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Cross-cultural adaptation and psychometric =

properties of the Chinese version of the German
social support questionnaire among older
adults with chronic diseases

Xuanrui Zhang'", Xiaoyan Liu, Jing Wang?, Jianxia Lu' and Yan Song'"

Abstract

Background Social support is widely recognized as a protective factor against psychological distress, especially
for the elderly with chronic diseases. Therefore, effective tools for measuring social support are of great significance
for both research and clinical practice. This study aims to cross-culturally adapt the German Social Support Scale
(F-SozU) into Chinese and assess its psychometric properties among older adults with chronic diseases.

Methods A cross-sectional study was conducted in a Chinese tertiary hospital. Four hundred ninety-six older adults
that were approached via a convenience sampling method completed the Chinese version of the F-SozU. Content
validity was evaluated using the two-round Delphi method. Psychometric properties, including item analysis, content
validity, structure validity, convergent and discriminant validity and reliability were examined.

Result The final version of C-F-SozU is a three-factor structure consisting of 23 items. All indicators of item analysis
are acceptable. Adequate content validity was ensured by the expert panel (I-CVI=0.80-1.00, S-CVI=0.965) and par-
ticipants. The confirmatory factor analysis model revealed that the factor structure of the C-F-SozU fitted the origi-
nal scale (x 2 /df=2.088, CFI=0.998, GFI=0.943, TLI=0.997, IFI=0.998, RMSEA=0.064 and SRMR=0.043). The total
Cronbach’s a was 0.956, and the test-retest reliability coefficient was 0.887. The convergent validity (average variance
extracted=0.517-0.995) and discriminant validity were found to be satisfactory. No floor/ceiling effect was found.

Conclusion The 23-item C-F-SozU demonstrates robust reliability and validity, rendering it a valuable instrument

for evaluating social support among older adults with chronic diseases in China. The three-factor structure of the scale
allows for a more detailed assessment of the social support, with the scores of each dimension and the total score
being of significant reference value. More comprehensive studies may be required to confirm its effectiveness

and applicability.
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Introduction

Social support is a vital element for individuals’ well-
being, widely acknowledged as a protective factor against
psychological distress and the onset of various mental
health conditions [1]. It encompasses the availability of
interpersonal relationships, assistance, and resources
from family, friends, and the community to help individ-
uals cope with stressors and improve their overall quality
of life [2, 3].

Social support plays a pivotal role in promoting the
well-being and overall health of individuals across the
lifespan, and its significance becomes even more pro-
nounced during the later stages of life. Among various
age groups, older adults are particularly vulnerable to
social isolation and feelings of loneliness due to factors
such as retirement, loss of loved ones, and declining
physical health [4]. Numerous studies have demonstrated
the direct impact of social support on older adults’ physi-
cal health outcomes [5]. Access to social support is asso-
ciated with better self-reported health, lower risk of
chronic diseases, and enhanced immune functioning [6].
The presence of supportive relationships may encourage
healthier behaviors, such as regular physical activity and
adherence to medical treatments [7]. Moreover, the lack
of social support was found to be significantly associated
with feelings of loneliness [8], which has been linked to
increased risk of depression, anxiety, and various physi-
cal health problems, leading to adverse outcomes for
older adults [9, 10]. It can also act as a significant stressor,
further exacerbating the negative impact on overall well-
being [11]. As a result, the availability and quality of
social support become crucial determinants of seniors’
psychological and physical well-being.

Comparing to the general population, the social sup-
port situation of older adults with chronic diseases is a
more noteworthy issue. Chronic diseases subject older
adults to physical pain, diminish their self-care abilities,
and also render their mental health more fragile, leading
to an increase in negative emotions [12]. Simultaneously,
chronic diseases lead to a reduction in the social circle,
decreased social participation, and the loss of social roles
among older adults, severely compromising their social
support [13]. Therefore, the physical and mental well-
being of older adults with chronic diseases requires atten-
tion, and they need additional social support to maintain
overall health. Assessing social support is crucial for
understanding the quality of life among older adults with
chronic diseases and uncovering potential psychological
issues.

Over the years, various measurement tools have been
developed to assess different dimensions of social sup-
port [14]. One such scale is the F-SozU scale, which
stands for “Fragebogen zur Sozialen Unterstiitzung” or
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“Questionnaire on Social Support” Originally developed
in German by Fydrich et al. [15], the F-SozU scale has
been well accepted to assess general social support in the
general population and in clinical trials [16, 17]. It cap-
tured three fundamental aspects of social support: prac-
tical and material (instrumental) support (e.g., receiving
practical assistance for daily challenges, such as bor-
rowing items, receiving practical advice, or sharing task
responsibilities), emotional support (feeling liked and
accepted by others, being able to express emotions, and
experiencing sympathy), and social integration (belong-
ing to a social circle, engaging in joint activities, and
knowing people with similar interests) [18]. In order to
facilitate the conduct of clinical research, the scale has
evolved from its initial 54-item version (S-54) [19] into
22-item(K-22) [20], which was developed and validated
by Kliem et al. [21] and Lin et al. [22], demonstrating
good psychometric properties and cross-cultural meas-
urement invariance in Germany. Subsequently, this scale
was further simplified into versions with 14 items [23]
and a version with only 6 items [22]. However, the author
suggests discontinuing the differentiation of these dimen-
sions when reducing the instrument to 14 items, advocat-
ing for a unidimensional interpretation of the outcomes
[23]. This results in the scale being unable to differentiate
the social support issues faced by individuals, providing
only a rough understanding of their social support levels
and making it challenging to conduct further analysis.
Considering the convenience and comprehensiveness,
the F-SozU K-22 was selected to conduct cross-cultural
adaptation and test its psychometric properties among
the older adults with chronic diseases in China.

