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A B S T R A C T   

Resilience plays an important role in the work of disaster rescue workers. When recruiting or training disaster 
workers or first responders, it is of paramount importance to have a reliable and valid instrument for measuring 
disaster resilience. The purpose of this scoping review is to identify the nature of existing instruments used to 
assess the resilience of adults and to draft a prototype of a tool specifically for measuring disaster resilience of 
disaster rescue workers. In this paper, a total of 26 studies were included and 20 existing resilience tools for 
adults were identified. A prototype tool, consisting of eight domains and 66 items, for assessing resilience was 
developed. The major domains of disaster resilience include optimism, altruism, preparation for disaster, social 
support, perceived control, self-efficacy, coping strategies, and positive meaning-making. The prototype resil-
ience tool developed from this review will be validated and tested for reliability using the Delphi technique and a 
cross-sectional study to be conducted among disaster workers before it is used in recruitment or training pro-
grams. The findings of this scoping review and the development of a prototype tool for measuring disaster 
resilience will provide valuable information for researchers and scholars who plan to assess disaster resilience.   

1. Introduction 

Knowledge and understanding of the concept of resilience has 
increased over the past decades [1]. The study of resilience began with 
research focused on children in poverty [2,3], then expanded to adults 
with chronic diseases, including patients and their informal caregivers 
[4–6], general college students and students in nursing [7–9], school 
teachers [10,11], disaster survivors [12] and rescue workers, including 
those who deployed to a disaster and the emergency management offi-
cials [13–16]. 

Resilience is defined as “the process of adapting well in the face of 
adversity, trauma, tragedy, threats or significant sources of stress, such 
as family and relationship conflicts, serious health problems, or work-
place and financial stressors” (American Psychological Association 
[78]). The definition implicitly indicates that people may “bounce back” 
regardless of various adversities and challenges. Resilience is also 
regarded as a personality attribute that moderates the negative effects of 

adverse events and promotes adaptation or adjustment [17]. Resilience 
can also be seen as an outcome that is characterized by the absence of 
functional psychopathology or impairment after an adverse event [18]. 
In recent years, the concept of resilience is considered a critical element 
in disaster risk reduction, focused on the ability of individuals to survive 
the unexpected, with the ability to resist, recover from and reorganize in 
response to a disaster [19]. 

Researchers and scholars have identified resilience as an important 
factor for health and well-being [20–23]. A review of the literature in-
dicates that those who have the characteristics of resilience will be less 
likely to suffer from negative psychological consequences such as anx-
iety and depression, and posttraumatic stress disorder (PTSD) following 
adverse events [24]. Resilience is also considered to be a protective 
factor in preventing occupational burnout [25,26]. It has been found 
that rescue workers with a high level of resilience became more engaged 
in their work and even experienced posttraumatic growth [27–29]. As 
such, resilience plays an important role in an individual’s work and life 
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when difficulties and challenges are encountered. 
The research suggests that the trait of resilience can be modified, 

learned, or inculcated through training in intervention programs 
[30–32]. Thus, it is essential and feasible to design and develop in-
terventions to foster the resilience of those who are at a high risk of 
suffering negative psychological problems. 

2. The need for a specific tool for measuring the disaster 
resilience of healthcare rescue workers 

In the context of disaster, the Sendai Framework for Disaster Risk 
Reduction 2015–2030 (SFDRR) highlighted the importance of resilience 
in maintaining public health during the periods of preparedness, pre-
vention, response, and recovery [33]. Resilience is regarded as the 
ability to “bounce back” from disaster, sustaining high levels of positive 
health indicators (e.g., high well-being and life satisfaction) and low 
levels of negative psychological symptoms over time [34]. 

Given the unpredictable and devastating nature of disasters, not only 
are victims affected in disasters, but rescue workers are also at risk of 
developing negative psychological health outcomes arising from their 
deployment [35]. Resilient rescuers are those who have received 
adequate professional training and preparations, prepared physically 
and psychological for deployment, and receive support from their family 
and work organization [15,19]. Disaster rescue workers who were 
regarded as resilient were less likely to suffer from psychological prob-
lems and able to work more effectively [36–38]. It is advisable for 
disaster rescue workers to be recruited from among those with a high 
level of resilience. Resilience enhancement intervention should be pro-
vided for rescue workers who will be deployed to disaster sites. There is 
also a need to have a validated and reliable tool for measuring disaster 
resilience when recruiting disaster rescue workers and to evaluate the 
effectiveness of intervention programs aimed at enhancing the resilience 
of individuals as an outcome. 

A multiplicity of instruments for measuring resilience have been 
developed and adopted in studies, and used in a wide range of pop-
ulations [39]. Researchers and scholars normally make use of in-
struments of resilience that were developed in contexts and populations 
other than the population intended to measure. There is no “gold stan-
dard” resilience scale that covers the comprehensive constructs of 
resilience in different populations can be found [79]. 

A number of studies have adopted the Connor-Davidson Resilience 
Scale (CD-RISC) [40,41] and the Resilience Scale [42] to measure 
resilience among disaster rescue workers. However, these two in-
struments were developed based on general populations or patients with 
psychological disorders. Borrowing instruments from other populations 
or contexts and apply it to a specific population or context of interest 
may not be appropriate, as the characteristics of the resilience would 
vary in different populations and contexts [19,43]. Thus, there is a need 
to develop a valid and reliable instrument to specifically assess the 
resilience of disaster rescue workers in the context of disaster 
deployment. 

The purpose of this study was to: (1) identify the key components of 
the existing scales for measuring resilience in adults in different con-
texts; (2) explore the approaches that were adopted in developing these 
instruments; (3) assess the psychometric properties (validity and reli-
ability) of these resilience scales; and (4) to identify and summarize the 
key components of disaster resilience for a prototype tool for measuring 
the disaster resilience of healthcare rescue workers. 

2.1. Study methods 

This is a scoping review of the literature to give an overview of the 
existing measuring scales on resilience in adults. The components 
identified were synthesized with the findings of a qualitative study of 
healthcare disaster rescue workers on their view of disaster resilience 
[15]. 

2.2. The scoping review: strategies to identify the relevant studies 

Guided by a methodological framework by Arksey and O’Malley 
[44] and Peters et al. [45], the scoping review approach was adopted to 
identify the existing literature on resilience scales for adults. A scoping 
review differs from the common understanding of a literature review in 
that it is conducted with the aim of broadly mapping the literature on a 
particular topic, and drawing the key concepts and sources of evidence 
to provide a comprehensive coverage of the available literature. 

Four electronic databases, including CINAHL, EMBASE, PubMed, 
and PsycINFO were searched using Mesh terms and keywords that might 
appear in the title and abstract, including (resilien* OR psychological 
resilienc* OR disaster resilienc*) AND (instrument* OR scale* OR 
questionnaire* OR tool* OR inventor*). Searches were conducted from 
the inception of the databases to November 2018. For a comprehensive 
review, primary studies and related reviews were manual searched 
through a search of authors and from the reference lists of identified 
papers. 

2.2.1. Selection of literature 
Similar to a systematic review, the process of selecting the literature 

to be included in a scoping review is guided by the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) [46] ac-
cording to the criteria for the inclusion and exclusion of literature. 

Articles that met the following criteria were included for the final 
analysis: (a) an original study on developing a tool for measuring 
resilience; (b) the population of interest were adults/clients aged over 
18; and (c) published in English or Chinese (languages understood by the 
research team). Articles were excluded if: (a) the focus was on measuring 
resilience in relation to children, adolescents, families, workplaces, 
specific diseases, communities, systems, or organizations such as hos-
pitals; (b) the same scale already included in identified literature but 
was translated into a different language or the scale was used in different 
populations; (c) the full text of the study could not be accessed and the 
authors or research team could not be contacted or did not respond to a 
request to read the full text; and (d) the articles were reviews, com-
mentaries, editorials, unpublished manuscripts, or conference 
proceedings. 

