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Background: Resilience is one of the most important variables associated with
adaptive ability. The resilience scale for the oldest-old age (RSO) has been designed to
measure the resilience among the oldest-old people. Originally developed in Japan,
this scale has not been used in China. The objective of this study was to translate the
RSO into Chinese and investigate its validity and reliability among the community’s
oldest-old adults aged >80years.

Methods: A total of 473 oldest-old people who came from communities were
recruited by convenience sampling for the assessment of construct validity using
exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). In addition,
internal consistency reliability, test—retest reliability, face validity, and content validity
were used to evaluate the psychometric characteristics of RSO.

Results: The RSO demonstrated good face validity and content validity. The content
validity index of the Chinese version of the RSO was 0.890. Moreover, one factor was
extracted by exploratory factor analysis, which accounted for 61.26% of the variance.
The RSO had high internal consistency with a Cronbach’s alpha=0.927. The test—
retest reliability was 0.785. The item-total correlations ranged from 0.752 to 0.832.

Conclusion: The results of the study indicate that the Chinese version of the RSO
questionnaire has good reliability and validity and can be recommended for use by
health and social service agencies as a method for assessing the resilience of the
oldest-old in the community.

RSO, reliability and validity, Chinese version, oldest-old, resilience, RSO

Implications for practice

The validated Chinese version of the RSO is an available and reliable tool for evaluating the
resilience of the oldest-old people in China, suggesting significant clinical application value.

Introduction

Aging is a major social issue all over the world. For decades, the population of older people aged
60 and over has been growing in almost every country in the world (Ju et al., 2018). Similar to global
trends, China’s population has aged rapidly in recent decades (Zhang et al., 2017). In 2019, the
Chinese population constituted 18% of the world’s population, with 164.5 million Chinese citizens
aged 65 and above (65+), and 26 million aged 80 or above (80+). By 2050, there are expected to
be 1.4 billion Chinese, with 365 million people over the age of 65, accounting for 26.1% of the

01 frontiersin.org


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2023.1055301﻿&domain=pdf&date_stamp=2023-02-17
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2023.1055301
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1055301/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1055301/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1055301/full
mailto:cwx0609@sina.com
https://doi.org/10.3389/fpsyg.2023.1055301
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Wang et al.

country’s total population (Fang et al., 2020). According to the world
social standard of aging (in the total population, over 60years old
(>10%) and over 65years old (>7%), China is in the rapid developmental
stage of population aging (Luo et al., 2021). In addition to the rapid
expansion of the elderly, the proportion of oldest-old people has
increased significantly. According to authoritative forecasts by the
United Nations Department of Economic and Social Affairs, by 2050,
the number of people aged 80 and above in China will exceed 100
million, accounting for 30% of the elderly population, which presents
the country with many challenges in dealing with the problems caused
by aging (Xu et al., 2022). Because the population continues to live
longer, issues such as poor physical health and mental health will
be more prominent in the older population, who face more challenges
than any other group; here, adapting to the changes and losses associated
with aging is crucial for older people. However, it is commonly agreed
that resilience contributes to well-being and quality of life when
confronting adversities, and hence may be a key resource for aging well
(Siltanen et al., 2021). Studies have shown that resilience is a fundamental
factor for adapting to aging and for aging well (Hayman et al., 2017).
With more challenges to face than any other segment of the population,
itis crucial to explore the sources of resilience for aging and older adults
(Manning et al., 2019).

Resilience has been broadly defined as the human capacity to
adapt to tragedy, trauma, adversity, hardship, and major stressors
(Wermelinger Avila et al., 2017). Itzhaki et al. (2015) and Prosser et al.
(2017) acknowledged that resilience has not been consistently defined
in the literature and that, conceptually, it has ranged from an individual
quality and trait to a process. Over the past two decades, the concept of
resilience has significantly changed from a trait-oriented to an outcome-
or process-oriented approach (Chmitorz et al, 2018). When
conceptualized as a personality trait, resilience moderates the negative
effects of stress, promotes adaptation, and enables individuals to
positively face adversity. In recent years, resilience is increasingly
considered as an outcome (outcome-oriented approach), meaning that
mental (or physical) health is maintained or regained despite significant
stress or adversity (i.e., short-term/acute or long-term/chronic, social or
physical stressors; Kalisch et al., 2015). The current evidence supports
resilience as a multifactorial process that interacts and accumulates
throughout life, involving individual aspects, environmental context,
quantity and quality of life events, and the presence of protective factors.

