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Intercultural adaptation and 
influencing factors analysis of the 
Chinese version of the anxiety 
scale for the older adults in a 
long-term care population
Fuzhe Feng , Qing Chen , Chen Zheng  and Huijun Zhang *

Department of Nursing, Jinzhou Medical University, Jinzhou, China

Objective: The purpose of this study was to translate the Geriatric Anxiety Scale-
Long-Term Care into Chinese and to assess its reliability and validity in a long-
term care population, as well as to explore factors contributing to anxiety in older 
adults requiring long-term care.

Methods: The study recruited 399 older adults residents requiring long-term 
care and used the Brislin double translation-back-translation method to 
create the initial Chinese version of the Geriatric Anxiety Scale-Long-Term 
Care. The study used internal consistency and split-half reliability to assess 
the reliability of the scale, as well as exploratory factor analysis, validation 
factor analysis, and content validity to assess the validity of the scale. Linear 
regression was used to analyze the relationship between the independent 
variables and anxiety levels in the long-term care population.

Results: The Cronbach’s coefficient value of the Chinese version of the Geriatric 
Anxiety Scale-Long-Term Care was 0.81, and the split-half reliability was 0.80. The 
results of exploratory factor analysis showed support for a one-dimensional factor 
structure. The results of the validation factor analysis indicated a good fit for the 
one-factor model. Gender (β =  0.190, 95% CI:0.540  ~  1.546, p <  0.001), self-rated 
health (β =  0.220, 95% CI:0.379 ~ 0.953, p <  0.001), life satisfaction (β =  −0.315, 
95% CI: −1.355 ~ −0.734, p <  0.001) and participation in activities (β =  −0.106, 95% 
CI: −1.122 ~ −0.084, p <  0.05) were significant predictors of anxiety levels in the 
long-term care population.

Conclusion: The Chinese version of the Geriatric Anxiety Scale-Long-Term Care 
has good reliability and validity in the long-term care population. The Geriatric 
Anxiety Scale-Long-Term Care is effective in assessing the anxiety level of the 
Chinese long-term care older adults population and provides an opportunity to 
detect and observe anxiety disorders in the long-term care population.
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1. Introduction

The aging of the population is a major concern around the world. 
By the end of 2021, The population over the age of 65 was 20.56 
million, and the population over the age of 60 was 267.36 million, 
making up  14.2 and 18.9% of the total population in China. The 
dependence rate for seniors 65 and over in China is 20.8% (1). The 
issue of old age has grown in importance as the population has aged.

The accelerated pace of aging, the increasing proportion of 
disabled and semi-disabled individuals, and the rising prevalence of 
chronic diseases have led to a continuous expansion of the demand 
for long-term care among the older adults. Moreover, the diseases 
suffered by older adults individuals are mostly chronic or age-related, 
with long recovery times and low cure rates, requiring prolonged long-
term care. However, due to economic, work, and family pressures, 
family members are unable to provide the necessary care, leading to 
the need for long-term care facilities to care for the older adults. 
Research has shown that nearly 46% of all individuals aged 65 and 
above require long-term care services at some point, with more than 
half of them being admitted to long-term care facilities for care (2).

Anxiety has been found to be one of the most prevalent psychiatric 
disorders among older adults (3). Older people requiring long-term 
care often have anxiety symptoms and disorders that are exacerbated 
by admission to an LTC, and for older people, admission to an LTC 
creates greater mental stress, particularly in the first 4 weeks of 
admission (4). International epidemiological studies have shown that 
at least one-third of people living in LTCs will exhibit clinically 
significant symptoms of anxiety (5). Older people in LTCs are also 
more prone to anxiety because they are more frail, unfamiliar with 
their caregivers, most will have various comorbidities, and they are 
socially disconnected and at risk of losing their autonomy (6–8).

Anxiety in the LTC population can lead to poorer well-being (9), 
sleep problem (10), disability burden (11), reduced memory and 
executive functioning (12), and increased caregiver burden (13). 
Chang et al. (14) analyzed 247 older persons aged 60 years and older 
with anxiety and found a significant 2.05-fold increase in mortality 
compared to those without anxiety. Anxiety symptoms complicate 
caregiving and can significantly increase the workload of caregivers. 
Anxiety also imposes a heavy social burden, both directly in the form 
of personal distress and indirectly in the form of a substantial need for 
medical support to manage anxiety-induced physical symptoms. The 
underestimate, underdiagnosis, and subsequent undertreatment of 
this category of illnesses may increase these socioeconomic costs (3).

Anxiety symptoms in older adults residents of long-term care 
facilities cannot be ignored, and attention must be paid to screening 
for anxiety symptoms and their risk factors, and treating them 
promptly. However, because LTC facilities always adopt a model of 
care that prioritizes the physical requirements of senior citizens, 
residents’ anxiety symptoms and disorders are also often overlooked 
and under-treated (15–17). The reason for this situation may be due 
to a shortage of personnel in long-term care facilities. According to 
international standards, the ratio of caregivers to disabled older adults 
individuals should be  1: 3, and China needs at least 14 million 
caregivers. However, there are currently only 300,000 caregivers, of 
which only 40,000 have obtained qualifications for older adults care.