Initially, a total of 18,150 articles were identified from electronic 
databases and eight more were found through a manual search. After 
removal of duplicate articles, non-original studies or those published in 
languages other than English or Chinese, 6159 articles were screened for 
title and abstract. A total of 6102 articles did not meet the criteria for 
inclusion. The remaining 57 articles were retrieved in full text and 
reviewed for eligibility by two members of the research team working 
independently from each other. In the end, only 26 articles were 
included in this review (Fig. 1). 

2.2.2. Charting the data 
An appraisal of the quality of the included studies, which is normally 

conducted in a literature review, was not carried out in this scoping 
review. This is because the goal of a scoping review is to broadly map an 
area of research to provide a comprehensive coverage of the available 
literature [44,45]. Instead, this review focused on the psychometric 
properties of the instruments used to measure resilience, in order to find 
answers that would address the objectives of this review. 

A standard table was created to summarize the relevant data based 
on the objectives of the review. To identify the nature of the instruments 
used to measure resilience, the data were extracted from the included 
studies and presented in Appendix. The following information is tabu-
lated and displayed: author, year of publication, country, approaches 
adopted for developing the scale and the use of statistical methods for 
testing the validity and reliability of the scale, scale/scoring, sample and 
study setting, the name of the scale, the domains (number of items in 
each domain), and the reported reliability and validity of the scale. 
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2.2.3. Collating, summarizing, and reporting the results 
A process was followed to summarize the information in the studies 

included in this review. The “Guidelines for reporting the psychometric 
soundness of instruments” [47] was used to summarize the validity and 
reliability of the existing tools for measuring resilience. Two members of 
the research team worked together to chart, collate, and summarize the 
data, based on the created table format. Two other members of the 
research team checked the consistency and accuracy of the summary. 
When there were differences of opinion, the members met to discuss the 
issues until a consensus was reached. 

2.3. Synthesis of the key components of resilience and the development of 
a prototype tool 

The data were analyzed using a narrative synthesis approach. The 
key components of resilience were summarized based on the findings of 
the scoping review and our previous work that included a literature 
review on the characteristics of the disaster resilience of rescue workers, 
a concept analysis of disaster resilience, and a focus group interview 
study of the perception of healthcare rescue workers on disaster resil-
ience [15]. The synthesis of these findings contributed to the develop-
ment and compilation of a prototype resilience scale for healthcare 
rescue workers. 

The key domains of the prototype tool were tabulated with reference 
to review of literature on the characteristics of resilience of rescue 
workers, and the views of disaster healthcare rescuers of what they 
considered are the characteristics that contributed to disaster resilience 

[15]. The prototype tool was done after numerous rounds of panel dis-
cussions among the members of the research team. 

3. Results 

3.1. The characteristics of included studies 

A total of 26 articles were included in the scoping review (Appendix). 
Of the included studies, the majority were conducted in the United 
States of America (U.S.A., n ¼ 14), followed by China (n ¼ 3) and Spain 
(n ¼ 3), and the remainder in Iran, Australia, Norway, Japan, Pakistan, 
and the Netherlands. Eighteen of the 26 articles were published within 
the last 10 years, of which four were published in 2017. This indicates 
that much attention has started since 2008 on assessing resilience in 
adults. 

Among the 26 articles, there were a total of 20 instruments for 
measuring resilience in adults. The most commonly used instruments 
were the Connor and Davidson Resilience Scale (CD-RISC) [30], the 
Resilience Scale for Adults (RSA) [48], the Brief Resilience Scale (BRS-6) 
[49], and the Resilience Scale (RS-25) [50]. 

The tools included in this review for measuring resilience in adults 
were developed and used among the general population/community 
samples of healthy people (n ¼ 7), the army/military/soldiers who 
deployed to wars (n ¼ 5), diverse samples of patients with chronic dis-
ease and their caregivers, migrants, staff in companies, school teachers, 
and firefighters (n ¼ 5), undergraduate students (n ¼ 4), healthcare 
professionals working in emergency departments (n ¼ 3), and patients 

Fig. 1. Flowchart of the search and selection process.  
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with mental health problems such as those with generalized anxiety 
disorder or post-traumatic stress disorder (PTSD) (n ¼ 2). A total of 
18,510 participants were involved in the 26 studies, with sample size 
ranged from 165 to 2297 in included studies. Of the 20 adult resilience 
instruments, majority (n ¼ 19) was assessed by self-rating, with the 
exception of the Five-by-five Resilience Scale (5 � 5RS), which adopted 
both self-rating and peer reports in collecting data [51]. 

3.2. The domains and formats of resilience included in the existing tools 

Most of the resilience instruments (n ¼ 19) were composed of 2–7 
key domains. The domains of the instruments assessing resilience 
focused on both the internal and external protective factors of in-
dividuals, including: optimism/spiritual influences/commitment (n ¼
11), self-management/control (n ¼ 8), self-confidence/self-efficacy (n 
¼ 14), coping strategies (n ¼ 7), and social support (n ¼ 11). The range 
of the number of items in the 20 resilience instruments was between 4 
and 211, and most were within 30 items (n ¼ 16). 

All of the instruments were formatted using a Likert scale. More than 
half (n ¼ 11) adopted a five-point Likert scale, four adopted a four-point 
Likert scale, four adopted a seven-point Likert scale, and only one 
adopted a six-point scale. The total score ranged from 0 to 300, with 
higher scores reflecting greater resilience. 

3.3. Approaches adopted for developing instruments 

The approaches to developing the tools for measuring the resilience 
of adults were identified. Most of the contents/items of these resilience 
instruments were developed based on an extensive review of the liter-
ature (n ¼ 17), while three instruments assessing resilience were 
derived/modified from a previous resilience scale [52–54]. 

In six of the 20 resilience instruments, the preliminary contents/ 
items of the tools were derived from an extensive review of the litera-
ture, and focus group interviews with the populations of interest were 
conducted to confirm the items on developing instruments to measure 
the resilience of adults [50,55–59]. 

After the preliminary items were identified through a review of the 
literature and/or through focus group interviews, 14 studies further 
validated and refined the instruments by consulting experts through the 
Delphi technique. [51,52,55–58,60,61]; [80]; [49,59,62–65]. In the 
Delphi survey process, four to 12 experts were invited to rate the pre-
liminary items of the instruments. While two rounds of expert surveys 
were carried out in most of the studies, one study reported conducting 
three rounds of expert surveys in validating the instrument [62]. 

In all of the studies a cross-sectional study was conducted among the 
targeted populations to examine the psychometric properties of the in-
struments that were generated. The final items for the resilience in-
struments were then revised accordingly and finalized. 

3.4. Psychometric properties of tools 

The validity of the resilience instruments was described in terms of 
content, criterion, and construct. The most frequently reported method 
of assessing content validity was the Delphi technique/experts query/ 
panel discussion method (n ¼ 14). Using correlation analysis, the 
criterion-related validity of the instruments was assessed by concurrent 
validity (n ¼ 8) and predictive validity (n ¼ 6). Three types of tech-
niques, including principal component analysis (n ¼ 4), exploratory 
factor analysis (n ¼ 10), and confirmatory factor analysis (n ¼ 9) were 
carried out to test the construct validity. 

Cross-sectional surveys of the targeted populations were conducted 
to test the reliability of all of the instruments that were developed to 
assess resilience. These cross-sectional surveys were conducted by email 
[52,64], postal mail [64], online/software [56,64–66], telephone calls 
[57], and face to face. When examining the test-retest reliability of the 
instruments, the interval times were 1 week [58,60,61]; Moreno 

Jim�enez, Rodríguez Mu~noz, Garrosa Hern�andez, & Blanco Donoso, 
2014), 2 weeks [55], 4 weeks [30,49,50,63], 6 weeks [67], 10 weeks 
[68], 3 months [53], and 4 months [48]. 