A developmental approach to resilience suggests that when people
of different ages face the same situation, they may have different
experiences of stress (Hayman et al., 2017). This concept has primarily
been studied in young adults, but currently, a growing area of research
has focused on the role of older adults and resilience in successful aging
(MacLeod et al, 2016). It has been shown that the psychological
resilience of the oldest-old and adults differs in terms of risk factors,
protective factors, and resilience outcomes (Manning et al., 2016;
Browne-Yung et al, 2017; Hayman et al, 2017). Some of these
differences include the following: (1) The risk factors for adult
psychological resilience are not significantly influenced by age and come
mainly from posttraumatic growth, anxiety, and depression. The
age-related adversities faced by oldest-old people, such as an age-related
decline in organ function and chronic illnesses, the changing social roles
of older people after retirement, and a reduced sense of self-worth,
exacerbate anxiety and depression, posing a severe threat to their mental
well-being. (2) Protective factors, which are known as assets, resources,
or strengths, play a role in achieving resilience. The protective factors of
psychological resilience in adults are mainly derived from personal
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qualities, personal capabilities, and social support. In times of adversity,
older people can look back at their unique historical experiences to gain
insight and wisdom. (3) Resilience outcomes differ: health outcomes for
the oldest-old in terms of psychological resilience include both physical
and psychological outcomes.The main indicators of psychological
outcomes are well-being and self-perceptions of successful aging. Adults
focus on health promotion and the ability to recover from illness.

In older persons, resilience has been defined as the ability to achieve,
maintain, and recover physical or emotional health after diseases and
losses (Hardy et al., 2004; Fontes and Neri, 2015). With an increasingly
aging population facing age-related adversity at an unprecedented rate,
an individual’s ability to demonstrate resilience has been linked to
reduced risk of depression and mortality, which is becoming increasingly
important for older adults, caregivers, and clinicians (MacLeod et al.,
2016; Cosco et al,, 2017). The oldest-old possess a variety of sources of
resilience that help them adapt well to stress and loss. Research has
confirmed that resilience in older people may be related to general levels
of health and well-being, with those with greater health and well-being
being more able to cope with adversity (Tay and Lim, 2020). In addition,
positive personality factors have been shown to moderate the impact of
poor health on subjective well-being, so that some older people may
be naturally more resilient than others. Religious and spiritual beliefs
have also been shown to promote psychological resilience in older
people (Manning and Miles, 2018).In addition to internal factors such
as personalities and religious beliefs, external factors such as family
support, levels of social interaction, and early life conditions are also
vital to the resilience of older people (Li and Ow, 2022). With better
resilience, older adults can compensate for lost functional capacity and
physical health, with better health outcomes, such as successful aging,
less depression, and a longer life (MacLeod et al., 2016).

Psychological resilience assessment tools are a fundamental approach
to psychological resilience research. Therefore, it is essential to develop
reliable and valid tools to assess the resilience of the oldest-old people,
enhancing their resilience to adversity and improving the quality of life
of older adults. Some studies have shown that psychological resilience
scales such as the BRCS, CD-RISC, RSOA, and RS are applicable to older
people (Ho et al., 2012; Cosco et al., 2016; Li and Ow, 2022).

Among the scales, the CD-RISC was developed by Connor and
Davidson (2003) to measure psychological resilience as a personality
trait. It consists of 25 items, including five dimensions: personal
competence, tolerance of negative feelings, acceptance of change,
control, and spirituality. The Cronbach’s alpha coefficient was 0.89, and
the remeasurement reliability was 0.87. It is widely used by scholars in
different countries and has been adapted to produce a scale of confidence
and validity that is more appropriate for the region. For example,
Campbell-Sills and Stein (2007) compiled a short version of the 10-item
CD-RISC10-items based on the original scale. The CD-RISC-10 has
been shown to have good psychometric properties in older adults
(Cronbach’s a=0.89; Rezacipandari et al., 2022). The RS was developed
by Wagnild and Young (1993) based on a study of the psychological
status of bereaved older women as a way to measure individual traits
that enhance an individual’s ease of adaptation to stress; the scale,
consists of 25 items (referred to as RS-25) on five dimensions:
perseverance, self-confidence, meaningful life experiences, sense of ease,
and composure. The Cronbach’s alpha coeflicient for the RS-25 was
found to be 0.90, and the correlation between the items and the scale
ranged from 0.37 to 0.75. Yang and Wen (2015) demonstrated through
a cross-sectional study of 498 older adults that the Chinese version of
the RS is reliable for measuring psychological flexibility in older Chinese

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1055301
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Wang et al.

adults. The BRCS was developed based on a sample of people with
rheumatoid arthritis (Sinclair and Wallston, 2004). The scale consists of
four items designed to capture the tendency to cope with stress in a
highly adaptive manner and has been validated for measurement
invariance in Peruvian and Spanish elderly people (Tomas et al., 2021).
The RSOA, a psychological resilience scale specifically adapted to older
adults, was developed by Taiwanese-Chinese psychologist Yang-Tzu Li
(Li and Ow, 2022). The scale consists of four dimensions, which are
related to the life satisfaction of older people, factors with 15 items.

Although these scales have previously shown favorable psychological
properties in their use in populations of older individuals, they have
limitations. For example, resilience may be expressed differently in
people facing different types of life adversity (Li and Ow, 2022). In
addition, these scales were not originally developed for the oldest-old
and, therefore, may be limited in assessing the psychological resilience
of the oldest-old. In addition, the use of reliable and valid as well as
practical assessment tools can also help scientifically and objectively
assess the psychological resilience of the oldest-old people while
improving their ability to cope with stress, thereby contributing to a
better quality of life.