With the increasing number of older adults individuals living in 
long-term care facilities, there is an urgent need for accurate diagnosis 
and treatment of anxiety in this population. Meanwhile, China is 

facing a shortage of caregivers, making it particularly important to 
have a reliable, effective, and efficient tool for identifying anxiety 
disorders in long-term care facility residents. The Geriatric Anxiety 
Scale-Long-Term Care is a self-report assessment scale consisting of 
ten items that are answered directly with a “yes” or “no” format, 
making it easy for diagnosis. Currently, there is no specific 
measurement tool for anxiety disorders in older adults individuals 
requiring long-term care in China. Therefore, the purpose of this 
study is to introduce and evaluate the reliability and validity of the 
Geriatric Anxiety Scale-Long-Term Care scale in China and to explore 
the factors that influence anxiety in this population.

2. Methods

2.1. Participants

This cross-sectional study was conducted from May 2022 to 
October 2022 and involved eight long-term care facilities in Nanyang 
City, Henan Province, China. The researchers traveled to the eight 
long-term care facilities after receiving relevant training and recruited 
participants with the assistance of the long-term care facility 
supervisors. Participants were recruited from the facilities through 
convenience sampling, and participants included 399 older adults. 
Inclusion criteria required participants to be older adults greater than 
or equal to 60 years of age, in need of long-term care and volunteering 
for this study. Participants were excluded from the study when their 
perceptions interfered with their ability to fully understand the study 
and give informed consent. Participants were contacted by the 
researcher and after permission to participate and informed consent 
was obtained, participants completed an anonymously translated scale 
at their residence. In addition, to explore the factors influencing 
anxiety in the long-term care population, a further 374 data were 
collected for a follow-up study from November 2022 to March 2023 
for this study. It is recommended to have a sample size for exploratory 
analysis that is 5–10 times the number of variables in the project (18). 
For regression analysis, a sample size of 20 times the number of 
predictor variables is suggested (19). In this study, the scale used 
consists of 10 items and there are 11 predictor variables. Therefore, the 
sample size of this study meets the requirements.

2.2. Translation process

Before starting the study, we  had obtained permission and 
approval from Prof. Segel (2) to develop the Chinese language 
copyright of the tool. To ensure accuracy, we employed the principle 
of double back-translation, as recommended by Brislin (20). Initially, 
two bilingual native Chinese speakers translated the scale into 
Chinese. The research team then reviewed and discussed any obvious 
differences between the translated version and the original scale. Next, 
two English-speaking foreign scholars, who were not familiar with the 
original scale, back-translated the Chinese version into English. The 
research team compared and discussed the original scale, the 
Chineseized first draft, and the back-translated English scale to create 
a preliminary draft of the Chinese version. Additionally, a psychologist 
was consulted to make cultural adjustments to the Chinese version, 
making it more suitable for Chinese reading habits. To assess the 
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comprehensibility of the scale, we selected 20 older adults in need of 
long-term care to participate in a pre-survey. The participants reported 
that the scale was well-structured and easy to understand. Overall, 
we  took extensive steps to ensure the accuracy and cultural 
appropriateness of the Chinese version of the Geriatric Anxiety Scale-
Long-Term Care scale.

2.3. Instruments

The study questionnaire included demographic information and 
original scales. Demographic information includes age, gender, 
marital status, educational attainment, smoking history, drinking 
history, frequency of interaction with children, self-rated health, life 
satisfaction, whether officially retired, and activity participation. The 
Geriatric Anxiety Scale-Long-Term Care (2) is a self-assessment tool 
that effectively assesses anxiety levels in older adults receiving long-
term care. The scale is specifically designed to assess anxiety over the 
past week and is therefore a valid tool for monitoring changes in 
anxiety levels over time. The Cronbach’s coefficient for this scale 
is 0.81.

2.4. Ethics consideration

This study protocol was approved by the relevant Ethics 
Committee of Jinzhou Medical University (Ethics approval number: 
JZMULL2022095), and the study was conducted in accordance with 
the ethical guidelines of the Declaration of Helsinki.

2.5. Data analysis

This study used Mplus 8.0 and SPSS 25.0 for data analysis. A 
robust weighted least squares (WLSMV) estimator that was modified 
for mean and variance was utilized because the data in question was 
categorical. WLSMV, a trustworthy estimator that does not assume 
normally distributed variables, is the best choice for modeling 
categorical data (21).

2.5.1. Reliability analysis
A reliability test was conducted to assess the internal consistency 

of the Geriatric Anxiety Scale-Long-Term Care scale, including the 
computation of Kuder–Richardson-20 (KR-20) coefficient, split-half 
reliability, and corrected item-total correlations. The acceptable value 
for KR-20 coefficient, which indicates internal consistency, is 0.7 or 
above (22). The acceptable value for the corrected item-total 
correlations, which indicates the overall relatedness of the items, is 0.3 
or above (22).

2.5.2. Validity analysis

2.5.2.1. Discriminant validity and factors correlation
The Geriatric Anxiety Scale-Long-Term Care Chinese version of 

the scale was ranked from highest to lowest total score and the 
relationship between the top 27% (high subgroup) and the bottom 
27% (low subgroup) was analyzed to determine whether the translated 
scale was appropriately differentiated. Correlations between items and 

the translation scale and changes in Cronbach coefficient values if 
items were removed were examined to assess whether each item of the 
translation scale could be preserved.

2.5.2.2. Content validity
In this study, seven experts were invited to assess the content 

validity of the Chinese version of the Geriatric Anxiety Scale-Long-
Term Care by calculating the item content validity index (CVI) and 
the mean S-CVI (23). The CVI was calculated on a 4-point scale, with 
one denoting no relevance, two denoting low relevance, three denoting 
great relevance, and four denoting extremely high relevance. Each 
expert judged the extent to which each item was related to the scale.

