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Abstract

Background

Given their clinical significance and impact on stress response and their potential malleabil-

ity, resilience and posttraumatic growth (PTG) should receive greater attention as relevant

constructs in clinical and research practice in the Arab context. We aimed through the pres-

ent study to test the psychometric properties of Arabic translations of the 10-item Connor-

Davidson Resilience scale (CD-RISC-10), the 10-item and the 8-item Post-Traumatic

Growth Inventory-Short Form (PTGI-SF) in a sample of Lebanese adults from the general

population.

Methods

Three hundred eighty-seven Arabic-speaking participants (mean age = 26.17; 58.4%

females) responded to a self-report web-based questionnaire. The forward and backward

translation method was applied with the approval of the original developers of the scales.

Results

Confirmatory factor analysis indicated that fit of the one-factor model was acceptable, and

all indices suggested that configural, metric, and scalar invariance was supported across

gender for all the three scales. The CD-RISC-10, the 10-item and the 8-item PTGI-SF

yielded a good internal consistency, with a McDonald’sω of .89, .95, and .93, respectively.
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Higher resilience and higher PTG were significantly and positively associated with greater

cognitive reappraisal and lower emotion suppression, supporting convergent validity.

Conclusion

We preliminarily suggest that these Arabic instruments are appropriate for use in Lebanese

community adults to assess different positive responses after life crises, identify people with

lack or low levels of resilience and growth who might need intervention, and monitor their

response to therapy. Further cross-cultural validations should seek to extend their use in

broader Arabic-speaking populations and settings.

Background

Exposure to trauma not only contributes to harmful mental health impact, but may also be

associated with continued normal functioning or even induce positive changes [1]. The latter

outcomes may be attributable to positive dynamic psychological processes, such as post-trau-

matic growth (PTG) and resilience [2, 3]. Indeed, individuals substantially differ in the ways

how they face challenges and adversity. While struggling to heal after traumatic and stressful

events, an individual may actively develop positive emotional experiences, personal growth,

and transform in a way that positively affects their life, known as PTG [4]. However, when

adversity or trauma strike, they do not always make individuals struggle or shake their beliefs,

but can rather enable them to simply bounce back, known as resiliency [5]. The presence of

resilience and PTG is associated with positive indicators of mental health (e.g., self-esteem [6,

7], perceived social support [6, 8], positive affect [9, 10], sleep quality [11–13]), and are mani-

fested in greater well-being [14], whereas when lacking, they are related to a range of mental

health and behavioral problems [15–17]. Interestingly, resilience and PTG have proven to be

modifiable through interventions [18]. A critical step in assessing the efficiency of such inter-

ventions is the use of measurement instruments. Therefore, to prevent negative outcomes and

promote mental health and wellbeing after exposure to traumatic or stressful life events, valid

and reliable assessment measures are needed. Such measures will enable sound assessment,

monitoring and identification of target populations under adversity who are in need of

enhanced interventions. Valid and reliable measures can foster future research on resilience in

Arab countries, and help design and implement culturally-tailored and evidence-informed

interventions.

To this end, Connor and Davidson developed a 25-item five-factor measure, the Connor-

Davidson Resilience Scale (CD-RISC), which assesses resilience through self-report [5].

Despite being one of the best three resilience scales in terms of psychometric quality [19] and

the most widely used worldwide, this original English version of the CD-RISC has demon-

strated unstable psychometric properties across societies and cultures (i.e., inconsistent num-

ber of items [20–22] and/or factors [23–26]). This motivated many researchers to develop

shorter and more psychometrically sound versions (10 and 2 items) [27], from which the most

stable and most reliable at capturing the resilience construct is the 10-item version (CD-RISC-

10) [28]. The CD-RISC-10 has been translated into different languages, including French [29],

Spanish [30, 31], Finnish [32], Afrikaans [33], Persian [34], and Chinese [35]; it has also been

tested in different specific populations, i.e., students [33, 35, 36], community young adults [30,

31, 37], older adults [32, 38, 39], and adults on the autism spectrum [40]. The CD-RISC-10

yielded a unidimensional factor structure and good psychometric properties in both the
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original [28] and other linguistic [29–32, 34–36] validation studies. However, an Arabic short-

ened version of the CD-RISC has not been developed so far to the best of our knowledge.