In the absence of a questionnaire-based instrument to measure the
psychological resilience of the oldest-old, Akatsuka and Tadaka (2021)
developed the Japanese version of the RSO, a one-dimensional validated
instrument consisting of nine items to assess the psychological resilience
of the oldest-old. In this study, older adults were interviewed; the
interview results were summarized, scale entries were extracted, and an
exploratory factor analysis was conducted to obtain one factor. The
questionnaire has been validated and is relevant to the oldest-old
population, demonstrating excellent psychometric properties. The total
scale has a Cronbach’s alpha of 0.800 in the Japanese context and is
considered an adequate, reliable, and valid scale to effectively assess the
adaptive capacity of the oldest-old for age-related changes and losses
(Akatsuka and Tadaka, 2021).In addition, this scale is short and easy to
complete and has not been translated for use in other languages.
Research on the psychological resilience of older people in China is
relatively recent, and research on the psychological resilience of older
people is still in the exploratory stage. A variety of scales and instruments
measuring resilience are currently available and have been tested in
different populations in China (Xie et al., 2016; Wu et al., 2017; Gao
et al,, 2019; Chen et al., 2020; Cheng et al., 2020; Shi et al., 2021; Tian
etal, 2021).

However, there is no validated psychological resilience scale for the
oldest-old. The present study aimed to translate the RSO into Chinese,
develop a culturally adapted version of the RSO for the Chinese context,
and investigate its validity and reliability among the oldest-old in the
Chinese community. It was assumed that the Chinese version of the RSO
would have the same factor structure as the original scale. This can
provide a valid measure for assessing psychological resilience in
nursing practice.

Methods
Study design

The present study used a cross-sectional design and collected data
from October 2021 to June 2022. Data were collected from a convenience

sample of the oldest elderly living in communities in Liaoning Province,
northeast China. The participants were mainly recruited from three
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elderly activity centers (Ba Yi Community, Wen Cui Community, and
Duo Fu Community) in Shenyang, Liaoning Province, to increase the
representativeness of the sample. According to international
questionnaire design and psychometric principles (Marsh et al., 1998),
the sample size should be 5-10 times the number of items and should
be expanded by at least 20% to ensure an adequate sample size. The
sample sizes for the exploratory factor analysis and confirmatory factor
analysis (CFA) norms were 100 and 200, respectively. Firstly, a sample
size of at least 108 was calculated because the number of entries in the
RSO was 9. The analysis ultimately included 473 participants. The study
was approved by the Institutional Review Board of the First Hospital of
China Medical University (approval number: 2021[435]).

Participants and data collection

The inclusion criteria were as follows: (1) people>80years old; (2)
those with the ability to communicate; (3) those in a stable condition;
and (4) those who had provided signed informed consent. People who
were not permanent residents of Shenyang or who suffered from a
severe or acute disease were excluded.

Prior to participating in the study, the participants were informed
of the purpose of the study and their right to withdraw. The survey was
conducted at a community health center where community staff invited
the oldest-old to participate in the survey by contacting the community
health centers through WeChat— a mobile application that allows
you to chat by sending text, pictures, voice, video, and so forth— Older
People’s Group and by telephone. During the survey, compliance was
improved by distributing small gifts or some simple physical
examinations such as vital signs, height, and weight. Considering the
potential literacy and visual limitations of the oldest-old, the survey was
conducted using face-to-face interviews and a structured questionnaire.
The questionnaire was administered by a surveyor who read the
questions aloud, item by item, following uniform guidelines, with
interpretation by a trained research nurse, when necessary, and
completed on behalf of the oldest-old according to their true wishes. In
total, 473 (227 male, 246 female) older adults aged 80-102years
(mean =84.30years, standard deviation =4.00) volunteered to participate
in a face-to-face interview conducted by trained researchers to assess the
psychological status of the oldest-old.

Instruments

Socio-demographic and disease-related
information sheet

A structured questionnaire was designed to collect demographic
data on older people, including age, gender, marital status, and religion.
There were also several disease-related characteristics, such as type and
type of chronic disease.

The Chinese version of the resilience scale for
oldest-old people

The resilience scale for the oldest-old age (RSO) was originally
developed in Japan to measure resilience in the oldest-old people. The
initial 20-item scale was validated and finally revised to a nine-item
unidimensional scale. The validated factor analysis model fitted the scale
well, with loadings of 0.476 to 0.760 for each item on its dimension, all
>0.40, and with no double loading. The self-administered instrument
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used a 4-point Likert scale ranging from 0 (disagree) to 3 (agree). The
total score ranges from 0 to 27, with higher scores indicating
better resilience.

Translation and cross-cultural aspects of the
resilience scale for oldest-old people

With the permission of Eiki Akatsuka, the author of the original
RSO scale, the scale was translated and culturally adapted in accordance
with the guidelines recommended by the American Academy of
Orthopedic Surgeons Evidence Based Medicine Committee (AAOS).