2.5.2.3. Structural validity
To assess the structural validity of the Chinese version of the 

Geriatric Anxiety Scale-Long-Term Care scale, EFA and CFA 
techniques were used. Two samples were created by randomly dividing 
the data. EFA was performed on Sample 1 (n = 209), and the KMO 
(Kaiser-Meyer-Olkin) statistic (24) and Bartlett’s test of sphericity (25) 
were used for dimensionality. Based on the results of exploratory 
factor analysis, a validated factor analysis was performed on sample 2 
(n = 199). Using squared degrees of freedom (χ2/df), comparative fit 
index (CFI) (26), Tucker Lewis index (TLI) (27), standardized root 
mean square residual (SRMR), and root mean square error of 
approximation (RMSEA) to assess model fit. An acceptable model 
should have x2/df < 3, RMSEA and SRMR <0.08, and CFI and TLI > 0.9 
(21, 22).

2.5.2.4. Linear regression analysis
The Pearson correlation analysis method was employed to screen 

the independent variables and investigate their relationship with 
anxiety in terms of demographic variables. Variables showing 
significant correlations were selected as independent variables, with 
anxiety being the dependent variable. Stepwise selection method was 
utilized for conducting multiple linear regression analysis. To assess 
the effectiveness of the model, the adjusted R-squared is utilized to 
measure the goodness of fit, and the significance of the entire 
regression model is tested using the F-value and its corresponding 
p-value (19). The reliability of the model is evaluated through 
significance tests conducted on the regression coefficients, involving 
the calculation of standard errors, t-values, and p-values. This analysis 
determines the significance of the independent variables’ impact on 
the dependent variable (19). The prediction factors (28) are examined 
by considering the direction and magnitude of the regression 
coefficients, which indicate the direction and strength of the 
relationship between the independent and dependent variables. 
Collinearity diagnosis and the plotting of a residual scatter plots are 
employed to conduct hypothesis testing for the model assumptions.

3. Results

3.1. Descriptive statistics

The demographic characteristics of the participants are detailed 
in Tables 1, 2. Scale Cultural Adjustment study participants (Table 1) 
were males (48.6%, n = 194) and females (51.4%, n = 205) with a mean 
age of 68.64 ± 5.887 years. Participants in the study of influences 
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affecting anxiety in the long-term care population (Table  2) were 
males (48.1%, n = 180) and females (51.9%, n = 194) with a mean age 
of 68.85 ± 6.057 years.

3.2. Item analysis

The item analyzes of the Geriatric Anxiety Scale-Long-Term Care 
are shown in Table 3. The critical ratio CR > 3.000 indicates that the 
scale has good discriminative validity of the entries, and the CR values 
of the 10 entries of the scale ranged from 7.351 ~ 29.173, which 
suggests that the scale has good discriminant validity. The correlation 
coefficients between the entries and the total score of the scale ranged 
from 0.348 ~ 0.743, and the differences were statistically significant. In 
addition, the internal consistency of the entire scale was not 
significantly improved by deleting items.

3.3. Reliability analysis

The Chinese version of the Geriatric Anxiety Scale-Long-Term 
Care scale consists of 10 items. The KR-20 reliability coefficient is 0.81, 
Cronbach’s alpha value is 0.81, and the split-half reliability is 0.80. The 
values of the correlation coefficients are all above 0.3. All of these 
findings indicate that the Chinese version of the Geriatric Anxiety 
Scale-Long-Term Care scale demonstrates good reliability.

3.4. Exploratory factor analysis and model 
comparison

The Bartlett’s test for sphericity for exploratory factor analysis 
(EFA) was significant (x2 = 540.831, p < 0.001), with a KMO index of 

0.890. The results of the EFA showed that the factor loadings of the 
items ranged from 0.329 to 0.783 (Table 4).

Based on the factor distributions of EFA, a CFA model was 
constructed using MPLUS, and the model was fitted and analyzed. 

TABLE 1 Demographic characteristics.

Characteristics Total (N =  399)
N (%)/M  ±  SD

Age(years) 68.64 ± 5.887

Gender

Male 194 (48.6%)

Female 205 (51.4%)

Education level

Primary school or below 316 (79.2%)

Junior high school 56 (14.0%)

High school or technical secondary school 13 (3.3%)

College degree or above 14 (3.5%)

Smoke

Yes 177 (44.4%)

No 222 (55.6%)

Drink

Yes 104 (26.1%)

No 295 (73.9%)

SD, standard deviation.

TABLE 2 Demographic characteristics.

Characteristics Total (N =  374)
N (%)/M  ±  SD

Age(years) 68.85 ± 6.057

Gender

Male 180 (48.1%)

Female 194 (51.9%)

Education level

Primary school or below 305 (81.6%)

Junior high school 45 (12.0%)

High school or technical secondary school 10 (2.7%)

College degree or above 14 (3.7%)

Marital status

Unmarried 71 (19.0%)

Married 55 (14.7%)

Divorced/widowed 248 (66.3%)

Smoke

Yes 95 (25.4%)

No 279 (74.6%)

Drink

Yes 167 (44.7%)

No 207 (55.3%)

Self-rated health

Very good 11 (2.9%)

Good 12 (3.2%)

Fair 136 (36.4%)

Poor 147 (39.3%)

Very poor 68 (18.2%)

Life satisfaction

Not at all satisfied 18 (4.8%)

Not very satisfied 37 (9.9%)

Somewhat satisfied 198 (52.9%)

Very satisfied 109 (29.1%)

Completely satisfied 12 (3.2%)

Participation activities

Yes 139 (37.2%)

No 235 (62.8%)

Communication with children

Yes 316 (84.5%)

No 58 (15.5%)

Retirement

Yes 204 (54.5%)

No 170 (45.5%)
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The one-factor model fit index (x2/df = 1.148, CFI = 0.992, 
TLI = 0.990, RMSEA = 0.066 [90% CI: 0.000 ~ 0.061], SRMR = 0.065). 
The results indicated a statistically acceptable fit for the 
one-factor model.