In current Chinese research, the Social Support Rate
Scale (SSRS) designed by Xiao Shuiyuan is frequently
employed to assess social support [24]. This scale primar-
ily consists of objective and specific questions, such as
“How many close friends do you have?” The respondents
need to answer these questions based on recollection,
which may result in underestimation of scores, espe-
cially among the elderly population with prevalent mem-
ory decline. The questionnaire comprises three types of
questions, and older adults may require assistance from
investigators when responding. In terms of subjective
experiences, SSRS only queries participants on their ways
of seeking solace and help when facing troubles, which
is a noticeable limitation. However, the F-SozU, while
investigating objective circumstances, places a greater
emphasis on participants’ subjective experiences of social
support. With a consistent format and straightforward
item content, it is more suitable for research focusing on
the elderly population with chronic diseases.

Therefore, the primary objective of this study was
to translate the F-SozU into Chinese and assess its
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psychometric properties among older adults with chronic
diseases in China. Specifically, our aim was to examine
the content validity, internal consistency, test—retest reli-
ability, and construct validity of the Chinese version of
the F-SozU.

Materials and methods

Study design and participants

A cross-sectional survey study was performed for the
translation, cross-cultural adaptation, and psychomet-
ric properties validation of the F-SozU K-22 in China.
The elderly with chronic disease from a tertiary hospital
in Nantong, Jiangsu Province, China, were recruited via
the convenience sample method from June to September
2023. Self-administered pen-and-paper questionnaires
were distributed by two researchers. The researchers
explained the rules for filling out the questionnaire when
distributing them to ensure the completeness of the ques-
tionnaire. In addition, researchers read out each item of
the questionnaire to the participants with poor vision
or inability to read. The answers were directly recorded
upon receipt from these participants.

According to methodological recommendations, a sam-
ple size ten times the number of scale items is required
to conduct an Exploratory Factor Analysis (EFA). And a
sample size of at least 200 is recommended to construct
a Confirmatory Factor Analysis (CFA) model [25]. The
samples used for calculating EFA and CFA cannot be
duplicate.

The following criteria were employed for inclusion: (a)
the elderly with chronic diseases aged 60 years old and
above; (b) normal intelligence can understand the con-
tents of the questionnaire; (c) agreed to participate in this
study. The elderly with severe physical or mental illnesses
(severe arrhythmias, progressive respiratory failure, and
schizophrenia) who are unable to cooperate with the
investigation were excluded.

Instruments

Demographic characteristic

The participants were asked to complete a self-compiled
questionnaire, which included socio-demographic ques-
tions related to age, gender, education level, marital sta-
tus, cohabitant, employment status and residence. These
variables are all relevant to the assessment of social
support.

German social support questionnaire (F-SozU K-22)

In German-speaking countries, the Social Support Ques-
tionnaire (F-SozU) by Fydrich et al. [19] is well accepted
to assess social support in the general population and in
clinical trials. Social support are assessed using a five-
point Likert scale, spanning from 1 (not applicable) to
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5 (completely applicable). These statements encompass
broad, generalized experiences rather than specific situ-
ations. The version with 22 items captured three funda-
mental aspects of social support: practical and material
(instrumental) support (e.g., receiving practical assistance
for daily challenges, such as borrowing items, receiving
practical advice, or sharing task responsibilities), emo-
tional support (feeling liked and accepted by others,
being able to express emotions, and experiencing sym-
pathy), and social integration (belonging to a social cir-
cle, engaging in joint activities, and knowing people with
similar interests) [18]. The dimensions can be interpreted
as subscales and combined to generate a composite score
that represents the overall perception of social support.
Distinguishing dimensions can provide a more detailed
assessment of the social support of older adults and dis-
tinguish the reasons for their lack of social support. Bal-
ancing convenience while ensuring complete information
collection, K-22 was finally selected to conduct cross-cul-
tural adaptation and test its psychometric properties. The
Cronbach’s a of F-SozU K-22 was between 0.76 to 0.97
Among hospitalized patients, healthcare workers, stu-
dents, and community residents [20].