On the other hand, the gold standard for the assessment of PTG is the Post-Traumatic

Growth Inventory (PTGI), a six-point 21-item scale that has been developed by Tedeschi and

Calhoun [41]. The PTGI measures positive changes following trauma. Since this original ver-

sion published in 1996, there has been a few attempts to develop shortened versions of the

PTGI including a 10-item five-factor structure version by Cann et al. (Posttraumatic Growth

Inventory-Short Form; PTGI-SF) [42], an 8-item four-factor structure version by Garrido-

Hernansaiz et al. [43], and a 5-item one-factor structure version by Gómez-Acosta et al. [44].

The PTGI has been largely used to thoroughly investigate PTG in various populations and cul-

tures [45]. In the present work, we are interested in the 10-item and 8-item PTGI-SF, which

have been translated in several languages including Spanish [43, 46], Portuguese [47], French

[48], Italian [49], Urdu [50], Malay [51], and Persian [52]. It is of note that the dimensionality

of PTG construct has been questioned, with studies describing the PTGI as being either unidi-

mensional (e.g., [53]), or as being formed by three- (e.g., [54]), four- [55, 56], and five- [57]

factors. A plausible explanation of these differences may be cultural factors, as the multidimen-

sional structure was observed in highly individualistic cultures (e. g., Australia [57]), while a

single dimension tended to appear in more collectivist countries [58]. The 10-item PTGI-SF

has been validated in the Arabic language in a sample of Palestinian professional helpers [59],

however, Palestinians represent a specific and particularly vulnerable population due to their

prolonged exposure to political violence, war experiences, and mental healthcare shortages

[60], and might not be representative of the broader Arabic-speaking population. This suggests

that its validation in another Arab context is needed to confirm its cross-cultural validity.

The Arab context

The ecological interpretation of resilience by Ungar [61] informs a definition of the construct

based on the four following principles: (1) Decentrality, which implies that, when facing adver-

sity, changes reside not only in individual resources, but also in the processes by which the

environment provide resources for the individual; (2) Complexity, which refers to the fact that

changes that occur under adversity and their causal processes are too complex, with aspects of

the environment being likely to exert more influence on outcomes than individual traits, (3)

Atypicality, which suggests that resilience may manifest in unusual ways (such as atypical use

of resources manifesting in nondemocratic decision making in a family) that are culturally and

contextually relevant for adaptive and positive changes, and (4) Cultural Relativity, which

reflects the extent to which processes of changes under adversity are both temporally (histori-

cally) and culturally embedded. Overall, this social ecological model of resilience suggests that

resilience is “less an individual trait” and more a quality of the individual’s physical and social

ecology [61]. Therefore, this ecological understanding of growth and resilience shifts the focus

from the individual to the changing environments, and emphasizes the major importance of a

better understanding of the processes that are likely to foster resilience within a given culture

and context. The Palestinian socio-political concept of ‘Sumud’ is a perfect example illustrating

the new conceptual framework of the social ecology of resilience [62], and refers to ways of

surviving in the specific Arab Palestinian context of chronic adversity, ongoing occupation,

limited infrastructure and lack of resources. Lebanese youth facing a series of crises and disas-

trous living conditions [63] and war-exposed Syrians [64] represent two other examples of

resilience largely involving physical/social ecologies and particular cultures/environments that

are far different from those observed in the Western world. However, there is scant data on

resilience within conflict zones and in underdeveloped countries, and a very limited amount
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of research on resilience within an Arabic or Muslim cultural context [62]. During the last

decades, Arab countries have undergone a series of conflicts, wars and terrorist attacks [65],

and faced, like all other countries, increasing disaster and climate-related threats [66, 67]. Nev-

ertheless, most of the research literature emerging from the Arab world have focused on the

negative psychological effects of experiencing these crises (e.g., [68–73]), while only very few

studies addressed resilience and PTG [74–77]. This highlights the importance of investigating

and deepening the understanding of positive human responses to trauma and stress in these

specific contexts. Indeed, given their clinical significance and impact on stress response and

their potential malleability, resilience and PTG should receive greater attention as relevant

constructs in clinical and research practice in Arab contexts. As such, there is a strong need to

provide clinicians and researchers with standardized methods and valid, reliable scales in the

Arabic language to evaluate these constructs.

The present study

Validating the short forms of the CD-RISC and the PTGI for Arabic-speaking people is valu-

able for more than one reason. First, resilience and PTGI are culturally-dependent constructs

[78, 79], and may be subject to change according to personal contexts and circumstances [5].