3.5. Content validity

Experts were invited to assess the content validity of the Chinese 
version of the Geriatric Anxiety Scale-Long-Term Care scale (29). A 
total of seven experts were invited to conduct the assessment, and the 
results of the content validity analysis showed that the Geriatric 

Anxiety Scale-Long-Term Care has good content validity, with an 
I-CVI of 0.857 ~ 1.000 and an S-CVI/Ave of 0.971.

3.6. Multivariate regression linear analysis

The results of the correlation analysis are presented in Table 5, 
revealing significant correlations between anxiety and variables such 
as age, gender, self-rated health, drinking, activity participation, and 
life satisfaction (p < 0.05). These variables were selected as independent 
variables and subjected to multiple linear regression analysis. The 
findings indicated an adjusted R-squared value of 0.211, F = 26.003, 

TABLE 3 Reliability analysis.

Items Yes Mean SD Critical ratio
Correlation coefficient 

between item and 
total score

Cronbach’s Alpha if 
item deleted

1 93 (44.5%) 0.44 0.498 29.173 0.743 0.768

2 67 (32.1%) 0.32 0.468 14.353 0.652 0.782

3 82 (39.2%) 0.39 0.489 13.915 0.599 0.789

4 88 (42.1%) 0.42 0.495 14.976 0.594 0.790

5 89 (42.6%) 0.43 0.496 15.905 0.618 0.787

6 99 (47.4%) 0.47 0.501 20.465 0.694 0.776

7 100 (47.8%) 0.48 0.501 7.351 0.348 0.821

8 107 (51.2%) 0.51 0.501 21.565 0.654 0.782

9 103 (49.3%) 0.49 0.501 12.414 0.559 0.795

10 63 (30.1%) 0.30 0.460 12.659 0.573 0.791

TABLE 4 Factor loadings for the Chinese version of the Geriatric Anxiety Scale-Long-Term Care.

Items Factor

1 I was irritable or grumpy 0.783

2 I felt detached or isolated from others 0.648

3 I felt like I was in a daze or foggy-headed 0.678

4 I had a hard time sitting still 0.505

5 I could not control my worry 0.595

6 I felt restless, keyed up, or on edge 0.735

7 I felt overly tired 0.329

8 My muscles were tense or tight 0.696

9 I felt like I had no control over my life 0.609

10 I felt like something terrible was going to happen to me 0.639

TABLE 5 Correlation analysis between total anxiety score and demographic variables.

Variables Correlation p Variables Correlation p

Age −0.110 0.034 Communication with children −0.072 0.167

Gender 0.151 0.003 Participation activities −0.109 0.034

Education level −0.100 0.053 Retirement −0.047 0.367

Self-rated health 0.287 0.000 Life satisfaction −0.370 0.000

Drink −0.127 0.014 Marital status 0.045 0.384

Smoke −0.012 0.820
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FIGURE 1

Residual scatterplot.

p  < 0.001. The regression equation demonstrated statistical 
significance, suggesting a good fit between the independent variables 
and the outcome variable. Additionally, the variance inflation factor 
(VIF) values (Table  6) were all below 5, indicating no substantial 
multicollinearity issues. Furthermore, the residual plots exhibited no 
discernible patterns, indicating the absence of significant violations of 
regression assumptions (Figure 1). Overall, the model testing results 
were deemed satisfactory. The results of multiple regression analysis 
showed that the total score of the anxiety scale of the older adults in 
relation to gender (β = 0.190, 95% CI: 0.540 ~ 1.546, p < 0.001), life 
satisfaction (β = −0.315, 95% CI:−1.355 ~ −0.734, p < 0.001), self-
rated health (β = 0.220, 95% CI: 0.379 ~ 0.953, p < 0.001), and activity 
participation (β = −0.106, 95%CI: −1.122 ~ −0.084, p < 0.05) were 
significantly correlated (Table 6).

4. Discussion

As the aging population increases, most older adults individuals 
face health challenges and functional decline, which may require long-
term care support and increase the likelihood of experiencing anxiety 
symptoms. However, there is currently no specific measurement tool 
for anxiety symptoms in older adults individuals requiring long-term 
care in China. The Generalized Anxiety Scale (GAS) is commonly 
used in China to measure anxiety, but its lack of population specificity 
reduces sensitivity. Professor Segal (2) has developed the Geriatric 

Anxiety Scale-Long-Term Care scale specifically for long-term care 
populations based on their unique needs and characteristics, using a 
“yes” or “no” response mechanism to make answering easier. In order 
to fill the gap in the lack of anxiety assessment tools for long-term care 
populations in China, this study aims to translate and ensure the 
reliability of the Geriatric Anxiety Scale-Long-Term Care scale and 
introduce it to China. Additionally, this study explores the factors 
influencing anxiety in long-term care populations. The results of this 
study indicate that the Chinese version of the Geriatric Anxiety Scale-
Long-Term Care is an effective and reliable tool for measuring anxiety 
symptoms in older adults individuals requiring long-term care 
in China.