Phase I consisted of four steps. (1) In forward translation, two
translators (one professor with a PhD in nursing overseas and one
associate professor in Japanese at a university) who were native Chinese
speakers and proficient in Japanese translated the scales independently
and obtained two translated versions. (2) In the step of synthesis, a third
bilingual and bicultural translator compared the two translations with
the original scale and organized a discussion between the translator and
research team to reach an agreement on the initial translation. The
translators and research team discussed and agreed on the translation
version, and the initial translation version was formed. (3) Next, the
initial translation was back-translated by two native Japanese translators
who did not know the original scale, and two back-translated versions
were obtained. (4) Finally, in the step of cultural adaptation, five experts
(including an associate professor in Japanese, a professor in
epidemiology and public health statistics, an associate professor in
psychometrics, a chief physician in clinical geriatrics, and an associate
professor in psychological nursing; one master’s degree and four
doctorates) were invited to compare the guidelines, entries, and
responses of the composite version and original scale, and to make an
equivalence between the original scale and Chinese version of the first
draft scale. The rhetoric was modified to take into account the experts’
opinions and Chinese national conditions: Item 2 was changed from “I
can accept the aging of my body and be open to it” to “I'm comfortable
with my body aging;” Item 4 was changed from “For me, being around
friends gives me energy” to “The harmony with the friends around me
brings me vitality;” Item 8 was changed from “I want to see the world
change in the future” to “I hope to witness the changes in society in the
future” These changes were made to be more in line with the expression
habits of the Chinese elderly, to be easy to understand, and to have a
better organized version 3.

Phase II consisted of two steps (1) First, in the pilot study. Firstly,
after numbering each of the seven administrative districts in Shenyang,
one administrative district (Huang Gu District) was randomly selected
by lottery. Then two community health centers— Bayi Community and
Nanhu Community— were randomly selected from the communities
within the jurisdiction of Huang Gu District. In June 2022, a small-
scale presurvey was conducted with 30 elderly community people who
met the inclusion criteria, and a brief one-on-one interview was
conducted with 10 patients to assess whether the language expression
of the scale was clear and easy to understand, and to find whether the
elderly people had questions and suggestions about the content of the
scale. Based on the feedback, the language expression of the entries was
adjusted and further revised to be more easily understood by our
elderly people. Regarding the language, the Chinese version of the RSO
was clear and consistent with the semantic meaning of the original
scale. The formulation of the two entries was amended as follows: Item
6 “Even if things do not go as well now as they did when I was younger,
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I do not feel bothered was amended” to “Even if things do not go as well
now as they did when I was younger, I do not feel sullen;” Item 9
“Getting older is not as scary as I thought” was amended to “Getting
older is better than I thought” (2) In the next step, Professor Eiki
Akatsuka, the original author of the RSO scale, was invited to proofread
the consistency of the Japanese back-translation scale with the original
scale, because some words and phrases could not be translated literally
because of the semantic differences between the two languages. Item 2
was changed from “I'm comfortable with my body aging” to “I can
handle the aging of my body very well:” Item 3 was changed from “I
know the place where I live very well” to “I feel a sense of belonging
where I live;” Item 4 was adjusted from “The harmony with the friends
around me brings me vitality” to “Getting along with the people in my
area gives me energy. The Chinese version of the RSO was created after
the above steps had been completed, resulting in a nine-item
questionnaire that was consistent with the number of entries in the
original scale.

Statistical analysis

All analyses were performed using SPSS 26.0 and AMOS 24.0 for
Windows versions. Statistical significance was set at p <0.05 (two sided).
A descriptive statistical method has been used to describe the personal
characteristics of participants. Qualitative variables are expressed as
counts (N) and percentages (%). Quantitative variables are expressed as
the mean and standard deviation (SD). Reliability refers to the degree of
consistency and stability of the measurement results of a research
instrument. Commonly used indicators include internal consistency and
retest reliability (Feenstra et al., 2020); validity was evaluated by Content
Validity Index (CVI) and structural validity.

The aim of item analysis for item discrimination tests is to
determine the validity and appropriateness of the questionnaire items.
A couple of discrimination tests were used: (1) First, we used the
critical ratio method, in which 473 participants were divided into two
groups by dividing the Chinese version of the RSO into 27% before and
27% after the cut-off point, and an independent sample t-test was
performed to compare the differences between the high and low
groups. The scale entries with statistically insignificant differences were
removed after item analysis (p >0.05). (2) We also performed a
homogeneity test. Here, the correlation and consistency between the
measured attributes of each item of the scale and the total scale were
assessed using the correlation coefficient method. The correlation
coeflicient between each item and the total score of the scale was
calculated, and those items with very low correlation coeflicients
(r<0.3) were deleted. A correlation coeflicient of 0.4 to 1.0 indicates the
good correlation and overall differentiation of entries, while a
correlation coeflicient of <0.4 indicates a poor representation of entries
and should be removed.

The review panel consisted of seven experts from hospitals, schools,
and the community, all with senior titles or master’s degrees or above
and who had extensive experience in geriatric care and geriatric
psychology research. The panel members had 1-22 (18.30 +£2.30) years
of experience, were familiar with knowledge of geriatric care and, the
development of measurement tools and psychometric characteristics,
and understood the content of the scales. Because the oldest elderly
participants in the pretest reported that the items were clear and
understandable and had no difficulty in completing them, the experts
considered the scale to be comprehensive. They used a Likert scale of 4
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to assess the representativeness, logic, and relevance of the items to the
scale topics, with 1=not relevant, 2 = somewhat relevant, 3 =relevant,
and 4 =very relevant (Polit and Beck, 2006). The CVI was calculated to
estimate content validity at the item level (I-CVI) and the scale level
(S-CVI). The I-CVI is the result of dividing the number of experts
giving a rating of 3 or 4 by the total number of experts, the scale’s
content Validity Index (S-CVI) is calculated as the average of the Item
Content Validity Index (I-CVI) for all items in the RSO (Luo et al.,
2021). The content validity index was rated as acceptable when the
I-CVI and S-CVI/Ave were at least 0.78 and 0.90, respectively
(Almanasreh et al., 2019).