The reliability of the tools included in the studies was assessed by 
testing for internal consistency using a Cronbach’s alpha coefficient (n 
¼ 24) and a McDonald’s ω coefficient (n ¼ 1). The test–retest reliability 
was tested using a Pearson correlations coefficient (n ¼ 13) and an intra- 
class correlation coefficient (n ¼ 1), and the spilt-half reliability was 
tested using a correlation coefficient (n ¼ 2). Of all of the reported tests 
of reliability, the Cronbach α coefficient of the Protective Factors for 
Resilience Scale [66], and the test–retest reliability coefficients of the 
Dispositional Resilience (hardiness) Scale, the Response to Stressful 
Events Scale, and the Occupational Hardiness Questionnaire [53,68,69] 
were around 0.5 in the four studies, indicating that these instruments 
were not relatively stable. 

3.5. Synthesis of the key components of resilience and the development of 
a prototype tool 

It is a general guideline that a coefficient of below 0.5 represents 
poor reliability and a coefficient of 0.5–0.75 indicates moderate reli-
ability [70]. This was used as a reference when evaluating existing in-
struments for selection in developing the prototype resilience tool. 
Resilience instruments were considered if: (1) they had a Cronbach’s 
alpha coefficient of higher than 0.7; (2) a test-retest reliability coeffi-
cient of higher than 0.5; (3) content validity was identified; and (4) 
construct validity was shown with a good fit. Eleven of the instruments 
that did not meet these criteria were excluded from consideration in the 
development of this prototype tool. 

According to the aforementioned criteria for inclusion, the following 
components of instruments for assessing resilience were included as 
references when considering the items to be included in the prototype 
tool: The Connor-Davidson Resilience Scale-25 (25-item CD-RISC) [30], 
the Resilience Scale (RS) [60], the Emergency Medical Services Resil-
ience Scale (EMSRS) [55], the Response to Stressful Experiences Scale 
(RSES) [61], the Indigenous Resilience Scale (IRS) [67], the Occupa-
tional Hardiness Questionnaire (OHQ) [69], the Brief Resilience Scale 
(BRS-6) [49], the Chinese Mental Resilience Scale (CMRS) [63], and the 
Resilience Evaluation Scale (RES) [65]. 

3.6. Synthesis of a tool for measuring disaster resilience and the domains 
of the prototype tool for disaster resilience 

In accordance with the guideline for developing scales [71], the first 
step was to confirm the intent of the prototype tool to be developed, 
which is to measure the disaster resilience of healthcare rescuers. Four 
sources of evidence were synthesized: the findings from this scoping 
review of existing instruments on resilience, the findings from a review 
on the characteristics of disaster resilience, a concept analysis of disaster 
resilience, and the findings from a focus group interview study. The 
main components of resilience from these four sources were tabulated in 
Table 2. 

The synthesis revealed that there were five key domains of resilience 
in the four sources of evidence, namely: optimism, social support, con-
trol, self-efficacy, and coping strategies. In this process, it was found that 
three key domains of resilience specific to disaster, which were 
described in the literature review, the concept analysis, and the quali-
tative study, were not included in this scoping review of the existing tool 
for assessing resilience in adults. These three domains are: altruism, 
preparations for disaster work, and positive growth. The literature re-
view, the concept analysis, and the qualitative study all revealed that 
those who possess the characteristic of altruism, those who have made 
adequate preparations for carrying out disaster rescue work, and those 
who are able to see positive meaning in the experience [15] were able to 
“bounce back” or recover from psychological sequelae after deployment 
to the disaster site. These sources of evidence specifically addressed the 
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issue of disaster resilience, whereas the existing resilience tools identi-
fied in this scoping review did not. As a result, a total of eight domains 
were selected for inclusion in the prototype tool for measuring disaster 
resilience (Table 2). 

The domains of this prototype tool not only include the character-
istics of resilience that were generated from adult populations in con-
texts other than disaster work, but also reflect the unique traits of 
resilience among disaster healthcare rescuers. More importantly, these 
domains of the prototype tool are in accordance with the definition and 
proposed framework of disaster resilience derived from a qualitative 
study among disaster healthcare rescuers [72]. 

3.7. The items for the domains of the prototype tool for assessing disaster 
resilience 

Once the domains of the prototype tool were identified, the items for 
each domain were considered. Two steps were taken to select the items 
for each domain of the prototype tool. 

First, based on the connotative meaning of the domains, the potential 
pools of items described in existing resilience scales that had sound 
psychometric properties were considered [49,54,55,60,61,63,65,67, 
69]. The views of the healthcare rescuers on the characteristics of 
disaster resilience [15] were also examined. 

The first domain of the prototype tool for assessing disaster resilience 
is optimism. Only one study included optimism as one of the domains in 
its resilience tool [63], but this domain was identified from the quali-
tative study of disaster healthcare rescue workers [15]. In addition, the 
positive acceptance of change item in the Connor-Davidson Resilience 
Scale [30] and the positive cognition item in the Resilience Scale [60] 
revealed descriptions similar to optimism. The items of optimism to be 
included in the prototype tool were generated from these references. 

None of the existing resilience tools include two unique domains of 
disaster resilience: altruism and preparation for disaster rescue work. 
The items for these two domains were derived from the interviews with 
the disaster healthcare rescuers that were conducted in the focused 
group study [15]. 

Three existing tools with good psychometric properties were 
included the domain of social support for measuring resilience [55,60, 
63]. This domain was also emphasized in the qualitative study [15]. The 
items included those from the domains of family support [15,63], sup-
port from working colleagues [15,55,60], and affiliation [15]. The items 
from the domain of social support for the prototype tool were carefully 

Table 1 
Existing resilience scales among adults (n¼20).  

Name of Scale Domains (number of items 
in each domain) 

Number of 
items 

Resiliency Questionnaire for Adults, 
� 50, � 36 (Prince-Embury, S. et al., 
2017) 
(Alonso-Tapia. et al., 2017)  

� Sense of mastery  
� Sense of relatedness  
� Emotional reactivity 

50,36 

Hardiness Questionnaire, 15, � 18, 
� 15 (Bartone, P. T.,1995) 
(Dolan, C. A. And A. B. Adler 2006) 
(Moreno Jim�enez, B. et al., 2014)  

� Commitment  
� Control  
� Challenge 

18,15 

Essential Resilience Scale (Chen. Et al, 
2015)  

� Physical resilience  
� Emotional resilience  
� Social resilience 

15 

The Connor-Davidson Resilience 
Scale-25, -10 (Connor & 
Davidson,2003) 
[54]  

� Acceptance of change  
� Personal Competence  
� Trust in one’s instincts  
� Control  
� Spiritual influences 

25,10 

Resilience Scale (Dai, B et al., 2011)  � Problem solving in 
coping  

� Social support  
� Self-confidence  
� Positive cognition 

20 

Response to Stressful Events Scale, 
� 22, � 4 (Johnson et al., 2011) 
(De La Rosa, G. et al., 2016)  

� Active coping  
� Self-confidence  
� Learning/meaning 

making/recharging  
� Cognitive flexibility 

22,4 

Five-by-five Resilience Scale 
(Desimone, J.A. 2017)  

� Adaptability  
� Emotion regulation  
� Optimism  
� Self-efficacy  
� Social support 

25 

Emergency Medical Services 
Resilience Scale [55]  

� Job motivation  
� Communication 

challenges  
� Social support  
� Remaining calm  
� Self-management  
� Consequences of stress 

31 

Resilience Scale for Adults, � 33, � 15 
(Friborg, O. et al., 2003) 
(Harms, C. et al., 2017)  

� Personal competence  
� Social competence  
� Family coherence  
� Social support  
� Personal structure 

33,15 

Coping Flexibility Scale (Kato, T, 
2012)  

� Evaluation coping  
� Adaptive coping 

10 

Vicarious Resilience Scale [56]  � Increased 
resourcefulness  

� Changes in life goals  
� Increased self-awareness  
� Client inspired hope  
� Increased recognition of 

spirituality  
� Increased consciousness 

of power  
� Increased capacity to 

remain present 

27 

Deployment Risk and Resilience 
Inventory (King, L. A. et al., 2006)  

� Pre-deployment factors  
� Deployment factors  
� Post-deployment factors 

211 

Indigenous Resilience Scale (Madeha, 
N. et al., 2010)  