According to Brislin’s principles of translation, the Chinese 
version of the Geriatric Anxiety Scale-Long-Term Care was completed 
in this study, and the translation was adjusted by the research team 
according to the relevant guidelines and Chinese expression habits to 
ensure that the Chinese scale was fully equivalent to the original scale. 
In the pre-test, the Geriatric Anxiety Scale-Long-Term Care was 
administered to 20 older adults in the long-term care population, and 
it was found that the scale structure and semantics were simple and 
easy to understand. In addition, the critical ratios (CR) of all items of 
the Chinese version of the Geriatric Anxiety Scale-Long-Term Care 
scale were > 3.000, and deletion of any item did not improve the 
internal consistency of the whole scale, indicating strong discriminant 
validity of the scale. The correlation coefficients between the items 
and the total score ranged from 0.348 ~ 0.743. The Cronbach’s alpha 

TABLE 6 Effect of sociodemographic factors on anxiety total scores: linear regression analysis.

Model Beta t p 95% CI VIF

Constant 3.655 0.000 1.629 ~ 5.422 1.073

Gender 0.190 4.075 0.000 0.540 ~ 1.546 1.020

Life satisfaction −0.315 −6.611 0.000 −1.355 ~ −0.734 1.105

Self-rated health 0.220 4.560 0.000 0.379 ~ 0.953 1.026

Participation activities −0.106 −2.284 0.023 −1.122 ~ −0.084 0.622
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value of the translated scale was 0.81, which was slightly higher than 
that of the original scale (2), and the split-half reliability was 0.80. 
Therefore, the Chinese version of the Geriatric Anxiety Scale-Long-
Term Care scale has sufficient reliability among long-term 
care residents.

The reliability of the Geriatric Anxiety Scale-Long-Term Care was 
evaluated in this study by assessing its content validity and structural 
validity. The content validity was determined by calculating the Item-
Content Validity Index (ICVI), which was found to be 0.8571, and the 
Scale-Content Validity Index (S-CVI), which was 0.971. These values 
were higher than the reference value for content validity (30), 
indicating that the Geriatric Anxiety Scale-Long-Term Care has 
strong content validity. Exploratory factor analysis revealed that one 
factor accounted for 40.124% of the total data variance, and the factor 
loading of each item was greater than 0.3 (31, 32), indicating good 
structural validity. Furthermore, we confirmed the one-factor model 
of the Chinese version of the Geriatric Anxiety Scale-Long-Term Care 
with good overall model indicators. Based on these findings, 
we conclude that the Chinese version of the Geriatric Anxiety Scale-
Long-Term Care is a valid tool for assessing anxiety in the long-term 
care facility resident population.

This study found that gender influences anxiety in the long-term 
care population, which is consistent with previous study (33–37) and 
may be related to the fact that women are more susceptible to negative 
influences (33). Additionally anxiety in the long-term care population 
was influenced by self-assessed health status, which is consistent with 
previous study (37–40) and may be due to the fact that higher self-
assessed health is associated with more positive emotions. When 
individuals have higher self-health reports of their health status, it 
suggests that they are more confident in their health and are more 
likely to adopt a positive attitude towards life (41), which triggers the 
development of anxiety when people are concerned about the 
potential consequences of poor health (42). In addition, this study 
found that anxiety in the long-term care population was influenced by 
life satisfaction, which is consistent with previous study (43–45). It is 
not difficult to understand that life satisfaction reflects older adults’ 
overall satisfaction with all aspects of their lives, and when they 
experience dissatisfaction or face difficulties, they may be more prone 
to adverse emotions. The results of this study show that participation 
in activities affects anxiety in the long-term care population, which is 
consistent with previous study (46–48). This may be related to the fact 
that engaging in activities reduces loneliness among older adults. 
Severe feelings of loneliness are often associated with negative 
emotional states and adverse psychological consequences that can lead 
to various physical and mental health issues, including anxiety (49). 
In contrast, participation in activities can provide older adults with a 
sense of presence and fulfillment and reduce feelings of loneliness.

5. Limitations

This study has some limitations that should be noted. Firstly, a 
retest reliability test was not conducted. Secondly, although the sample 
size was sufficient for the study, it was not a multi-province study, and 
the relatively narrow selection process may limit the generalizability 
of the findings. Therefore, future studies should aim to expand the 
scope and sample to include a more diverse population to improve the 
generalizability of the results.

6. Conclusion

This study employed a rigorous process for the translation, back-
translation, cross-cultural adaptation, pre-experimentation, reliability, 
and validity testing of the Chinese version of the Geriatric Anxiety 
Scale-Long-Term Care. The Geriatric Anxiety Scale-Long-Term Care 
was successfully introduced into China with good validity and 
reliability. It is an appropriate measurement tool to quickly assess the 
anxiety levels of Chinese older adults in need of long-term care and to 
provide a basis and prerequisite for researchers to develop educational 
programs and interventions in the context of geriatric caregiver 
shortage and population aging.

Data availability statement

The datasets presented in this article are not readily available 
because the datasets generated and/or analyzed during the current 
study are not publicly available to preserve anonymity of the 
respondents but are available from the corresponding author on 
reasonable request. Requests to access the datasets should be directed 
to 1377533362@qq.com.