Construct validity reflects the correspondence between the scale’s
measurement entries and measurement dimensions (Clark and Watson,
2019). Construct validity was assessed using exploratory and
confirmatory factor analysis. From the 473 valid questionnaires, the
total sample was randomly divided into two groups using the simple
random method. Exploratory factor analysis was performed in 236 cases
(group A). Confirmatory factor analysis was performed in 237 cases
(group B). The exploratory factor analysis (EFA) was conducted using
principal component analysis (PCA) and a maximum variance scheme
to determine the number of common factors with eigenvalues (>1) and
factor loadings >0.4 as the attribution criterion, and to consider deleting
entries with multiple loadings with factor loadings <0.4. CFA was
conducted to test the validity of this construct by building a model based
on the original data and verifying the fit of the structural model to the
actual data based on the standard path coefficient plots and various fit
indices of the model. The ideal fitting index of the confirmatory factor
model was as follows: the ratio of Chi-Square to its degrees of freedom
( Cz /df) < 3; Comparative Fit Index (CFI), Incremental Fit Index (IFI),
Goodness of Fit Index (GFI), and Tucker-Lewis Index (TLI) were all
>0.9. The root mean square error of approximation (RMSEA) and root
mean square residual (RMR) were both <0.008; the standardized root
mean residual (SRMR) was<0.10.

Thirty elderly people willing to be measured again in 2 weeks were
selected, and their telephone numbers were kept. After 2 weeks, the
reliability of the retest was assessed. Test-retest reliability can reflect the
stability of the measurement results. Stability was assessed through an
intraclass correlation coefficient (ICC) analysis using a two-way random
effect model. The ICC coefficient at the 95% confidence level was
calculated using a two-way mixed model to measure the retest reliability.
It is generally accepted that when the ICC is >0.70, the consistency
between the two measurements is good, and the reliability of the scale
is high, with an ICC between 0.3 and 0.7 indicating moderate and an
ICC<0.3 indicating weak reliability (Aaronson et al., 2002; Terwee et al.,
2007; Hervé et al., 2019).

The internal consistency of the items that comprising the RSO was
assessed using Cronbach’s alpha coefficient, which is evaluated as
adequate if it is at least 0.70 (Cosco et al., 2016; Alvariza et al., 2018).
Pearson’s correlation was used to assess the item-total correlations.

When a questionnaire or scale is used to test a potential trait or
ability of a test subject, the stability of the items is examined and assessed
based on the results of the test, which is known as Differential Item
Functioning (DIF; Garcia et al, 2021). The presence of DIF in
questionnaire items may lead to measurement bias, resulting in the same
test being biased toward different groups (Jones, 2019). Therefore, it is
important to test the scale items for DIF. An iterative hybrid of ordinal
logistic regression and item response theory (IRT) was used to detect
gender-related DIE with a change in the McFadden pseudo R* above of
0.02 as the DIF criterion (Choi et al., 2011). We used the lordif package
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version 0.3-3 (Choi et al,, 2011) in R (R Core Team, 2016) to carry out
the DIF analysis.

Results
Participant characteristics

The participants’ characteristics are presented in Table 1. A total
of 473 participants aged 80 years and over were recruited of which 227
were men (48.0%), and 246 were women (52.0%). The median age of
the 473 participants was 69.0 years (range of 80 to 102 years), and the
mean *standard deviation was 84.3 +4.0years. Nearly half of the

TABLE 1 Social and demographic information of the participants.

(n =473)
Number or (%) or
Mean+SD (Range)
Age, years 84.3+4.0 (80-102)
80-84 234 49.4
85-89 204 43.1
90-95 25 53
95-99 5 1.1
>100 5 1.1
Sex Female 246 52.0
Male 227 48.0
Educational level
Primary school or below 145 30.7
Secondary school 134 283
High school 120 25.4
College degree and above 74 15.6
Marital status
Unmarried 20 42
Married 241 51.0
Divorced 49 10.4
Widowed 163 34.4
Religion None 230 48.6
Buddhist 110 232
Taoist 5 1.1
Christian 90 19.0
Muslim 14 3.0
Catholic 24 5.1
Chronic diseases 1.9+0.9 (0-3.0)
Hypertension 206 43.6
Diabetes 97 20.5
Stroke 110 232
Cardiovascular disease 27 5.7
Cataract 27 5.7
Osteoporosis 6 1.3

SD, standard deviation.
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participants were married (51.0%). The details are provided in
Table 1.