� Self-confidence  
� Self- control  
� Extraversion  
� Spirituality  
� Vulnerability 

48 

Brief Resilience Scale [49]  � Positive factors  
� Negative factors 

6 

Assess Core Resilience (Shores, E. K. 
U. 2005)  

� Love of self  
� Love of others  
� Love of higher power 

29 

Coping with Terror Scale (Stein, N. R. 
et al., 2013)  

� Faith-based coping  
� Problem focused coping  
� Positive engagement  
� Strategic avoidance 

27  

Table 1 (continued ) 

Name of Scale Domains (number of items 
in each domain) 

Number of 
items  

� Fatalism 
Chinese Mental Resilience Scale (Sun, 

X.-y. et al., 2016)  
� Willpower  
� Social support  
� Optimism and self- 

confidence  
� Problem solving  
� Interpersonal interaction 

27 

Resistance to Trauma Test (Urra 
Portillo, J. et al., 2014)  

� Emotional intelligence 
internal control  

� Values, principles, ethics  
� Optimism, hope and 

sense of humor  
� Social skills and 

relationships  
� Acceptance and 

adaptation  
� Internal congruency 

60 

Resilience Evaluation Scale (Van der 
Meer2018)  

� Self-confidence  
� Self-efficacy 

9 

Resilience Scale [50]  � Personal competence  
� Acceptance of self and 

life 

25  
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chosen from all related items after duplicated descriptions were 
removed. 

Although there were two existing tools that included the domain of 
control in measuring resilience [30,69], the description of control in the 
Connor-Davidson Resilience Scale was not work-related and was more 
appropriate for the general population. The items for measuring control 
in the Occupational Hardiness Questionnaire [69] were considered since 
this questionnaire is related to work. Reference was also made to the 
Dispositional Resilience Scale that was found in the process of analyzing 
the concept of disaster resilience, which included control as one of the 
attributes of disaster resilience [53]. The items in these two scales were 
used to supplement each other and were included in the prototype tool 
as items for measuring control for disaster resilience. 

The items on self-efficacy in the Resilience Evaluation Scale [65] 
were considered comprehensive and consistent with the description 
reported in the qualitative study, and were adopted as items to be 
included in the prototype tool. The items on self-efficacy in the Response 
to Stressful Experiences Scale [61] were similar, and thus were not 
included to avoid overlaps. 

Two existing resilience scales measure the domain of coping: the 
Response to Stressful Experiences Scale (RSES) [61], and the Indigenous 
Resilience Scale (IRS) [67]. The Response to Stressful Experiences Scale 
(RSES) was considered relevant to disaster workers, and reflected the 
description of coping reported by the healthcare rescuers in the quali-
tative study; thus, the items in this scale were included in the prototype 
tool. 

The last key domain of disaster resilience is positive growth. The 
items of this domain were generated from the Response to Stressful 
Experiences Scale [61], which describe meaning making using two 
items, as well as from the views of the healthcare rescuers on the 
characteristics of disaster resilience in the qualitative study. 

A composite list of all items associated with the proposed eight do-
mains was meticulously reviewed and scrutinized several times by each 
member of the research team until a consensus was reached. In the end, 
a total of 66 items were included in the prototype tool that was devel-
oped specifically for assessing the resilience of disaster rescuers 
(Table 3). 

3.8. Further actions for testing the psychometric properties of the 
prototype instrument 

Using the Delphi technique, the prototype tool that emerged from 
this study will further be validated for content by a panel of experts in 
disaster management using a 4-point Likert scale (with 1 ¼ not relevant, 
2 ¼ somewhat relevant, 3 ¼ quite relevant, 4 ¼ highly relevant), to rate 
the importance and relevance of the items. A 4-point Likert scale was 
adopted to obtain an even number of possible responses to avoid a 
neutral and ambivalent result at mid-point [73], although a 3-or 5-point 
rating scale is the commonly adopted format for validation. The tools 
will also be tested for reliability and construct/criterion validity in a 
large-scale cross-sectional study of rescue workers who had been 
deployed to carry out disaster rescue work. 

4. Discussion 

In this scoping review, a total of 26 articles were included and 20 
existing instruments were identified to measure resilience for adults 
(Table 1). Of the included articles, the identified resilience measure-
ments for adults were mainly developed based on the general popula-
tion, patients, college students, and military personnel. This scoping 
review provided a comprehensive understanding of these instruments 
for measuring resilience. No measuring tool was generated in the 

Table 2 
Key components of resilience identified from selected previous studies.  

Key Domains Characteristics of resilience 
among disaster rescue workers: A 
systematic review 

Resilience in disaster 
rescue workers: A concept 
analysis 

The views of disaster 
healthcare rescuers: A 
qualitative study 

A scoping review of 
resilience tools on 
adults 

Key components to be included 
in the prototype tool specifically 
for disaster resilience 

Personality 
traits/ 
strength 

Personality traits  
➢ Hope  
➢ Optimism  
➢ Extraversion  
➢ Altruism  
➢ Spirituality  
➢ self-confidence 

Personality  
➢ Hardiness  
➢ Optimism  
➢ Sense of humor 
Sense of community  
➢ Altruism  
➢ Religious/spiritual 

belief 

Strength of Personality  
➢ Hardiness  
➢ Altruism  
➢ Optimism 

Optimism 
Faith/Spirituality 
Extraversion 
Persistence 
Vulnerability 
Self-Confidence 

Optimism 
Altruism 

Perceived 
resources 

Preparation and training – Adequate preparations and 
support for disaster 
deployment  
➢ Preparatory training  
➢ Provision of physical 

basic needs 

– Preparations for disaster rescue 
work 

Social support Social support Availability of social support  
➢ Support from family and 

friends  
➢ Support from colleagues 

Social Support Social support 

Perceived 
control 

– Perceived control  
➢ Source of control  
➢ locus of control 

– Change 
Commitment 
Control 
Self-management 

Control 

Self-efficacy Self-efficacy Self-efficacy Sense of efficacy Self-efficacy Self-efficacy 
Strategies in 

coping 
Coping strategies  
➢ Seeking-social-support coping  
➢ Problem-focused coping  
➢ Avoidance coping  
➢ Expressive- suppression 

coping 

Coping strategies  
➢ Problem-focused 

coping  
➢ Emotion-focused skills  
➢ Disengaging coping  
➢ Avoidance coping 

Utilization of the appropriate 
coping strategies  
➢ Emotion-oriented coping 

strategies  
➢ Problem-oriented coping 

strategies 

Coping Strategies Coping Strategies 

Positive 
changes/ 
growth 

– – Positive changes in life  
➢ Relationships with others  
➢ Changes in personal 

values and meaning in life 

Job motivation 
Will power 
Meaning making 
Interpersonal 
interaction 

Positive growth  
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Table 3 
Resilience scale for disaster rescue workers: a prototype tool.  

Domains Items Rating 
1 ¼ extremely Not 
relevant 
2 ¼ Not relevant 
3 ¼ somewhat 
relevant 
4 ¼ highly relevant 
(Please circle one 
answer) 

Optimism 1. I often think that difficulties are 
everywhere during and after rescue 
work (R). 
2. I can’t change the reality (R). 
3. I tend to think of things in a positive 
way when I witness the bad things in a 
disaster site. 
4. I tend to think that there will be 
solutions to all of the problems 
encountered during and after 
deployment. 
5. I have a bright outlook for the 
future. 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

Altruism 6. I have a desire to help others. 
7. I have a strong will to offer help to 
others after a disaster occurs. 
8. I am inspired to work in disaster 
areas. 
9. I am very willing to offer help to 
victims of a disaster. 
10. I am honored to work in the 
frontline to offer my help to my 
people. 
11. I will devote myself to disaster 
rescue work. 
12. I feel that I have a responsibility to 
help others after a disaster. 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

Preparations for 
disaster 

13. I had insurance coverage during 
deployment. 
14. I was offered psychological 
training before a rescue mission. 
15. I received disaster-related 
knowledge and skills such as 
Psychological First Aid (PFA) and 
field survival skills. 
16. I read more psychological books 
in order to remain calm when facing 
difficulties. 
17. I learned coping strategies and a 
stress release approach before 
deployment. 
18. I usually do exercises to keep 
healthy. 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