Study procedure-phase I: instrument development
This study has obtained authorization from the pro-
prietor to translate the original German version of the
F-SozU K-22 into Chinese. The translation and adapta-
tion process of the F-SozU followed established guide-
lines for cross-cultural adaptation of self-report measures
[26]. This process involved several steps to ensure lin-
guistic and conceptual equivalence between the original
German version and the translated Chinese version.

Forward translation

Two independent bilingual translators (a Chinses PhD
obtained her degree from Germany and a Chinese under-
graduate nursing student working in Germany) trans-
lated the original F-SozU from German to Chinese.

Synthesis of the two translated versions

Following a comprehensive discussion between two
translators to resolve any discrepancies pertaining to
words, phrases, and items during the translation process,
a synthesized forward translation version was generated.

Back translation

The synthesized version was back-translated into Ger-
man by two other independent bilingual translators (one
is a Chinese nurse working in Germany, and the other is
a nursing scholar proficient in German) who have never
been exposed to F-SozU before, creating two backward
translation versions.



Zhang et al. BMC Geriatrics (2024) 24:715

Specialist committee review

An expert committee, consisting of six members includ-
ing a geriatrics specialist, a psychologist, and four trans-
lators, conducted a comparative review of all content.
The purpose of this committee was to reach a consensus
on any discrepancies and ensure semantic, idiomatic,
cultural, and linguistic uniformity, as well as conceptual
equivalence. Additionally, the expert panel referenced the
original English text to capture the precise meaning of
each item. The committee has preliminarily determined
the Chinese version: C-F-SozU (Appendix 1: Table 5). All
problems, discrepancies, and discussion in each transla-
tion stage were documented.

Evaluation of content validity

Expert consulting was carried out to assess the con-
tent validity of the C-F-SozU and to confirm whether
the items were designed properly to create the con-
structs. The survey comprises four sections, including
instructions for completion, personal profile informa-
tion (education level, work experience, familiarity with
the research content, etc.), a rating scale for the impor-
tance and applicability of scale items, and personal com-
ments. The importance ratings utilize a 5-point ordinal
scale: 1=Not important at all; 2=Not very important;
3=Moderately important; 4=Important; 5=Extremely
important. Applicability is categorized as Applicable
or Not Applicable. Experts were also queried regard-
ing the clarity of each item and their suggestions for
modifications.

The survey was distributed via email to ten experts
with the recommendation of guideline [26] (four sociolo-
gists, three gerontology experts, and three researchers in
chronic disease management and long-term elderly care).
Subsequently, feedback was received from all the experts.
Then, the specialist committee discussed and integrated
all revision suggestions to generate a pre-final version for
pilot testing.

Pilot testing

In accordance with the guidelines advocating for a pre-
testing sample size of 30-40 participants [26], assess-
ments were conducted using the pre-final version at the
same tertiary hospital. A purposive selection of 38 eli-
gible older adults was involved in this assessment, each
characterized by a range of attributes such as age, educa-
tion level, and place of residence. The objectives were to
evaluate the face validity of the scale by assessing partici-
pants’ comprehension of item meanings and the appro-
priateness of wording, as well as to simplify item wording
and assess time consumption. Additionally, participants
were asked whether each item was relevant to their own
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experiences and whether the existing items comprehen-
sively assessed the level of social support.

Study procedure-phase ll: Instrument validation
The psychometric properties of the C-F-SozU were com-
prehensively evaluated based on the guidance outlined in
the COSMIN [27] (Consensus-based Standards for the
Selection of Health Status Measurement Instruments)
checklist. This assessment encompassed item analysis,
structural validity, reliability, as well as an examination of
potential floor/ceiling effects and content validity.

Data analysis

Data were analyzed using SPSS V.26.0 and Mplus V.8.3.
Enumeration data was described by frequency and per-
centage (%), and the measurement data was described by
mean and standard deviation (SD). P values<0.05 were
considered statistically significant.

Content validity

The evaluation of content validity involved the calculation
of two indices: one at the item level (I-CVI) and another
at the scale level (S-CVI). The I-CVI represents the per-
centage of experts who assigned a rating of either 3 or 4
on a 4-point scale to each item. The S-CVI is derived as
the average of all individual I-CVI scores across the scale.
In line with the guidance provided by Polit and Beck [28],
I-CVI scores of 0.78 or higher and S-CVI scores of 0.80
or higher are considered appropriate, when the panel of
experts consists of six or more members. The main pur-
pose is to examine the experts’ opinions on the relevance
of the scale’s content to social support and the compre-
hensiveness of its assessment of social support. Partici-
pants’ opinions on the comprehensiveness and relevance
of the scale were evaluated through the results of the
pilot test.

Item analysis

The item analysis should be conducted through a series of
approaches: (1) extreme Groups’ Analysis: whether items
could effectively distinguish between the top 27% and the
bottom 27% of scoring groups [29]; (2) Critical ratio (Cr):
Items that exhibited Cr values below 3.0 and P-values
exceeding 0.05 were excluded from further considera-
tion [25]; (3) Correlation Coefficient Method: Items were
retained if their scores displayed significant correlations
with the overall scale score, or if their item-total correla-
tion values fell within the range of 0.30 to 0.80 [25]; (4)
Enhancement of Cronbach’s « or McDonald’s w: whether
the removal of an item significantly improved either the
Cronbach’s a or McDonald’s o coefficient for the overall
scale by increasing it by 0.5 or more [25]. These analyses



Zhang et al. BMC Geriatrics (2024) 24:715

were employed to ensure the selection of the most perti-
nent and reliable items for inclusion in the scale.