Ethics statement

The studies involving humans were approved by Jinzhou 
Medical University (Ethics approval number: JZMULL2022095). 
The studies were conducted in accordance with the local 
legislation and institutional requirements. The participants 
provided their written informed consent to participate in 
this study.

Author contributions

FF: Writing – original draft. QC: Writing – review & editing. CZ: 
Writing – review & editing. HZ: Writing – review & editing.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Acknowledgments

We express our great gratitude to the participants in the study. 
Moreover, we  sincerely thank the reviewers for their valuable 
comments and the hard work of the editors.

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.

https://doi.org/10.3389/fpubh.2023.1270284
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
mailto:1377533362@qq.com


Feng et al. 10.3389/fpubh.2023.1270284

Frontiers in Public Health 08 frontiersin.org

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.

References
 1. Chinese government website [homepage on the Internet]. http://www.gov.cn/

xinwen/2022–10/26/content_5721786.htm (accessed October 26, 2022).

 2. Pifer MA, Segal DL. Geriatric anxiety scale: development and preliminary 
validation of a long-term care anxiety assessment measure. Clin Gerontol. (2020) 
43:295–307. doi: 10.1080/07317115.2020.1725793

 3. Gonçalves DC, Pachana NA, Byrne GJ. Prevalence and correlates of generalized 
anxiety disorder among older adults in the Australian National Survey of mental health 
and well-being. J Affect Disord. (2011) 132:223–30. doi: 10.1016/j.jad.2011.02.023

 4. Stevens AK, Raphael H, Green SM. A qualitative study of older people with 
minimal care needs experiences of their admission to a nursing home with registered 
nurse care. Qual Ageing Older Adults. (2015) 16:94–105. doi: 10.1108/
QAOA-09-2014-0020

 5. Creighton AS, Davison TE, Kissane DW. The correlates of anxiety among older 
adults in nursing homes and other residential aged care facilities: a systematic review. 
Int J Geriatr Psychiatry. (2017) 32:141–54. doi: 10.1002/gps.4604

 6. Tseng Y-T, Chen I-H, Lee P-H, Lin P-C. Effects of auricular acupressure on 
depression and anxiety in older adult residents of long-term care institutions: a 
randomized clinical trial. Geriatr Nurs. (2021) 42:205–12. doi: 10.1016/j.
gerinurse.2020.08.003

 7. Selbaek G, Kirkevold Ø, Engedal K. The prevalence of psychiatric symptoms and 
behavioural disturbances and the use of psychotropic drugs in Norwegian nursing 
homes. Int J Geriatr Psychiatry. (2007) 22:843–9. doi: 10.1002/gps.1749

 8. Smalbrugge M, Pot AM, Jongenelis K, Beekman ATF, Eefsting JA. Prevalence and 
correlates of anxiety among nursing home patients. J Affect Disord. (2005) 88:145–53. 
doi: 10.1016/j.jad.2005.06.006

 9. Smalbrugge M, Pot AM, Jongenelis L, Gundy CM, Beekman ATF, Eefsting JA. The 
impact of depression and anxiety on well being, disability and use of health care services 
in nursing home patients. Int J Geriatr Psychiatry. (2006) 21:325–32. doi: 10.1002/gps.1466

 10. Brenes GA, Miller ME, Stanley MA, Williamson JD, Knudson M, McCall WV. 
Insomnia in older adults with generalized anxiety disorder. Am J Geriatr Psychiatry. 
(2009) 17:465–72. doi: 10.1097/JGP.0b013e3181987747

 11. Brenes GA, Guralnik JM, Williamson JD, Fried LP, Simpson C, Simonsick EM, 
et al. The influence of anxiety on the progression of disability. J Am Geriatr Soc. (2005) 
53:34–9. doi: 10.1111/j.1532-5415.2005.53007.x

 12. Yochim BP, Mueller AE, June A, Segal DL. Psychometric properties of the geriatric 
anxiety scale: comparison to the Beck anxiety inventory and geriatric anxiety inventory. 
Clin Gerontol. (2010) 34:21–33. doi: 10.1080/07317115.2011.524600

 13. Lenze EJ. Comorbidity of depression and anxiety in the elderly. Curr Psychiatry 
Rep. (2003) 5:62–7. doi: 10.1007/s11920-003-0011-7

 14. Chang W-H, Lee I-H, Chen W-T, Chen P-S, Yang Y-K, Chen K-C. Risks of 
mortality in the elderly with anxiety comorbid with physical illness. Taiwan J Psychiatry. 
(2016) 30:63–72+ IV.

 15. Koychev I, Ebmeier KP. Anxiety in older adults often goes undiagnosed. 
Practitioner. (2016) 260:2–3.

 16. Bor JS. Among the elderly, many mental illnesses go undiagnosed. Health Aff 
(Millwood). (2015) 34:727–31. doi: 10.1377/hlthaff.2015.0314

 17. Creighton AS, Davison TE, Kissane DW. The prevalence, reporting, and treatment 
of anxiety among older adults in nursing homes and other residential aged care facilities. 
J Affect Disord. (2018) 227:416–23. doi: 10.1016/j.jad.2017.11.029

 18. Costello AB, Osborne J. Best practices in exploratory factor analysis: four 
recommendations for getting the most from your analysis. Pract Assess Res Eval. (2005) 
10:7. doi: 10.7275/jyj1-4868