Social support 19. My relatives provide help for me 
during my deployment. 
20. My family gives me strong 
support. 
21. My family will share the joy with 
me when I came back from a disaster 
site. 
22. My friends accompany me to 
overcome the challenges. 
23. I have some close friends/family 
members who encourage me. 
24. During the rescue phrase, my 
colleagues and I help each other. 
25. My hospital takes care of my 
family during my deployment. 
26. When I have problems, I always 
feel that I have no one to count on (R). 
27. I can ask for help when something 
bad happens. 
28. The local authority has provided 
us with food and medical equipment. 
29. I feel isolated from my colleagues 
and rescue team members (R). 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4  

Table 3 (continued ) 

Domains Items Rating 
1 ¼ extremely Not 
relevant 
2 ¼ Not relevant 
3 ¼ somewhat 
relevant 
4 ¼ highly relevant 
(Please circle one 
answer) 

Control 30. How things go in my life depend 
on my own actions. 
31. My decision makes a real 
difference in how things turn out in 
the end. 
32. My own future depends on myself. 
33. I can achieve my goal by working 
hard. 
34. I can control the results by 
preparing for disaster rescue work. 
35. More people can be saved when I 
work seriously and thoroughly in a 
disaster site. 
36. No more survivors can be saved no 
matter how hard I work (R). 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

Self-efficacy 37. I felt empowered and realized that 
my clinical experience was very 
useful while participating in rescue 
work. 
38. I can easily adjust in a difficult 
situation in a rescue site. 
39. I can cope well with unexpected 
problems in the process of disaster 
rescue. 
40. I believed in myself during the 
time that I was carrying out the rescue 
activity. 
41. In the rescue site, my self-esteem 
was enhanced by communicating 
with colleagues about the situation of 
my family. 
42. I become psychologically stronger 
within the rescue team. 
43. I know that I will bounce back no 
matter what the difficulty is. 
44. I am a person who can make the 
right decisions in most cases. 
45. I am an excellent rescue worker. 
46. I often make mistakes during 
disaster rescue. (R) 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

Coping 
strategies 

47. I always try to find a way to do 
what’s necessary to carry on. 
48. I often look for creative solutions 
in the face of disastrous events. 
49. I always give up in the face of 
difficulties (R). 
50. When I have failed to address a 
problem, I think of other ways to 
address it. 
51. If a disaster occurs, I will find a 
place to hide and prevent myself from 
getting injured. 
52. When life is threatened, I will 
remain calm and will actively face the 
problem. 
53. Whenever I encountered 
difficulties, I would remind myself 
that there is always a solution to the 
problem. 
54. As time goes by, I will slowly 
forget about the disaster. 
55. I have to wait calmly for the 
rescue team if I am trapped. 
56. I would adjust my own thoughts to 
maintain a calm attitude in disaster 
rescue. 
57. When I am tired from work, I will 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

(continued on next page) 
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context of disaster for rescue workers. 
The studies included in this review consisted of four phases in the 

development and validation of measuring tools: a literature review, a 
qualitative study (focus group interview), an expert query (the Delphi 
technique), and a cross-sectional survey. The first two steps were 
adopted to generate and refine the content of the resilience tools, the 
third step to validate the tools, and the last step to establish the psy-
chometric properties of the tools. According to the psychometric toolbox 
for testing validity and reliability [47], most of the existing resilience 
tools were reported to have sound psychometric properties. 

It is suggested that the meaning of resilience could be influenced by 
culture and context [58,74–77]. It is also demonstrated that the factors 
of resilience varied as individuals across various populations faced 
different types of adversity [52]. As such, invalid results on the resil-
ience for disaster rescue workers would be obtained when existing in-
struments that were not developed for the context of disasters are used. 
Therefore, in a further study it is necessary to develop a resilience scale 
specific to disaster rescuers. 

In the included studies, the key domains of the existing tools for 
assessing the resilience of adults were social support, coping strategies, 

self-efficacy, optimism, and control. These were the most frequently 
reported, regardless of the difference in structures. However, none of the 
established tools for assessing the resilience of adults include the three 
essential traits of disaster resilience (i.e., altruism, preparation for 
disaster work, and making positive meanings) that were generated from 
a review of the relevant literature, a concept analysis, and a qualitative 
study of disaster rescue workers. This lack may hamper research on 
resilience in disaster rescue workers. 

4.1. Limitations 

There are limitations to this scoping review. First, there might have 
been bias in the selection of articles, as only studies published in English 
or Chinese were included. Second, an appraisal of the quality of the 
included studies was not conducted in this review, which may have led 
to bias in the reported findings. However, the psychometric properties of 
existing instruments for assessing resilience were considered and dis-
cussed, and might be regarded as acceptable evidence to support the 
quality of the methodology of the included studies. 

5. Conclusion 

The measurements of resilience for adults that were included in this 
scoping review were self-reported. None of the tools of resilience that 
were identified were specific to measuring disaster resilience among 
rescue workers. The tools were developed by reviewing the relevant 
literature or were based on existing resilience instruments, validated for 
content validity and construct validity by expert surveys, and tested for 
internal consistency and test-retest reliability by cross-sectional surveys 
conducted among targeted populations. 

The key domains/components of the existing resilience scales in this 
study were synthesized with findings from four different sources to 
develop a prototype disaster resilience scale for rescue workers. As 
content and psychometric estimates were the primary consideration in 
developing the instrument [51], the validity and reliability of this pro-
totype tool will be validated and tested for reliability using the Delphi 
technique and a cross-sectional study to be conducted among disaster 
workers, respectively in further studies. The findings of this scoping 
review and the development of a prototype tool for measuring disaster 
resilience will provide valuable information for researchers and scholars 
who plan to assess disaster resilience. It is anticipated that the tool will 
be used as a screening tool in the recruitment of disaster workers or as an 
outcome measure of resilience enhancement programs. 

Declaration of competing interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper.  

appendix. Summaries of included studies on development of resilience scales among adults (n ¼ 26)  

Author/year/ 
country of 
publication 

Approaches adopted 
for scale development 
& 
Use of statistic methods 
for reliability and 
validity 

Scale/scoring Sample and study 
setting 

Name of Scale Domains (number of 
items in each domain) 

Number 
of items 

Reliability & validity 

Alonso-Tapia. 
Et al (2017) 
Spain 

The original Resiliency 
Scales for Children and 
Adolescents (RSCA) 
Four experts examined 
the items 

Five-point Likert 
scale (from 1 ¼
Strongly disagree 
to 5 ¼ Strongly 
agree) 

� 97 parents of 
children with 
serious conditions 
� 77 adults 
suffering from an 

Resiliency 
Questionnaire for 
Adults (RQA)  

� Sense of mastery  
➢ Optimism (4)  
➢ Self-efficacy (4)  
➢ Adaptability (4)  

� Sense of relatedness 

36 Internal consistency 
(mcdonald’s ω) ranged 
from 0.60 to 0.98 
CFA showed that a three- 
factor solution was 

(continued on next page) 

Table 3 (continued ) 

Domains Items Rating 
1 ¼ extremely Not 
relevant 
2 ¼ Not relevant 
3 ¼ somewhat 
relevant 
4 ¼ highly relevant 
(Please circle one 
answer) 

have a cigarette or go fishing, during 
which I won’t think of anything. 

Positive growth 58. I experienced growth from the 
rescue work. 
59. I tend to see recue work as a 
challenge. 
60. I find meaning from my 
deployment. 
61. I find strength from disaster recue 
work. 
62. I tend to think that it is important 
to live in the moment. 
63. After returning from disaster 
deployment, I have a more 
harmonious family life. 
64. My colleagues and I are like 
buddies after deployment. 
65. I cannot be afraid of disaster and 
just have to accept whatever life 
brings. 
66. I think that having a religious 
belief would be helpful in disastrous 
situations. 