Structure validity

In the assessment of the structural validity of the C-F-
SozU, a confirmatory factor analysis (CFA) was first per-
formed to compare whether the factor structure of the
C-F-SozU is consistent with that of the F-SozU. If the
CFA results are satisfactory, the structural validity assess-
ment is considered complete. If not, an exploratory factor
analysis (EFA) is then performed to examine the unique
factor structure of the C-F-SozU and discuss the differ-
ences in factor structure between the two versions. Addi-
tionally, since the results of the EFA are “exploratory,” a
further CFA will be conducted to verify the unique factor
structure of the C-F-SozU. The data’s appropriateness for
factor analysis was assessed through the Kaiser—Meyer—
Olkin (KMO) test (with a threshold of>0.6 indicating
suitability) and Bartlett’s test of sphericity (a significant
result indicating adequacy) [30].

CFA was performed with weighted least squares—
mean and variance adjusted (WLSMV) estimator [31].
In assessing the fit of the CFA model, the t-value and
factor loading of each item were considered. Items
with t-values<1.96 or factor loadings<0.32 were
flagged for potential deletion [32]. Various indices
including x*/df, comparative fit index (CFI), goodness
of fit (GFI), Tucker-Lewis index (TLI), incremental
fit index (IFI), and root mean square error of approxi-
mation (RMSEA) were used to evaluate goodness-of-
fit [33]. Acceptable model fit criteria included 1 <x?*/
df<3, RMSEA <0.08, and CFI, GFI, TLI, and IFI val-
ues > 0.90, as recommended [33].

In EFA, principal component analysis with an oblique
rotation method (promax criterion) was employed if
factors’ correlation surpassing 0.3. Criteria for factor
extraction and item retention included eigenvalues> 1.0,
factor loadings>0.45, and consistency with predefined
subdimensions.

Convergent and discriminant validity

The Average Variance Extracted (AVE) was used to assess
the internal convergent validity of each factor. An AVE
score of >0.5 was considered as a threshold for indicating
satisfactory convergent validity, aligning with the criteria
established by Fornell and Larcker [34]. To demonstrate
discriminant validity, it was essential for the square root
of AVE (YAVE) to exceed the correlation between each
factor and all other factors within the analysis.

Reliability
The assessment of scale reliability included an exami-
nation of both internal consistency and test-retest
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reliability. Internal consistency was evaluated through
the computation of Cronbach’s a and McDonald’s . C-F-
SozU is divided into three dimensions: material support,
emotional support, and social integration. Each dimen-
sion’s individual score is meaningful, so the internal
consistency of each dimension was also validated. Suf-
ficient reliability is based on values of Cronbach’s a and
McDonald’s ® both equal to or greater than 0.70 [35].
Additionally, scores within the range of 0.60 to 0.70 for
these indicators were considered at an acceptable level of
reliability [25].

To examine the test—retest reliability of the C-F-SozU,
a group of 32 older adults were randomly selected from
the overall sample, who then completed the preliminary
C-F-SozU at a two-week interval [36]. The correlation
coefficient between these two sets of measurements was
calculated to determine the consistency over time. The
Intraclass Correlation Coefficient (ICC) was computed
to assess the degree of absolute agreement between the
two measurements. Additionally, we calculated standard
error of measurement and checked presence of system-
atic bias. Bland—Altman analyses for C-F-SozU and each
factor were conducted to examine the presence of sys-
tematic bias and to further evaluate agreement between
the two time points.

Floor/ceiling effect

The floor/ceiling effect, which refers to the proportion of
individuals achieving the lowest and highest scores on a
scale, was examined in order to evaluate the interpret-
ability of the overall scale. Less than 15% of responses
with the lowest or highest score were deemed acceptable,
defining no substantial floor and ceiling effects [37].

Criterion validity

In this study, criterion validity was not examined due to
the absence of a “gold standard” for assessing the level of
social support among elderly individuals with chronic ill-
nesses in China. Additionally, the the Social Support Rate
Scale, which is widely used in China, focuses on social
relationships and differs from the content assessed by the
F-SozU. Therefore, we did not conduct criterion validity
testing to avoid generating inaccurate results.

Ethics consideration

Ethical approval was given by the Ethics Committee of
the Affiliated Hospital of Nantong University, China
(2023-L028). Prior to the commencement of the study,
participants were duly informed about its objectives, the
assurance of survey anonymity and confidentiality, and
their right to withdraw at any point during the survey
without incurring any consequences. Written informed
consent was obtained from all participants, with their
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agreement to allow the utilization of their data for the
project. Notably, participants were not provided with
financial compensation, and the survey did not reveal any
personally identifiable information.