 19. Schneider A, Hommel G, Blettner M. Linear regression analysis: part 14 of a series 
on evaluation of scientific publications. Dtsch Arztebl Int. (2010) 107:776–82. doi: 
10.3238/arztebl.2010.0776

 20. Brislin RW. Back-translation for cross-cultural research. J Cross-Cult Psychol. 
(1970) 1:185–216. doi: 10.1177/135910457000100301

 21. Wood P. Confirmatory factor analysis for applied research. Am Stat. (2008) 
62:91–2. doi: 10.1198/tas.2008.s98

 22. Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: 
conventional criteria versus new alternatives. Struct Equ Model Multidiscip J. (1999) 
6:1–55. doi: 10.1080/10705519909540118

 23. Lynn MR. Determination and quantification of content validity. Nurs Res. (1986) 
35:382–5. doi: 10.1097/00006199-198611000-00017

 24. Kaiser HF. An index of factorial simplicity. Psychometrika. (1974) 39:31–6. doi: 
10.1007/BF02291575

 25. Kaiser HF, Cerny BA. Factor analysis of the image correlation matrix. Educ Psychol 
Meas. (1979) 39:711–4. doi: 10.1177/001316447903900402

 26. Bentler PM. Comparative fit indexes in structural models. Psychol Bull. (1990) 
107:238–46. doi: 10.1037/0033-2909.107.2.238

 27. Tucker LR, Lewis C. A reliability coefficient for maximum likelihood factor 
analysis. Psychometrika. (1973) 38:1–10. doi: 10.1007/BF02291170

 28. Marill KA. Advanced statistics: linear regression, part II: multiple linear regression. 
Acad Emerg Med. (2004) 11:94–102. doi: 10.1197/j.aem.2003.09.006

 29. Hambleton RK, Swaminathan H, Algina J, Coulson DB. Criterion-referenced 
testing and measurement: a review of technical issues and developments. Rev Educ Res. 
(1978) 48:1–47. doi: 10.3102/00346543048001001

 30. Reynolds CL. The measurement of health in nursing research. ANS Adv Nurs Sci. 
(1988) 10:23–31. doi: 10.1097/00012272-198807000-00005

 31. 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

 32. Eisinga R, Grotenhuis MT, Pelzer B. The reliability of a two-item scale: Pearson, 
Cronbach, or spearman-Brown? Int J Public Health. (2013) 58:637–42. doi: 10.1007/
s00038-012-0416-3

 33. Kiely KM, Brady B, Byles J. Gender, mental health and ageing. Maturitas. (2019) 
129:76–84. doi: 10.1016/j.maturitas.2019.09.004

 34. Howell AN, Weeks JW. Effects of gender role self-discrepancies and self-perceived 
attractiveness on social anxiety for women across social situations. Anxiety Stress Coping. 
(2017) 30:82–95. doi: 10.1080/10615806.2016.1171852

 35. Stoyanova M, Hope DA. Gender, gender roles, and anxiety: perceived 
confirmability of self report, behavioral avoidance, and physiological reactivity. J Anxiety 
Disord. (2012) 26:206–14. doi: 10.1016/j.janxdis.2011.11.006

 36. Heck NC, Mirabito LA, LeMaire K, Livingston NA, Flentje A. Omitted data in 
randomized controlled trials for anxiety and depression: a systematic review of the 
inclusion of sexual orientation and gender identity. J Consult Clin Psychol. (2017) 
85:72–6. doi: 10.1037/ccp0000123

 37. Liu Y, Xu Y, Yang X, Miao G, Wu Y, Yang S. The prevalence of anxiety and its key 
influencing factors among the elderly in China. Front Psych. (2023) 14:1038049. doi: 
10.3389/fpsyt.2023.1038049

 38. Järemo P, Arman M, Gerdle B, Larsson B, Gottberg K. Illness beliefs among 
patients with chronic widespread pain - associations with self-reported health status, 
anxiety and depressive symptoms and impact of pain. BMC Psychol. (2017) 5:24. doi: 
10.1186/s40359-017-0192-1

 39. Lee MGY, Luitingh TL, Naimo PS, Lambert E, Cheung MMH, Konstantinov IE, 
et al. Poorer self-reported physical health and higher anxiety trait in young adults with 
previous Coarctation repair. Heart Lung Circ. (2022) 31:867–72. doi: 10.1016/j.
hlc.2021.12.003

 40. Lench HC, Levine LJ, Roe E. Trait anxiety and achievement goals as predictors of 
self-reported health in dancers. J Dance Med Sci. (2010) 14:163–70. doi: 
10.1177/1089313X1001400405

 41. Shang Q. Social support, rural/urban residence, and depressive symptoms 
among Chinese adults. J Community Psychol. (2020) 48:849–61. doi: 10.1002/
jcop.22302

 42. Zhang Y, Chen Y, Ma L. Depression and cardiovascular disease in elderly: 
current understanding. J Clin Neurosci. (2018) 47:1–5. doi: 10.1016/j.
jocn.2017.09.022

 43. Goryczka A, Dębski P, Gogola AM, Gorczyca P, Piegza M. Depressive and anxiety 
symptoms and their relationships with Ego-resiliency and life satisfaction among well-
educated, young polish citizens during the COVID-19 pandemic. Int J Environ Res 
Public Health. (2022) 19:10364. doi: 10.3390/ijerph191610364

 44. Ooi PB, Khor KS, Tan CC, Ong DLT. Depression, anxiety, stress, and satisfaction 
with life: moderating role of interpersonal needs among university students. Front Public 
Health. (2022) 10:958884. doi: 10.3389/fpubh.2022.958884