1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 

Note: R ¼ Reverse description. 
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(continued ) 

Author/year/ 
country of 
publication 

Approaches adopted 
for scale development 
& 
Use of statistic methods 
for reliability and 
validity 

Scale/scoring Sample and study 
setting 

Name of Scale Domains (number of 
items in each domain) 

Number 
of items 

Reliability & validity 

Mcdonald’s ω 
Coefficient 
Confirmatory factor 
analysis (CFA) 

illness 
- 256 adults from 
the general 
population.  

➢ Trust (4)  
➢ Support (4)  
➢ Comfort (4)  
➢ Tolerance (4)  

� Emotional reactivity  
➢ Sensitivity (4)  
➢ Impairment (4) 

superior to a two-factor 
solution. 
Path analysis showed that 
all estimated weights were 
significant (p < .001) 

Bartone, P. T. 
(1995) 
U.S. A 

Dispositional 
Resilience Scale (30- 
item) 
Internal consistency 
and test-retest 
Regression analysis 

Four-point Likert 
scale (from 0 ¼
not all true at all 
to 3 ¼ completely 
true) 

� 787 army 
reservists 
mobilized for the 
Gulf war 

Dispositional 
Resilience 
(hardiness)Scale 
15 (DRS-15)  

� Commitment (5)  
� Control (5)  
� Challenge (5) 

15 Full scale (α ¼ 0.83) 
Factor α ranged from 0.70 
to 0.77 
The test-retest reliability 
coefficient was 0.52 
Can predict both 
depression and stress 
symptoms 

Chen. Et al 
(2015) 
China 

Essential Resilience 
Scale (ERS) 
Internal consistency 
CFA and multivariate 
regression analysis 

Five-point Likert 
scale (from 1 ¼
totally disagree to 
5 ¼ totally agree) 

� 76 rural-to- 
urban migrants, 
� 85 rural 
residents, 
� 77 urban 
residents 

Essential 
Resilience Scale 
(ERS)  

� Physical resilience 
(5)  

� Emotional resilience 
(5)  

� Social resilience (5) 

15 Full scale (α ¼ 0.94) 
Factor α ranged from 0.83 
to 0.89 
Item-total correlation 
coefficient r ranging from 
0.60 to 0.78 
Goodness-of-fit index 
(GFI) ¼ 0.94, comparative 
fit index (CFI) ¼ 0.98, Root 
Mean square error of 
approximation (RMSEA) 
¼ 0.06, chi-square/df ¼
1.75 
Predicted perceived health 
status, stress, anxiety, 
depression and cigarette 
smoking 

[30] 
U.S.A 

Kobasa’s work with the 
construct of hardiness, 
the Rutter’s work, the 
Lyons’s and 
Shackleton’s 
experiences. 
Internal consistency 
and test-retest 
Exploratory factor 
analysis (EFA) 

Five-point scale 
(from 0 ¼ not true 
at all to 4 ¼ true 
nearly all of the 
time). 

� 577 general 
population; 
� 139 primary care 
outpatients 
� 34 psychiatric 
out-patients, 
� 25 subjects with 
generalized 
anxiety disorder, 
� 44 subjects with 
PTSD 

The Connor- 
Davidson 
Resilience Scale- 
25 (CD-RISC)  

� Personal 
competence, high 
standards, tenacity 
(8)  

� Trust in one’s 
instincts, tolerance 
of negative affect, 
strengthening effects 
of stress (7)  

� Positive acceptance 
of change and secure 
relationships (5)  

� Control (3)  
� Spiritual influences 

(2) 

25 Full scale (α ¼ 0.89) 
Item-total correlations 
ranged from 0.30 to 0.70 
Test-retest reliability 
coefficient ¼ 0.87 
Convergent validity: 
positively correlated with 
the Kobasa hardiness 
measure and the Sheehan 
Social Support Scale 
Negative correlated with 
Perceived Stress Scale and 
the Sheehan Stress 
Vulnerability Scale 

Campbell- 
Sills, L. And 
M. B. Stein 
[54] 
U.S. A 

The Connor-Davidson 
Resilience Scale-25 
Internal consistency 
EFA and CFA 

Five-point scale 
(from 0 ¼ not true 
at all to 4 ¼ true 
nearly all of the 
time) 

� 1743 
undergraduates 

The Connor- 
Davidson 
Resilience Scale- 
10 (10-item CD- 
RISC)  

� Hardiness (9)  
� Persistence (1) 

10 Full scale (α ¼ 0.85) 
EFA: χ2 ¼ 101.60, p <
.001; RMSEA ¼ .042, 90% 
CI ¼ .029–.054, cfit ¼ .87. 
Eigenvalues >1) 
CFA:χ2 ¼ 167.30, p <
.001; RMSEA ¼ .055, 90% 
CI ¼ .045–.065, cfit ¼
0.21; SRMR ¼ .037; CFI ¼
.96 

Dai, B et al. 
(2011) 
China 

The theoretical 
proposition of 
resilience 
Internal consistency 
and test-retest 
CFA 

Five-point Likert 
scale (from 1 ¼
strongly disagree 
to 5 ¼ strongly 
agree). 

- 237 staff of a 
company 
- 81 teachers, 
- 64 civil servants, 
- 43 professionals, 
- 33 students, 
- 23 medical 
doctors, 
- 143 others 

Resilience Scale 
(RS)  

� Problem solving in 
coping (6)  

� Social support (6)  
� Self-confidence (4)  
� Positive cognition 

(4) 

20 The Cronbach α coefficient 
of RS and its four factors 
were 0.72–0.89 
The test-retest coefficients 
were 0.68–0.84 
CFA: X2/v ¼ 3.22, GFI ¼
0.92, TLI ¼ 0.97, CFI ¼
0.97, RMSEA ¼ 0.06 
Negative correlated with 
depression (r ¼ � 0.71, 
0.52, P < .01) 

De La Rosa, G. 
et al. (2016) 
U. S. A 

The Response to 
Stressful Events Scale 
(22-item) (RSES). 

Five-point Likert 
scale (from 0 ¼
not at all like me) 

� 681 military 
personnel 

4-item Response 
to Stressful  

� Active coping (1)  
� Self-confidence (1) 

4 Cronbach’s α ¼ 0.76 
The test–retest reliability 
coefficients were 0.50 

(continued on next page) 
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(continued ) 

Author/year/ 
country of 
publication 

Approaches adopted 
for scale development 
& 
Use of statistic methods 
for reliability and 
validity 

Scale/scoring Sample and study 
setting 

Name of Scale Domains (number of 
items in each domain) 

Number 
of items 

Reliability & validity 

Internal consistency 
and test-retest 
The Principal 
components analysis 
(PCA) 

to 4 ¼ exactly like 
me) 

Events Scale 
(RSES-4)  

� Learning/meaning 
making/recharging 
(1)  

� Cognitive flexibility 
(1) 

Negatively correlated with 
Professional Quality of Life 
Burnout subscale and the 
BM. 
Positively correlated with 
BRS27 and the work- 
related acceptance and 
action questionnaire 

Desimone, J.A. 
(2017) 
U.S. A 

Literature review 
Panel discussion. 
Internal consistency 
CFA and regression 
analysis 

Five-point Likert- 
type scale (from 1 
¼ very inaccurate 
to 5 ¼ very 
accurate) 

� 475 community 
sample (peer 
reported) 
� 613 citizens 
(self-reported) 

Five-by-five 
resilience scale 
(5 � 5RS)  

� Adaptability (5)  
� Emotion regulation 

(5)  
� Optimism (5)  
� Self-efficacy (5)  
� Social support (5) 

25 All alpha levels exceed 
0.70 for scales 
ESCS Δχ2(25) ¼ 127.67, p 
< .05; mturk Δχ2(25) ¼
581.10, p < .05 
The 5 � 5RS and CD-RISC 
are strongly correlated (r 
¼ 0.79) 
Overall 5 � 5RS scores and 
all five subfactor scores are 
negatively related to each 
of the facets of 
Neuroticism 