Result

Sample inclusion

In practice, a total of 530 questionnaires were distributed,
thanks to the availability of ample data sources. Following
the removal of inadequate questionnaires, 496 question-
naires remained eligible for statistical analysis. Figure 1
outlines the process of sample inclusion and data collec-
tion. The sample was randomly divided into two groups:
266 participants (Sample 1) were used for CFA, while 230
participants (Sample 2) were reserved to conduct EFA
if the CFA model did not fit well, in order to assess the
structure of the Chinese version.

Sample characteristics

A total of 496 (out of a possible 530) old people com-
pleted the survey (Fig. 1), for an effective response rate
of 93.58%. The age of participants was between 60 and
89 years (mean=70.33, SD=7.51). Old people who were
women, married, lived in urban areas, had a primary

Sampling: elderly individuals invited
to participate between June and
September 2023
Issued: 530 questionnaires
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school degree, lived with spouse, and retired counted
the most. The detailed demographics of participants are
shown in Table 1.

Cross-cultural adaptation

The preliminary version of the C-F-SozU was adjusted
and modified based on the results of expert consulta-
tions, evidence from literature, and feedback obtained
from the pilot testing. First, the item 13 “Someone can
share pain and happiness with me” were divided into
“Someone can share pain with me” and “Someone can
share joy with me’, because joy and pain are two oppos-
ing categories, combining them in the same item may
interfere with subjects’ ratings. Second, some words and
phrases were revised for better readability: “apartment”
in item 1 was replaced by “house”; “my original appear-
ance” in item 2 was adjusted to “true self”; “I know” in
item 5 was modified to “I have”; “who is good at” in item
7 was replaced by “who is willing to”; “by my side” in item
17 was adjusted to “support me”; “enough” in item 19 was
modified to “many”; “don’t feel embarrassed” in item 22
was adjusted to “without the slightest hesitancy”. Thirdly,
some items have had their sentence structure adjusted

to better fit Chinese language habits. Lastly, additional

Lost: elderly individuals did not

v

Completed:
515 questionnaires

cooperate in completing all the
questionnaires (n=15)

A\ 4

\ 4

Included:
496 questionnaires

Fig. 1 Flowchart of the data collection

v

Excluded: Unqualified (n=19)
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Table 1 Characteristics of the included participants

Characteristics Mean (standard deviation)/N (%)

Total sample Sample1  Sample 2
N=496 N=266 N=230

Age, years 70.33 (7.51) 7037 (744) 70.29 (7.51)
Gender

Male 208 (41.9) 114 (42.9) 94 (40.9)

Female 288 (58.1) 152 (57.1) 136 (59.1)
Education

llliteracy 82 (16.5) 46 (17.3) 36 (15.7)

Primary school 217 (43.8) 119 (44.8) 98 (42.6)

Middle school 143 (28.8) 74 (27.8) 69 (30.0)

High school 36(7.3) 18 (6.8) 18(7.8)

Junior college 8(1.6) 3(1.1) 5(.2)

Bachelor degree or above 10 (2.0) 6(2.3) 4(1.7)
Marital status

Married 402 (81.0) 217 (81.6) 185 (80.4)

Divorced 20 (4.0) 10(3.8) 10 (4.3)

Bereaved 55(11.1) 28 (10.5) 27 (11.7)

Unmarried 19(3.8) 11(4.1) 8(3.5)
Residence

Urban 292 (58.9) 160 (60.2) 132(574)

Rural 204 (41.1) 106 (39.8) 98 (42.6)
Employment status

Employed 44 (8.9) 22(83) 22 (9.6)

Unemployed 452 (91.1) 244 (91.7) 208 (90.4)
Cohabitant

Living alone 53(10.7) 31(11.7) 22(96)

Spouse 347 (70.0) 190 (71.4) 157 (68.3)

Children 42 (85) 17 (6.4) 25(10.9)

Spouse and children 54 (10.9) 28 (10.5) 26 (11.3)

explanations have been added, listing specific scenarios
that the items might include for better understanding.
Notes have been added after item 1, 12 and 21: “taking
care of my house (water, electricity, plants and pets)”; “In
the presence of family/friends” and “great advice (good

doctor and important news)”.

Face validity and content validity

The experts provided numerous suggestions regarding
cultural differences, language conventions, wording, and
other aspects. The expert authority coefficient ranged
from 0.8 to 1.0 (greater than 0.7 indicates that the expert
is authoritative) [38]. There was considerable disparity in
the importance ratings for various items, with a Kendall’s
coefficient of 0.293. The committee engaged in extensive
discussions and integration of all feedback to create an
optimized version of the questionnaire. Subsequently, a
second round of surveys was conducted. In this second

Page 7 of 13

round, expert opinions were highly consistent, with a
Kendall’s coefficient of 0.871.