Iltem analysis

The differences between the mean scores of the 27% high and low
groups were compared using independent sample ¢-tests. The results
showed a significant difference between the scores of all entries in the
high and low groups (t =12.85-25.25, df =275, p <0.01), indicating that
the Chinese version of the RSO entries was of good quality and had
good discriminatory power. Correlation coefficient analysis showed
positive correlations between the items and total scores, with Pearson
correlation coefficients ranging from 0.752 to 0.832 (r>0.4), all of which
were statistically significant (p <0.001), indicating good discrimination
and representativeness of the items (Aaronson et al., 2002); therefore, all
items were retained (see Table 2).

Reliability test

Cronbach’s o and the item-total correlations were calculated to
examine the internal consistency of RSO. The Cronbach’s a coeflicients
of the total scale were 0.927, indicating adequate internal consistency
(Terwee et al., 2007; see Table 2). The result estimated from the ICC was
0.76 (p <0.05), indicating acceptable stability of the instrument
(Aaronson et al., 2002).

Validity testing

Face validity and content validity

To assess the face validity, the RSO questionnaire was administered
to nine senior citizens to examine how they perceived and interpreted
the items. The participants reported that the RSO was clearly worded
and that they had little difficulty understanding it. The content validity
of the scale was evaluated using the item and scale-level CVIS. The
results show that the content validity index of all items of the scale was

TABLE 2 Item analysis (n =473).

Extreme group

10.3389/fpsyg.2023.1055301

above 0.86 and that the content validity index of the total scale was 0.90,
indicating that the content validity of the scale was good.

Construct validity

An exploratory factor analysis using SPSS 25.0 was performed on
the first sample using principal component analysis. The Bartletts
spherical test for the Chinese RSO scale reached a significant level
(x2=1303.225, p <0.01) and the KMO value was 0.911, indicating that
the scale was suitable for exploratory factor analysis.

In the principal component analysis of EFA, we applied Velicer’s
minimum average partial (MAP) test and parallel tests to confirm
the number of factors (Ve et al., 2018a). In the parallel tests, the raw
eigenvalues, sampled eigenvalues, and percentage eigenvalues
continued to decrease as the RSO fixation factor increased. When
the fixation factor is 1, the raw eigenvalues are much higher than
the sampled eigenvalues and percentage eigenvalues. When the
fixed factor is 2, the raw eigenvalues are smaller than the sampled
eigenvalues and percentage eigenvalues. Therefore, 2 is out of the
range of the most appropriate factors, so 1 is the recommended
maximum number of factors. At this point, the maximum amount
of variation in RSO can be accounted (see Table 3). The MAP tests
also showed the smallest average 4th-power partial correlation of
0.0014 when the root was 1 (see Table 4). The cumulative variance
contribution of this factor was 61.261%, indicating that the
extracted common factor had strong explanatory power for the
dimension to which it belonged, its structural validity was good,
and the information content of the study items could be effectively
extracted. The loadings of each item in the factor were>0.4 (all
p <0.001), indicating that there were no items that needed to
be removed and that validation factor analysis could be conducted
(see Table 5).

The internal structure of the scale was explored using AMOS 24.0
to obtain a one-factor structural model. The results of the validation
factor analysis were (x2/df)=2.206 and root mean squared error of
approximation (RMSEA) =0.071, which met the test criteria, indicating
that the model was reliable and applicable. The other model fit indices,
the normative fit index (NFI), value-added fit index (IFI), Tucker-Lewis
fit index (TLI), and the comparative fit index (CFI), were all in the range

Item-total correlations

Homogeneity test

comparison
RSO items . . o
@ il e (R Item-total Adjusted item- Cronbach’s a if item
correlation total correlation deleted
Q1 221 0.799 23.996 0.801%% 0.747 0918
Q2 2.02 0.899 28.586 0.799%* 0.736 0918
Q3 2.37 0.831 23.062 0.813%* 0.759 0917
Q4 2.19 0.899 30.102 0.805%% 0.744 0918
Qs 231 0.847 24.741 0.8327% 0.782 0915
Q6 1.94 0.858 32.134 0.780%%* 0.716 0.920
Q7 2.16 0.854 19.797 0.752%% 0.681 0.922
Q8 2.26 0.861 24.266 0.815%%* 0.759 0917
Q9 1.89 0.918 25.970 0.760%%* 0.685 0.922
Standard >3.000 0.400 0.400 0.927*
##p <0.01.

“The Cronbach’s a of the RSO was 0.927.
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of 0.9-1.0 (see Table 6). All the fit indicators met the statistical criteria, Gender-related differential item functioni ng
indicating that the one-factor structural model fit well and had good ~ analysis
structural validity (see Figure 1).