Dolan, C. A. 
And A. B. 
Adler (2006) 
U.S. A 

The three components 
of psychological 
hardiness 
Internal consistency 
Hierarchical 
moderated regression 
analysis 

Four-point scale 
(from 0 ¼ not at 
all true to 3 ¼
completely true) 

- 629 soldiers Military 
Hardiness Scale 
(MHS)  

� Military-specific 
commitment (7)  

� Military-specific 
control (5)  

� Military-specific 
challenge (6) 

18 Cronbach’s for the full 
scale was 0.9. 
Military hardiness 
moderated the impact of 
deployment stressors on 
depression after 
deployment 

Ebadi et al. 
(2018) 
Iran 

A qualitative study and 
A review of literature 
Internal consistency 
and test-retest 
EFA 

Five-point Likert 
scale (1: not 
important to 5: 
completely 
important) 

� 163 emergency 
medical service 
staff 
� 90 nurses 

Emergency 
medical services 
resilience scale 
(EMSRS)  

� Job motivation (13)  
� Communication 

challenges (3)  
� Social support (5)  
� Remaining calm (5)  
� Self-management (2)  
� Consequences of 

stress (3) 

31 The scale’s Cronbach’s 
alpha coefficient and theta 
coefficient were 0.91 and 
0.97, respectively. 
The test–retest reliability 
intraclass correlation 
coefficient (ICC) was 
0.851. 
The SCVI/Ave was 0.96. 
The ICC of the EMSRS was 
0.851 and the ICC of its 
dimensions ranged from 
0.72 to 0.87 

Friborg, O. 
et al. (2003) 
Norway 

Previous study 
Internal consistency 
and test-retest m 
EFA 

Seven-point Likert 
scale (from 1 ¼
strongly disagree 
to 7 ¼ strongly 
agree) 

� 59 patients 
diagnosed as 
schizophrenia and 
others 
� 276 control 
healthy sample. 

Resilience Scale 
for Adults (RSA)  

� Personal 
competence (10)  

� Social competence 
(7)  

� Family coherence 
(7)  

� Social support (8)  
� Personal structure 

(5) 

33 Cronbach’s α ranged from 
0.67 to 0.90. 
The test–retest reliability 
coefficients were 
Ranged from 0.69 to 0.84. 
Construct validity was 
supported by positive 
correlations with Sense of 
Coherence Scale and 
negative correlations with 
Hopkins Symptom Check 
List-25. 

Harms, C. 
et al. (2017) 
Australia 

Conceptual framework 
Internal consistency 
EFA and CFA 

Seven-point Likert 
scale (from 1 ¼
strongly disagree 
to 7 ¼ strongly 
agree) 

� 276 university 
students 
� 240 general 
population 

Protective 
Factors for 
Resilience Scale 
(PFRS)  

� Personal resources 
(5)  

� Social resources 
family (5)  

� Social resources 
peers (5) 

15 The Cronbach α coefficient 
and its four factors were 
0.37–0.53 
All factor loadings were 
greater than 0.60; 
Construct validity was 
supported by positive 
correlations with self- 
esteem, adaptive emotion- 
focused coping, problem- 
focused coping, and life 
satisfaction. 

Johnson et al. 
(2011) 
U.S A 

Literature reviews 
Internal consistency 
and test-retest 
Correlations analysis 
and hierarchical 
regression model 

Five-point Likert 
scale (from 0 ¼
not at all like me 
to 4 ¼ exactly like 
me) 

� 224 members of 
a self-sustaining 
Marine 
Expeditionary 
Unit 
� 446 members of 

Response to 
Stressful 
Experiences Scale 
(RSES)  

� Meaning-making 
and restoration (9)  

� Active coping (6)  
� Cognitive flexibility 

(2)  
� Spirituality (2) 

22 Internal consistency (α ¼
0.91–0.93). 
The test–retest reliability 
(r ¼ 0.87) 
Total scores on the RSES 
correlated moderately to 
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Author/year/ 
country of 
publication 

Approaches adopted 
for scale development 
& 
Use of statistic methods 
for reliability and 
validity 

Scale/scoring Sample and study 
setting 

Name of Scale Domains (number of 
items in each domain) 

Number 
of items 

Reliability & validity 

an Army 
� 200 soldiers  

� Self-efficacy (3) strongly with CD –RISC, 
hardiness (DRS -15) and 
social support. 
Negatively correlated with 
measures of PTSD and 
depressive symptoms. 

Kato, T (2012) 
Japan 

Generated based on the 
definition of coping 
flexibility 
Internal consistency 
and test-retest 
Hierarchical Multiple 
Regression Analysis 

Four-point scale 
(with 0 ¼ not 
applicable to 3 ¼
very applicable) 

� 327 Japanese 
college students 
� 328 employees 

Coping 
Flexibility Scale 
(CFS)  

� Evaluation coping 
(5)  

� Adaptive coping (5) 

10 The Cronbach’s alpha 
coefficients were 0.9–0.91. 
The test–retest reliability 
coefficients over a 6-week 
period were .73 
Positively related to 
assimilative and 
accommodative coping, 
cognitive flexibility, social 
problem solving, and 
constraint relaxation 

Killian [56] 
U.S. A 

Four qualitative 
studies. 
Six experts review 
Internal consistency 
Efa 

Six-point Likert 
scale (from 0 ¼
did not experience 
this to 5 ¼
experienced this 
to a very great 
degree). 

� 190 clinicians 
and trained 
community 
workers 

Vicarious 
Resilience Scale 
(VRS)  

� Increased 
resourcefulness (6)  

� Changes in life goals 
(6)  

� Increased self- 
awareness (4)  

� Client inspired hope 
(3)  

� Increased 
recognition of 
spirituality (3)  

� Increased 
consciousness of 
power (2)  

� Increased capacity to 
remain present (3) 

27 Cronbach’s alpha ranged 
from 0.65 to 0.92. 
Correlated with 
posttraumatic growth, r ¼
.54, p < .001, compassion 
satisfaction, r ¼ .52, p <
.001, and work morale, r 
¼ .22, p ¼ .004, and did 
not correlate significantly 
with compassion fatigue, r 
¼ � .035, p ¼ .64 or 
burnout, r ¼ � .072, p ¼
.34. 

King, L. A. 
et al. (2006) 
U.S. A 

Literature review and 
focus group interview. 
Reviewed by military 
content experts. 
Internal consistency 
Correlation analysis 

5-point Likert 
type 
Response format 
(from 1 ¼ never to 
5 ¼ daily or 
almost daily) 

- 1242 Veterans Deployment Risk 
and Resilience 
Inventory (DRRI)  

� Pre-deployment 
factors (30)  
➢ Prior stressors  

� Deployment factors 
(149)  
➢ Preparedness  
➢ Concerns about 

life and family 
disruptions  

➢ Perceived threat  
➢ Combat 

experiences  
➢ Aftermath of 

battle  
➢ NBC exposures  

� Post-deployment 
factors (32)  
➢ Post-deployment 

social support  
➢ Post-deployment 

stressors 

211 Cronbach’s alpha ranged 
from 0.67 to 0.94 
There was a negative 
association between the 
risk and resilience factors 
and mental health 
outcomes (PTSD, 
depression, and anxiety) 

Madeha, N. 
et al. (2010) 
Pakistan 

Semi-structured 
interviews 
Delphi expert 
investigation 
Internal consistency 
and test-retest 
Principal component 
analysis 

Four-point rating 
scale (from 0 ¼
never to 3 ¼
always) 

� 165 male 
rescuers recruited 

Indigenous 
Resilience Scale 
(IRS)  

� Self – confidence 
(16)  

� Self – control (14)  
� Extraversion (5)  
� Spirituality (8)  
� Vulnerability (5) 

48 Full scale (α ¼ 0.85) five 
factors α ranged from 0.71 
to 0.84. 
The test-retest reliability 
was 0.84 
The spilt-half reliability 
was 0.71 
There was a negative 
correlation between the 
four positive factors of IRS 
and PTSD while there was 
a positive correlation 
between the vulnerability 
factor of IRS and PTSD (P 
< .0001). 