In the pilot testing, 38 participants stated that the
wording of the C-F-SozU was clear and they had little dif-
ficulty understanding it. The participants indicated that
each item is related to social support and that the con-
tent of the scale is comprehensive. In the second round of
expert consultations, the S-CVI was 0.965, and the I-CVI
ranged from 0.80 to 1.00. Eventually, the preliminary
C-F-SozU with 23 items and 3 factors was generated for
psychometric evaluation. Since no significant recommen-
dations arose from this assessment, only minor refine-
ments were made to the preliminary Chinese version of
F-SozU.

Item analysis

None of the response rates for any item should be 0% or
exceed 80%. The coefficient of variation for scores on all
items is greater than 25%. When sorted by total score
from high to low, there is a significant difference in scores
between the high-score group and the low-score group,
with t> 3. The Spearman correlations between the scores
on each item and the total score are all significant, with
correlation coefficients exceeding 0.3. No individual
item was found to greatly increase the Cronbach’s a if
deleted (Table 2).

Structure validity

The results of 23 items showed a KMO value of 0.888
and the Bartlett spherical test value of 10,316.400 (x
2=10,316.400, df=253, p<0.001), which demonstrated
that the data set was adequate for factor analysis. CFA
was conducted to confirm whether the C-F-SozU
maintains a structure consistent with the original ver-
sion’s three dimensions. All items have factor loadings
greater than 0.6, except for item 6 (Fig. 2). The model
fitted well according to x 2 /df=2.088, CFI=0.998,
GFI=0.943, TLI=0.997, IFI=0.998, RMSEA =0.064 and
SRMR=0.043.

Convergent and discriminant validity

As shown in Table 3, the AVE values for all three dimen-
sions were greater than 0.50, and the CR values exceed
0.70. Additionally, the square roots of the AVE values for
each factor were higher than the correlations between
the factors, indicating that the model demonstrated good
convergent and discriminant validity.

Floor/ceiling effect
The C-F-SozU scores ranged from 1 to 5. These results
revealed no floor and ceiling effects as no old adult
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Table 2 Item analysis
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Item Coefficient of Extreme group Item-total Cronbach’s a if item McDonald’s w ifitem  Note
variation (%) comparison (t) correlation deleted deleted
1 3348 10.255" 0446~ 0.960 0.962 Retained
2 35.97 206517 0.730" 0.957 0.959 Retained
3 33.71 206917 0678" 0.957 0.960 Retained
4 3529 25316" 0771" 0.956 0.959 Retained
5 32.84 171617 0649 0.958 0.961 Retained
6 35.64 9.167" 039%" 0.961 0.962 Retained
7 36.56 24813" 0.752" 0.957 0.959 Retained
8 35.70 19.199" 0679" 0.958 0.961 Retained
9 3240 31855 0873" 0.955 0.958 Retained
10 26.07 9476" 0475" 0.959 0.961 Retained
1 34.17 27.020” 0.793" 0956 0.959 Retained
12 3137 20.896" 0716" 0.957 0.960 Retained
13 3353 310707 0858~ 0.955 0.958 Retained
14 32.20 31553" 0841" 0.956 0.958 Retained
15 3242 186517 0643 0.958 0.960 Retained
16 27.09 12256 0.565" 0.958 0.960 Retained
17 3367 31.852" 0856 0.955 0.958 Retained
18 3292 27.978" 0834”7 0956 0.958 Retained
19 3262 23626" 0.703" 0.957 0.959 Retained
20 30.78 23.068" 0.702" 0.957 0.959 Retained
21 30.83 24425 0714 0.957 0.959 Retained
22 3268 31.829” 0.870" 0.955 0.958 Retained
23 3339 30.725" 0847" 0.955 0.958 Retained
**P<0.01
recorded the lowest possible score and only 9 people Discussion

achieved the highest score.

Reliability

The Cronbach’s a of the C-F-SozU was 0.956, and the
three dimensions ranged from 0.736 to 0.983. The
McDonald’s ® was 0.963 for the total scale, whereas the
three dimensions ranged from 0.832 to 0.987. The ICC
for the total scale was 0.898 and for the three factors
ranged from 0.823 to 0.934. And the Spearman’s corre-
lation coefficients (r) for the total scale was 0.887 and
for the three factors ranged from 0.830 to 0.967. SEM
was calculated to quantify the precision of measure-
ments. The SEM values for C-F-SozU, factors 1, 2, and
3 wereb.585, 0.856, 2.79, and 3.17 (Table 4). The Bland—
Altman plots showed that the majority of the data points
fell within the limits of agreement (mean difference + 1.96
SEM). This indicates that there is a high level of agree-
ment between the measurements at the two time points,
suggesting small systematic bias (Fig. 3).