The results in Table 7 indicate that no items were identified as

TABLE 3 List of RSO parallel test eigenvalues and eigenfactors. differential item functioning on this unidimensional scale. That is, the
: level of traits measured on this scale was the same for both male and
Root Row data Means Percentiles .
female subjects.
1.00 551347 1.30811 1.40102
2.00 0.73473 1.20292 1.26987
3.00 0.66688 1.12452 1.18256 Discussion
4.00 0.53472 1.05553 1.10296 N N )
Resilience scale for the oldest-old age measures the resilience in the
>00 040902 099127 103399 oldest-old adults. It is a brief self-reported tool that is not time
6.00 0.37501 0.93021 0.97485 consuming, and the instructions for use are brief. In addition, it is easy
7.00 0.30856 0.86685 0.91603 to calculate the score. Use of the RSO for oldest-old individuals can help
8.00 0.24493 0.80004 0.85496 support professionals to assess the resilience among this group and
inform an individualized support approach. In addition, by explaining
9.00 0.21269 0.72056 0.78370 ) R
professional evaluations in individuals, the oldest-old can be made
aware of their strengths or weaknesses related to adaptation to aging.
TABLE 4 Velicer minimum average partial (MAP) test. Following rigorous and systematic guidelines, the present study aimed
to translate the Japanese version of the RSO into Chinese and complete
Root Average part rsq Average part rsq language validation and psychometric examination in the oldest elderly
0.00 0.32191 0.11095 population in China.
1.00 0.03675 0.00251 Our results show that the RSO had good validity and reliability
500 0.05256 0.00531 among the Chinese oldest-old people, supporting its clinical application
in measuring resilience. These results coincide with the original version
3.00 0.07795 0.01693 . - . .
(Akatsuka and Tadaka, 2021). The scale identifies entries through item
4.00 0.11265 0.0589 analysis and is the basis for accurate reliability analysis. The results of
5.00 0.18383 0.08575 the item analysis show that the scale had sound measurement properties,
6.00 0.25689 0.14159 which indicates it had acceptable entry homogeneity and acceptable
discrimination and could effectively reflect the degree of psychological
7.00 0.45407 033722 o s 1
resilience of older people. In addition, the test-retest reliability over a
8.00 100000 100000 2-week period showed acceptable stability over time (ICC=0.93).

TABLE 5 Results of the exploratory factor analysis of RSO.

[\ [o} (N =236)
Item Loading

1 I'm enthusiastically living my life every day. FAF KB T2, BULAERE 0.819
2 I'm dealing with my physical decline well. $& 7] DR & 1l S % £ (A [ 2 0.772
3 I feel attached to the area I live in. FXf [ O f ({30 7575 V3 Ja % 0.824
4 Spending time with local residents from my area cheers me up -5 3T J& {3 Hhy [X 5 [ f s AR b 45 5 kit g 0.776
5 I clearly express my thoughts and feeling to others. F& 1] LA i3 ik [ CL A & S2 AT I 0.821
6 I do not get bothered by something that does not go as well as before B FL£E AN 2 G 4R 2 I I RE SR, FtB AR £S5 0.771
7 I have things that I do to maintain my health condition as much as possible 4 | {RRFILTEME FERY B CoRAS, FRAH T AR %55 0.731
8 1 would like to see more of how the world will turn out to be in the future. F&75 22 WAIF AR R 4123 F1 7284k 0.818
9 Getting old is not as bad as T used to think. 4 1#4 LGP A G b 25 i 0.704
Eigenvalue 5.513

Principal factor analysis with non-rotation.

TABLE 6 Fit indices of the models.

Fitting INDEX x?/df RMSEA GFI AGFI NFI TLI CFI IFI
‘ Fitting standard <3.00 <0.08 >0.90
modified result 2.206 0.071 0.945 0.909 0.958 0.968 0.976 0.977

x°/df, chi-square/degree of freedom; RMSEA, root mean square error of approximation; GFI, goodness of fit index; AGFI, adjusted goodness of fit index; NFI, normed fit index; TLI, Tucker-Lewis fit
index; CF, comparative fit Index; IFI, incremental fit index.
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FIGURE L

Results of the confirmatory factor analysis for RSO including a single factor.

TABLE 7 Results of functional differences in items on gender.

(Gender)
McFadden’s R?
1 0.0017
2 0.0003
3 0.0067
4 0.0003
5 0.0006
6 0.0045
7 0.0009
8 0.0003
9 0.0004

The present study examined the validity of the scale in two areas:
content validity and construct validity. Content validity reflects the extent
to which the actual content of the scale is relevant to the content to
be measured. In addition, seven clinical, nursing, and psychological experts
in the geriatric field were invited to assess the content validity of the
Chinese version of the RSO scale by means of expert consultation. The
results of the present study showed that the I-CVI was 0.86 and the S-CVI
was 0.90. The Chinese version of the RSO scale had good content validity,
suggesting that the translated items well reflected the concepts measured
and were readable. A combination of exploratory and confirmatory factor
analyses was used to analyze the construct validity of the Chinese version
of the RSO. Both the EFA and CFA met the measurement properties,
together confirming that the scale had a one-factor structure, indicating
that the scale had sound construct validity.

Internal consistency reflects the interrelatedness of items on a
scale and is a measure of whether all items assess the same construct
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(Zhou et al., 2021). It is generally accepted that the higher the
reliability, the higher the consistency and stability of the scale. If
the Cronbach’s alpha coefficient is >0.800, the reliability of the scale
is high. The results of the study have shown that the Cronbach’s
alpha coefficient of the Chinese version of the RSO was 0.927
(>0.8), indicating that the scale had good internal consistency;
hence, the items can well reflect the psychological resilience of
older adults in a relatively consistent manner.