 45. Hoseini-Esfidarjani S-S, Tanha K, Negarandeh R. Satisfaction with life, depression, 
anxiety, and stress among adolescent girls in Tehran: a cross sectional study. BMC 
Psychiatry. (2022) 22:109. doi: 10.1186/s12888-022-03757-x

https://doi.org/10.3389/fpubh.2023.1270284
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://www.gov.cn/xinwen/2022–10/26/content_5721786.htm
http://www.gov.cn/xinwen/2022–10/26/content_5721786.htm
https://doi.org/10.1080/07317115.2020.1725793
https://doi.org/10.1016/j.jad.2011.02.023
https://doi.org/10.1108/QAOA-09-2014-0020
https://doi.org/10.1108/QAOA-09-2014-0020
https://doi.org/10.1002/gps.4604
https://doi.org/10.1016/j.gerinurse.2020.08.003
https://doi.org/10.1016/j.gerinurse.2020.08.003
https://doi.org/10.1002/gps.1749
https://doi.org/10.1016/j.jad.2005.06.006
https://doi.org/10.1002/gps.1466
https://doi.org/10.1097/JGP.0b013e3181987747
https://doi.org/10.1111/j.1532-5415.2005.53007.x
https://doi.org/10.1080/07317115.2011.524600
https://doi.org/10.1007/s11920-003-0011-7
https://doi.org/10.1377/hlthaff.2015.0314
https://doi.org/10.1016/j.jad.2017.11.029
https://doi.org/10.7275/jyj1-4868
https://doi.org/10.3238/arztebl.2010.0776
https://doi.org/10.1177/135910457000100301
https://doi.org/10.1198/tas.2008.s98
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1097/00006199-198611000-00017
https://doi.org/10.1007/BF02291575
https://doi.org/10.1177/001316447903900402
https://doi.org/10.1037/0033-2909.107.2.238
https://doi.org/10.1007/BF02291170
https://doi.org/10.1197/j.aem.2003.09.006
https://doi.org/10.3102/00346543048001001
https://doi.org/10.1097/00012272-198807000-00005
https://doi.org/10.1111/jan.14377
https://doi.org/10.1111/jan.14377
https://doi.org/10.1007/s00038-012-0416-3
https://doi.org/10.1007/s00038-012-0416-3
https://doi.org/10.1016/j.maturitas.2019.09.004
https://doi.org/10.1080/10615806.2016.1171852
https://doi.org/10.1016/j.janxdis.2011.11.006
https://doi.org/10.1037/ccp0000123
https://doi.org/10.3389/fpsyt.2023.1038049
https://doi.org/10.1186/s40359-017-0192-1
https://doi.org/10.1016/j.hlc.2021.12.003
https://doi.org/10.1016/j.hlc.2021.12.003
https://doi.org/10.1177/1089313X1001400405
https://doi.org/10.1002/jcop.22302
https://doi.org/10.1002/jcop.22302
https://doi.org/10.1016/j.jocn.2017.09.022
https://doi.org/10.1016/j.jocn.2017.09.022
https://doi.org/10.3390/ijerph191610364
https://doi.org/10.3389/fpubh.2022.958884
https://doi.org/10.1186/s12888-022-03757-x


Feng et al. 10.3389/fpubh.2023.1270284

Frontiers in Public Health 09 frontiersin.org

 46. Carek PJ, Laibstain SE, Carek SM. Exercise for the treatment of depression and 
anxiety. Int J Psychiatry Med. (2011) 41:15–28. doi: 10.2190/PM.41.1.c

 47. Blough J, Loprinzi PD. Experimentally investigating the joint effects of physical 
activity and sedentary behavior on depression and anxiety: a randomized controlled 
trial. J Affect Disord. (2018) 239:258–68. doi: 10.1016/j.jad.2018.07.019

 48. Weinstein A, Maayan G, Weinstein Y. A study on the relationship between compulsive 
exercise, depression and anxiety. J Behav Addict. (2015) 4:315–8. doi: 10.1556/2006.4.2015.034

 49. Hawkley LC, Cacioppo JT. Loneliness matters: a theoretical and empirical review 
of consequences and mechanisms. Ann Behav Med. (2010) 40:218–27. doi: 10.1007/
s12160-010-9210-8

https://doi.org/10.3389/fpubh.2023.1270284
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.2190/PM.41.1.c
https://doi.org/10.1016/j.jad.2018.07.019
https://doi.org/10.1556/2006.4.2015.034
https://doi.org/10.1007/s12160-010-9210-8
https://doi.org/10.1007/s12160-010-9210-8

	Intercultural adaptation and influencing factors analysis of the Chinese version of the anxiety scale for the older adults in a long-term care population
	1. Introduction
	2. Methods
	2.1. Participants
	2.2. Translation process
	2.3. Instruments
	2.4. Ethics consideration
	2.5. Data analysis
	2.5.1. Reliability analysis
	2.5.2. Validity analysis
	2.5.2.1. Discriminant validity and factors correlation
	2.5.2.2. Content validity
	2.5.2.3. Structural validity
	2.5.2.4. Linear regression analysis

	3. Results
	3.1. Descriptive statistics
	3.2. Item analysis
	3.3. Reliability analysis
	3.4. Exploratory factor analysis and model comparison
	3.5. Content validity
	3.6. Multivariate regression linear analysis

	4. Discussion
	5. Limitations
	6. Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

