ll take it from here. Psychol Methods.
(2018) 23:412–33. doi: 10.1037/met0000144

44. Liu BY. Measurement of Patient-Reported Outcome: Principle, Method and
Application. Beijing: People’s, Medical Publishing House; Cambridge: Cambridge
University Press (2011).

45. Bessa B, Coelho T, Ribeiro Ó. Social frailty dimensions and frailty models over
time. Arch Gerontol Geriatr. (2021) 97:104515. doi: 10.1016/j.archger.2021.104515

46. Li H, Hou C, Gao J, Fu H, Yang Q, Liu H, et al. A systematic review of social
frailty assessment tools for the elderly based on COSMIN guidelines. J Chin Gen Pract.
(2024) 27:3067–8. doi: 10.12114j.issn.1007-9572.2023.0647

47. Bessa B, Ribeiro O, Coelho T. Assessing the social dimension of
frailty in old age: a systematic review. Arch Gerontol Geriatr. (2018)
78:101–13. doi: 10.1016/j.archger.2018.06.005

48. Li Y, Du Z, Kondo N. Effect modification of social participation
in the relationship between living arrangements and frailty among older
adults in Japan: differences based on gender. Arch Gerontol Geriatr. (2024)
117:105231. doi: 10.1016/j.archger.2023.105231

Frontiers in PublicHealth 13 frontiersin.org

https://doi.org/10.3389/fpubh.2025.1562211
https://population.un.org/wpp/Download/Standard/Population/
https://population.un.org/wpp/Download/Standard/Population/
https://doi.org/10.1371/journal.pmed.1003138
https://doi.org/10.1016/S0140-6736(19)31786-6
https://doi.org/10.3870/j.issn.1001-4152.2020.02.106
https://doi.org/10.1007/s10433-017-0414-7
https://doi.org/10.1016/j.jamda.2009.11.003
https://doi.org/10.1080/0361073X.2023.2195291
https://doi.org/10.1016/j.gerinurse.2022.11.009
https://doi.org/10.1016/j.jamda.2022.10.007
https://doi.org/10.1038/s41598-023-33749-0
https://doi.org/10.1007/s40520-021-01968-y
https://doi.org/10.20344/amp.18888
https://doi.org/10.1016/j.exger.2022.111901
https://doi.org/10.1093/ageing/afr176
https://doi.org/10.1007/s12603-018-1054-0
https://doi.org/10.1016/j.jamda.2015.08.023
https://doi.org/10.1016/j.jamda.2017.04.015
https://doi.org/10.1016/j.jamda.2018.09.013
https://doi.org/10.1111/psyg.12696
https://doi.org/10.1093/eurpub/ckaa068
https://doi.org/10.1016/j.archger.2023.105123
https://doi.org/10.3389/fpubh.2022.870358
https://doi.org/10.1177/109019818801500401
https://doi.org/10.1007/s11136-010-9606-8
https://doi.org/10.1007/s11136-017-1765-4
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://doi.org/10.1007/s11136-021-02822-4
https://doi.org/10.2196/39220
https://doi.org/10.5662/wjm.v11.i4.116
https://doi.org/10.1111/j.1365-2648.1994.tb01207.x
https://doi.org/10.1192/bjp.2017.23
https://doi.org/10.1111/jebm.12659
https://doi.org/10.3389/fpubh.2021.760647
https://doi.org/10.1111/jan.14377
https://doi.org/10.2147/PRBM.S311352
https://doi.org/10.1007/s12603-021-1652-0
https://doi.org/10.1186/s12877-023-03785-6
https://doi.org/10.1111/j.1365-2702.2006.01573.x
https://doi.org/10.1007/BF02310555
https://doi.org/10.1037/met0000144
https://doi.org/10.1016/j.archger.2021.104515
https://doi.org/10.12114j.issn.1007-9572.2023.0647
https://doi.org/10.1016/j.archger.2018.06.005
https://doi.org/10.1016/j.archger.2023.105231
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Hou et al. 10.3389/fpubh.2025.1562211

49. Li W, Hu H, Li S, Xia L. Social activities and health promotion of
the elderly: a survey based on tracking data from 2005 to 2014. Popul Dev.
(2018) 24:90–100.

50. Ko Y, Lee K. Social frailty and health-related quality of life in
community-dwelling older adults. Int J Environ Res Public Health. (2022)
19:5659. doi: 10.3390/ijerph19095659

51. Qi X, Li Y, Hu J, Meng L, Zeng P, Shi J, et al. Prevalence of social frailty and
its associated factors in the older Chinese population: a national cross-sectional study.
BMC Geriatr. (2023) 23:532. doi: 10.1186/s12877-023-04241-1

52. Vernerey D, Anota A, Vandel P, Paget-Bailly S, Dion M, Bailly V, et al.
Development and validation of the FRAGIRE tool for assessment an older person’s
risk for frailty. BMC Geriatr. (2016) 16:187. doi: 10.1186/s12877-016-0360-9

Frontiers in PublicHealth 14 frontiersin.org

https://doi.org/10.3389/fpubh.2025.1562211
https://doi.org/10.3390/ijerph19095659
https://doi.org/10.1186/s12877-023-04241-1
https://doi.org/10.1186/s12877-016-0360-9
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Development and validation of the social frailty scale for the older adult in China
	1 Introduction
	2 Method
	2.1 Human ethics and consent to participate declarations
	2.2 Scale development overview
	2.2.1 Phase I: development of the initial scale (item generation)
	2.2.1.1 Construct the scale theoretical framework
	2.2.1.2 Create a pool of items
	2.2.1.3 Form a first draft of the scale

	2.2.2 Phase II: optimisation of scale items (item development)
	2.2.2.1 Item analysis
	2.2.2.2 Exploratory-factor analysis
	2.2.2.3 Determination of scale thresholds

	2.2.3 Phase III: validation test for scale (item formation)


	3 Results
	3.1 Phase I: development of the initial scale
	3.1.1 Create a pool of items
	3.1.2 Form a first draft of the scale

	3.2 Phase II: optimisation of scale entries
	3.2.1 Item analysis
	3.2.2 Exploratory-factor analysis
	3.2.3 Determination of scale thresholds

	3.3 Phase III: validation test for scale
	3.3.1 Reliability tests
	3.3.2 Validity tests
	3.3.3 Clinical feasibility


	4 Discussion
	4.1 Main findings
	4.2 Practical implications
	4.3 Limitations

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