The quality of a scale depends on its reliability and validity. The
translation of an existing instrument into another language and/or its
application to another cultural group requires considering the impact of
cultural adaptation on its reliability and validity because the vocabulary,
language logic, selection settings, and so forth of a scale vary from one
culture to another (Hodiamont et al., 2021). Through a rigorous process
of translation, back-translation, expert consultation, and pretesting of
the scales, the Chinese version of the scale was fully guaranteed to
be equivalent to the original scale. In the present study, the back-
translated version was sent to the original authors for proofreading, and
the authors of the source scales were contacted several times to confirm
the translation. This was mainly done because the original authors had
more authoritative rights to modify the scale, which could ensure the
maximum semantic equivalence and scientific rigor of the Chinese
version of the scale, enhance the robustness of the translation and
linguistic validation, and promote the application and cooperation of
the scale. However, the shortcoming is that the source scale authors may
not be able to communicate more fully with the researchers when giving
feedback on controversial translation issues because of language
limitations. As for the translation of the RSO, most of the entries
appeared to have culturally equivalent terms in Chinese, and we could
translate them without further modification. The only exception was N
4: “Getting along with friends around me brings me vitality” We used
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the Chinese term “sense of belonging” rather than “getting along” to
capture the cultural connotation.

The length and language of the scale were crucial for the elderly to
complete the questionnaire, especially for those with limited comprehension
and energy. The Chinese version of the RSO had nine items, which were
relatively short, simple, and easy to understand. Its content was closely
related to the psychological condition of the elderly, making it easier for the
elderly to understand. Therefore, the present study has concluded that this
scale not only has obvious advantages in terms of statistical indicators, but
it can also be more applicable to the social characteristics of the elderly, such
as interaction characteristics, language habits, and literacy, while also being
more suitable as a tool for measuring the psychological resilience of the
elderly in China. During the questionnaire distribution for the original
scale, the participants received a questionnaire via mail. Considering the
reason that the older people were not comfortable filling out the
questionnaire on their own because of their visual condition or literacy
level, we used face-to-face interviews for questionnaire collection on an
item-by-item basis. However, at the same time, care was taken to avoid
implicit instruction by the investigator during the item-by-item process.

The RSO may be a useful tool in future epidemiological studies,
healthcare, and clinical practice. The tool can allow healthcare professionals
to measure the psychological resilience of the oldest-old in the community.
The application of this tool may provide an objective and quantitative way
for Chinese healthcare professionals to assess the psychological resilience of
the oldest-old, facilitating the early identification of the psychosocial status
of the oldest-old by healthcare professionals and providing a reliable basis
for the later clinical development of interventions for psychological
resilience, which has some practical value.

Researchers have confirmed that psychological resilience is a dynamic
process (Windle et al., 2008). Therefore, in the future, researchers should
understand the level of psychological resilience of older people at different
stages (young, old, and oldest-old), which can help enrich the connotation
of psychological resilience, strengthen the research on the mechanism of
psychological resilience in older people and explore the novel theoretical
model of psychological resilience in older people, which will provide a
theoretical framework for intervention studies.

The American Psychological Association (APA) has emphasized
that training methods for psychological resilience are flexible and varied
(Hu et al., 2020). The key to improving resilience is to select the most
appropriate method and practice it according to the physical and mental
characteristics of the target population. However, there is a paucity of
research on psychological resilience interventions for the oldest-old, and
there is a wide variation in intervention approaches and a lack of
targeting. Therefore, future research should use psychological resilience
as an entry point to build an intervention model and conduct in-depth
intervention studies on the psychological resilience of the oldest-old to
provide creative ideas for promoting healthy aging.

Some limitations need to be addressed. The present study only used a
convenience sampling method to select community elders in Shenyang as
the study population, so it has certain geographical limitations, the
representativeness needs to be improved, and the generalizability of the
study results needs to be further verified. It is recommended that future
studies further validate and improve the Chinese RSO scale. Considering
that China is a multiethnic country with a large population, it is
recommended that a multilevel and multicenter study be conducted using
a random sampling method, that the sample size is further expanded to
improve the reliability and applicability of the scale assessment and that it
be revised continuously to make it mature. The current study is based on
the Classical Theory Test (CTT), and future studies should use a
combination of the Classical Theory Test (CTT) and Item Response
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Theory (IRT) to provide additional information, such as item difficulty
and discrimination, which will help address the factor-related issues in
this study (Ye et al., 2018b, 2019; Liang et al.,, 2021). A limitation of the
current study is that no precise distinction was made as to whether the
RSO was a state or trait scale (Ve et al., 2020). Therefore, future research
should be conducted to sort out the state and trait components of
psychological resilience in the oldest-old. To help determine the dynamic
goals of a resilience-based intervention trial involving the oldest-old.
Finally, further estimates of minimal clinically important differences are
needed to facilitate its clinical use (Li and Ow, 2022).

Based on the overall results, the Chinese version of the RSO is a
valid and reliable tool that can be used in communities in China to
assess resilience in the oldest-old.

Conclusion

The Chinese version of the RSO showed high reliability with the
same one-factor structure used in previous research. The Chinese
version of the RSO is a useful measure that could promote the
assessment and research on the mental resilience of the elderly in the
Chinese population.
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