Social support plays a pivotal role in enhancing individu-
als’ overall welfare. It has gained substantial acknowledg-
ment for its role in shielding against psychological strain
and the emergence of diverse mental health challenges
[1]. Consequently, it is essential to find an evidence-
based, convenient, and practical instrument specifi-
cally to quantity the situation of social support among
old people in China. This study introduced the German
Social Support Scale (F-SozU) with 22 items, as the
assessment tool for measuring levels of social support.
The psychometric validation of item analysis, structural
validity, reliability and content validity was conducted
under the guidelines of the COSMIN checklist [27]. The
results indicated satisfactory internal consistency (Cron-
bach’s a=0.956; McDonald’s ®»=0.963) and sufficient or
acceptable validity, including content validity, structural
validity, convergent and discriminant validity, concurrent
validity, and predictive validity. Additionally, each dimen-
sion demonstrated good internal consistency, with Cron-
bach’s o ranging from 0.736 to 0.983. No floor or ceiling
effect of the C-F-SozU.
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Fig. 2 Confirmatory factor analysis of the three factor 23-item model

In the process of translation and cross-cultural adap-
tation, the translation committee strictly followed the
international multiphase translation guidelines [26]
and conducted extensive discussions to guarantee
the content equivalence between the source and tar-
get versions. Two rounds of Delphi expert consulta-
tions were conducted to compile the revision opinions
from 10 experts in the relevant field. As indicated in
the findings, compared to the original scale, one item
was added to C-F-SozU, while some items underwent
changes in wording and sentence structure. Addition-
ally, supplementary explanations were provided for
content that could potentially result in ambiguity.
The alterations have led to a reduction of redundancy,

enhanced conciseness, and ensured the comprehen-
siveness of the scale’s content. Furthermore, they have
aligned the C-F-SozU more closely with China’s spe-
cific contextual factors and linguistic conventions. Ulti-
mately, the 38-participant pilot testing confirmed the
good face validity of the C-F-SozU, while the second
round of expert consultations revealed excellent con-
tent validity (I-CVI=0.80-1.00, S-CVI=0.965). Those
findings indicate that thorough and effective cross-cul-
tural adaptation has been carried out for the C-F-SozU,
establishing a solid foundation for examining its psy-
chometric properties.

The exclusion of items 1 and 6 in item analy-
sis resulted in an improvement of Cronbach’s a for
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Fig. 3 Bland-Altman analysis of measurements in test-retest reliability

Table 3 Correlation coefficient, CR and AVE

CR AVE (VAVE) Factor1 Factor2 Factor3
Factor1 0.807 0.517(0.719) - 0.620 0.591
Factor2 0.991 0.995 (0.998) 0.620 - 0.349
Factor3 0.985 0.893 (0.945) 0.591 0.349 -

AVE Average Variance Extracted, VAVE The square root of AVE, CR Composite
Reliability

the overall scale. However, the coefficient change
remained below 0.5. Therefore, these two items have
been retained. In the Correlation Coefficient Method,
the score of the emotional support dimension exhib-
ited a significant correlation with the overall scale

Table 4 Reliability analysis of the C-F-SozU

score, indicating a satisfactory relationship. Similarly,
there was also a notable correlation between the score
of social integration dimension and the total scale
score. The scores on the practical support dimension
exhibited a relatively weak correlation with the total
score, yet the correlation coefficients remained within
an acceptable range (>0.3). One plausible explanation
behind it may be attributed to the reluctance of older
adults in China to disrupt the lives and work of their
offspring. Additionally, when interacting with indi-
viduals beyond their immediate family, they tend to be
more sensitive to material considerations [39]. Conse-
quently, even in the presence of a robust social support
network, older adults may be disinclined to explicitly

C-F-SozU Dimension 1 Dimension 2 Dimension 3
Cronbach'’s a coefficient 0.956 0.736 0.983 0.972
McDonald's w coefficient 0.963 0.832 0.987 0974
ICC 0.898" 0.907" 0.934” 0.823"
I 0.887" 0.967" 0.907" 0.830"
SEM 5.585 0.856 2.787 3.165

ICC Intraclass correlation coefficient, r, Spearman’s correlation coefficient, SEM Standard error of measurement

**P<0.01
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express their material needs to others, thereby posing
challenges in obtaining material support. However, it
is important to note that this inclination can signifi-
cantly vary among individuals. As a result, while there
exists a statistically significant correlation between
scores on the practical support dimension and the
overall score, the strength of this correlation remains
relatively modest.

The total Cronbach’s a was estimated to be 0.956, indi-
cating excellent internal consistency for reliability., It sug-
gests that all items contribute significantly to the global
construct measured. The value was slightly lower than
that of of hospitalized patients (0.965), but higher than
healthcare workers (0.910), students (0.880), and com-
munity residents (0.875) in the original version [40].
When considering the factor structure, the practical sup-
port dimension had a lower Cronbach’s a (0.736) than
emotional support dimension (0.983) and social inte-
gration dimension (0.972). As Cronbach’s « is very sen-
sitive to the number of items in scales, it is common to
detect lower a values in factors with only 4 items [41].
The results of McDonald’s  (0.832-0.987), a more accu-
rate coefficient of internal consistency, further supported
the satisfactory reliability. Therefore, the three dimen-
sions of this scale also exhibited high internal consistency
and stability. Additionally, the absence of floor/ceiling
effects for the total score of C- F-SozU suggested that C-
F-SozU could discriminate between participants at either
extreme of the scale and confirmed its applicability in
Chinese elderly with chronic diseases.