Moreno 
Jim�enez, B. 

A review of existing 
hardiness 

Five-point Likert 
scale (from 1 ¼

� 200 general 
population 

Occupational 
Hardiness  

� Challenge  
� Commitment 

15 Cronbach’s alpha ranged 
from 0.72 to 0.85 
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Author/year/ 
country of 
publication 

Approaches adopted 
for scale development 
& 
Use of statistic methods 
for reliability and 
validity 

Scale/scoring Sample and study 
setting 

Name of Scale Domains (number of 
items in each domain) 

Number 
of items 

Reliability & validity 

et al. (2014) 
Spain 

questionnaire. Delphi 
expert investigation 
Internal consistency 
and test-retest 
EFA and CFA 

completely 
disagree to 4 ¼
completely 
agree). 

� 380 fire-fighters 
� 416 female 
nurses 
� 98 Portuguese 
nurses 

Questionnaire 
(OHQ)  

� Control Test-retest correlations 
ranged from 0.43 to .54 
Hardiness dimensions and 
self-esteem are moderately 
correlated (p < .001, in all 
cases). 
Psychosomatic symptoms 
were negatively correlated 
with Hardiness dimensions 

Prince- 
Embury, S. 
et al. (2017) 
U.S. A 

Resiliency scale for 
children and 
adolescents 
Internal consistency 
CFA 

Five-point scale 
(from 0 ¼ never to 
4 ¼ almost 
Always) 

� 290 
undergraduate 
students 

Resiliency Scale 
for Young Adults 
(RSYA)  

� Sense of mastery 
(15)  

� Sense of relatedness 
(20)  

� Emotional reactivity 
(15) 

50 Coefficient alpha ranged 
between .89 and .92. 
CFA: 10-factor subscale 
structure reveal a good 
fitting model with an 
RMSEA value of .062, an 
NNFI of .95, and a CFI 
value of .95 

Smith [49] 
U.S. A 

Feedback of research 
team members 
Internal consistency 
and test-retest 
Principal components 
analysis and 
correlations analysis 

Five-point scale 
(from 1 ¼ strongly 
disagree to 5 ¼
strongly agree) 

Four rounds of 
samples: 
� 128 
undergraduate 
students 
� 64 
undergraduate 
students 
� 112 cardiac 
rehabilitation 
patients. 
� 20 women who 
had fibromyalgia 
and 30 healthy 
women controls. 

Brief Resilience 
Scale (BRS-6)  

� Positive factors (3)  
� Negative factors (3) 

6 Cronbach’s alpha ¼
0.80–0.91 
Test-retest reliability ¼
0.62–0.69 
One-factor solution 
accounting for 55–67% of 
the variance. Positively 
correlated with the 
resilience measures, 
optimism, and purpose in 
life, and negatively 
correlated with pessimism 
and alexithymia. 

Shores, E. K. U. 
(2005) 
U. S. A 

literature review 
Delphi expert 
investigation 
Internal consistency 
EFA and correlation 
analysis 

Seven-point scale 
(from 0 ¼ do not 
feel this need to 6 
¼ the need is 
completely 
fulfilled) 

� 668 adults Assess Core 
Resilience (ACR)  

� Love of self (12)  
� Love of others (9)  
� Love of higher power 

(8) 

29 Cronbach’s alpha values 
for the three domains is 
0.895, 0.915, and 0.935 
respectively, and 0.957 for 
the full scale 
The CRS had a positive 
correlation with scale of 
resilience (p < .01). 

Stein, N. R. 
et al. (2013) 
U. S. A 

Literature and focus 
groups 
Delphi expert 
investigation 
Test-retest 
CFA and hierarchical 
regression analysis 

Five-point scale 
(0 ¼ never to 4 ¼
very often) 

� 984 adults and 
college students 

Coping with 
Terror Scale 
(CWTS)  

� Faith-based coping 
(2)  

� Problem focused 
coping (11)  

� Positive engagement 
(7)  

� Strategic avoidance 
(5)  

� Fatalism (2) 

27 The test–retest reliability 
coefficients ranged from 
0 .77 to 0.92 
Х2(401) ¼ 773.49, CFI ¼
.903, 
RMSEA ¼ .046 (90% 
confidence interval ¼
.041-.050) 
Each factor has a 
significant correlation 
with the full scale 

Sun, X.-y. et al. 
(2016) 
China 

Literature review 
Expert 
recommendations 
Internal consistency 
and test-retest 
EFA and correlation 
analysis 

Four-point Likert 
scale (1 ¼ totally 
inaccurate to 4 ¼
perfectly 
accurate) 

� 2297 healthy 
population 

Chinese Mental 
Resilience Scale 
(CMRS)  

� Willpower (6)  
� Social support (6)  
� Optimism and self- 

confidence (6)  
� Problem solving (5)  
� Interpersonal 

interaction (4) 

27 Cronbach’s α coefficient, 
split-half reliability, and 
test–retest reliability was 
0.751, 0.685, and 0.719 
The fitting indexes of the 
structure model were: χ2 
¼ 1865, df ¼ 725, χ2/df ¼
2.57, GFI ¼ 0.913, AGFI ¼
0.875, incremental fit 
index (IFI) ¼ 0.932, 
Tucker–Lewis index (TLI) 
¼ 0.852, CFI ¼ 0.875, and 
RMSEA ¼ 0.058 
Negatively with the 
psychological health total 
score, anxiety, depression, 
and psychosis 

Urra Portillo, 
J. et al. 

Delphi expert 
investigation 

Five-point scale 
(from 1 ¼ not 

� 222 people 
affected by A 

Resistance to 
Trauma Test 
(trauma)  

� Emotional 
intelligence internal 
control (12) 

60 Cronbach’s alpha for 
domains ranged from 0.75 
to 0.87, and for the full 
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Author/year/ 
country of 
publication 

Approaches adopted 
for scale development 
& 
Use of statistic methods 
for reliability and 
validity 

Scale/scoring Sample and study 
setting 

Name of Scale Domains (number of 
items in each domain) 

Number 
of items 

Reliability & validity 

(2014) 
Spain 

Internal consistency 
CFA 

developed to 5 ¼
fully developed) 

traumatic life 
event  

� Values, principles, 
ethics (10)  

� Optimism, hope and 
sense of humor (12)  

� Social skills and 
relationships (10)  

� Acceptance and 
adaptation (8)  

� Internal congruency 
(8) 

scale was 0.96 
All loadings of Model 3 
were statistically 
significant (p < .001), 
although the overall fit of 
the model was not so good. 

Van der Meer 
[65] 
Netherland 

Literature review 
Delphi expert 
investigation 
Internal consistency 
EFA and correlation 
analysis 

Five-point range 
of responses: from 
0 ¼ completely 
disagree to 4 ¼
completely agree. 

� 522 general 
population 

Resilience 
Evaluation Scale 
(RES).  

� Self-confidence (3)  
� Self-efficacy (6) 

9 Cronbach’s α ranged from 
0.786 to 0.838. 
The EFA on the total 
sample yielded a two- 
factor solution as a good 
fit. 
The RES total score 
showed the highest 
positive correlation with 
the RS total score. 

Wagnild & 
Young [50] 
U.S. A 

A qualitative survey of 
24 women 
A review of the 
literature 
Internal consistency 
and test-retest 
Principal components 
analysis and 
correlation analysis 

Seven-point scale 
(from 1 ¼
disagree to 7 ¼
agree) 

� 810 community 
dwelling older 
adults 

Resilience scale 
(RS)  

� Personal 
competence (17)  

� Acceptance of self 
and life (8) 

25 Cronbach’s alpha 
reliability of full scale was 
0.93, with dimensions 
ranging from 0.42 to 0.64. 
The test–retest reliability 
was 0.67–0.84 
Positive correlations with 
physical health (r ¼
� 0.26) morale (r ¼ 0.28), 
and life satisfaction (r ¼
0.30), and a negative 
correlation with 
depression (r ¼ � 0.37)  
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