Factor analysis was carried out to determine the extent
to which participants’ scores on C-F-SozU adequately
reflected the dimensionality of the measured structure
and aligned with its underlying conceptual framework.
All the items loaded on the same factor compared to
original version of F-SozU. Ultimately, the 23-item 3-fac-
tor model derived from CFA (x 2 /df=2.088, CFI=0.998,
GFI=0.943, TLI=0.997, IFI=0.998, RMSEA =0.064 and
SRMR=0.043.) was in line with the pre-designed frame-
work in the preliminary C-F-SozU. This finding indicated
that the C-F-SozU was congruent with both the Chinese
cultural background and medical environment after
appropriate adjustments [42]. Past researches indicated
that the theoretical model of the scale was sound and
possesses good reliability and content validity [15, 18, 23],
which was consistent with the results of this study. The
sole prior published factor analysis of F-SozU K-22 [43]
has reported the characteristic value curve of the prin-
cipal components. According to the characteristic value
criterion, it is tenable to posit a one-factor and a three-
factor solution. Based on the satisfactory content valid-
ity and reliability of C-F-SozU, whether assessing older
adults’ levels of social support from a single dimension
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or analyzing their social support from three dimensions
separately, both approaches held significant reference
value in practical applications.

Limitation

Several notable limitations deserve recognition.
Firstly, despite our diligent efforts to mitigate biases
in our findings by augmenting the sample size and
having questionnaires administered by proficient
researchers, the generalizability of the study results
may still be susceptible. This susceptibility stems from
the exclusive recruitment of participants from the
Han ethnic group at a single tertiary hospital located
in the southeastern coastal region of China. Moreover,
over 60% of the participants only attended primary
school (43.8%), and a significant portion had no for-
mal education (16.5%). The majority of participants
are retired (91.1%) and cohabit with their spouses
(70.0%). To ensure the robustness and applicability
of our instrument across the entire country, future
research should encompass more diverse samples
from various regions of China, encompassing older
adults with different employment statuses, cohabi-
tation arrangements, and educational backgrounds.
Secondly, a challenge arises in adequately comparing
our findings with other relevant studies because, apart
from the study that developed the original version of
F-SozU, none of the others have formally evaluated
the psychometric properties of F-SozU. Therefore,
forthcoming research endeavors must systematically
assess and report the psychometric properties of the
F-SozU. This will facilitate cross-version comparisons
of the F-SozU, promoting its international dissemina-
tion. Lastly, due to the lack of effective communica-
tion with the developers during the translation and
cross-cultural adaptation process, their input was not
solicited for this process.

Conclusion

The 23-item C-F-SozU demonstrates satisfactory levels
of reliability and validity. The three-factor structure of
the scale allows for a more detailed assessment of the
social support, with the scores of each dimension and
the total score being of significant reference value. It
proves to be an efficient and concise tool for assessing
the social support situation among older adults with
chronic diseases in China, thereby potentially assist-
ing healthcare professionals in understanding and
enhancing social support for this population. More
comprehensive studies may be required to confirm its
effectiveness and applicability.
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Appendix

Table 5 The Chinese version of F-SozU (C-F-SozU)

Dimension Items Chinese version

SR 1
(practical support)

AR IR, A AL
HR ~ 4THIRII T OK
W TRE S )
6 WERATFE, TGN
S BLAE SR T B (A3 ) B
.
10 MR, AT L=
SHbE SRR SRR R E R
HEEEE W ).
10 MBAMIEIZE AN, B
lﬂ;@%%ﬂ‘]}\ﬂU\EE%ﬁEﬂ
RS &R 2 AN A2 B H SR
(emotional support) +o
4% BAEMNABESEH L
HIEEARFI SR
7 HFAAEFORN, RAEER
INEMHIT RN/ A
9 AT LA TR K/
1M MIRARTH A, FRFniE
[ HESR B
13 BRI .
14 PR/ FEN, FATLL
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17 EP@&ZB%, WA NLHE

18*  IRAHEGREZ MM

22 IS IS U EEEIN
RIERITA IR

23 H AR ZHER,

e s 3 TV EAVY FE AR EREK
(social integration) F 7 L Bl

5 BAHIEKIEEEENA, 1
AR AR 5 R FRA AT LUK St/
W Bh .

8x FRAR A BN IRAR B — [F) A (3
Fi3 R3] (NS

12 ERNMAIMT, REH)
2 H NI
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A () 7E — 2R BT IR -

19 RA L LML R 1T
BN

20 BE AR THCMHEE
;(Eﬂfi s NEA S &

)o

21 SR AN, B
225 13 BB A PR () an
A EEME ).

&

o2

This scale is a Likert five level scale, spanning from 1 (not applicable) to 5
(completely applicable). Items marked with * are reverse scoring entries
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