As such, developing brief, easy-to-use measures in the Arabic language can help promote

research on these constructs in the under-researched Arab-speaking populations, and there-

fore enhance our knowledge of how resilience and PTGI models differ across cultures, con-

texts and groups [78]. Second, the target population of these scales (i.e., CD-RISC and PTGI)

are generally survivors of major life crises (e.g., cancer, natural disasters, wars, terrorism), who

are likely to lack time and energy when responding to the questionnaire [42]. Third, adminis-

tering a reduced number of items implies lower costs of data gathering, which is of high inter-

est economically in the low-middle income Arab countries. Fourth, the available CD-RISC

and PTGI adaptations are not completely homologous to each other across countries, cultures

and settings. Given that there is no Arabic version of the CD-RISC-10 and the 8-item

PTGI-SF, and the fact that PTGI-SF has only been validated in a narrow context and a particu-

lar population (i.e., Palestinian health providers), the need for an Arabic translation of these

instruments in an Arabic-speaking population with extended sociodemographic and cultural

characteristics is evident.

We aimed through the present study to test the reliability and validity of Arabic translations

of the CD-RISC-10, the 10-item and the 8-item PTGI-SF in Lebanese adults from the general

population, with the approval of the original developers. We hypothesized that the Confirma-

tory Factor Analysis (CFA) would show that the theoretically assumed one-factor model of the

CD-RISC-10 will fit the data well. Since Arab countries are collectivist in nature [80], we also

hypothesized that the 10-item and the 8-item PTGI-SF will yield a unidimensional factor

structure. In addition, we expected that the three scales will show good internal consistency,

measurement invariance across gender, and that their total scores will be positively correlated

with emotion regulation, which corresponds to the way how individuals shape, experience and

express their emotions [81].

Methods

Procedures

Ethics approval for this study was obtained from the Psychiatric Hospital of the Cross ethics

committee (approval code: HPC-023-2022). Written informed consent was obtained from all

subjects; the online submission of the soft copy was considered equivalent to receiving a writ-

ten informed consent. All data were collected via a Google Form link, between May and July
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2022. The project was advertised on social media and included an estimated duration. Inclu-

sion criteria for participation included being a resident and citizen of Lebanon of adult age.

Excluded were those who refused to fill out the questionnaire. The “data duplicate” option in

excel was used to ensure that the same answer was not recorded more than once. After provid-

ing digital informed consent, participants were asked to complete the instruments described

below. Consent was assumed if a person completed the survey in its entirety. The survey was

anonymous and participants completed the survey voluntarily and without remuneration.

Translation procedure

The forward and backward translation method was applied to the resilience and post-trau-

matic stress scales. The English version was translated to Arabic by a Lebanese translator who

was completely unrelated to the study. Afterwards, a Lebanese psychologist with a full working

proficiency in English, translated the Arabic version back to English. The initial and translated

English versions were compared to detect and later eliminate any inconsistencies by a commit-

tee composed of the research team and the two translators.

Measures

Connor-Davidson Resilience Scale (CD-RISC). The CD-RISC comprises 10 items [28,

82], each of which are scored on a 5-point scale ranging from 0 (not true at all) to 4 (true nearly

all of the time). Examples of items include, “I am able to adapt when changes occur” and “I am

not easily discouraged by failure.” Higher scores on the CD-RISC-10 indicate higher levels of

resilience.

Post traumatic growth Inventory-Short Form (PTGI-SF). This scale measures favour-

able outcomes after a traumatic event, including 5 dimensions: relating to others, new possibil-

ities, personal strength, spiritual change and appreciation of life. Two versions exist for this

scale, the 10-item one [83] and the 8-item one [43].

Emotion regulation questionnaire. Validated in Lebanon [84], it is a ten-item tool used

to assess emotion regulation, which yields two scores: cognitive reappraisal and emotion sup-

pression. Higher scores indicate higher aspects of emotion regulation respectively (McDo-

nald’s ω was .84 for emotion suppression and .91 for cognitive reappraisal in this study).

Demographics. Participants were asked to provide their demographic details consisting

of age, sex, highest educational attainment, region of living, marital status and the Household

Crowding Index (HCI); the latter reflecting the socioeconomic status (SES) of the family [85],

is the ratio of the number of persons living in the house over the number of rooms in it

(excluding the kitchen and the bathrooms). Values <1 reflect a high SES, between 1–2 a mod-

erate SES and>2 a low SES.

Analytic strategy

Confirmatory factor analysis. There were no missing responses in the dataset. We used

data from the total sample to conduct a CFA using the SPSS AMOS v.26 software. The mini-

mum sample size to conduct a confirmatory factor analysis ranges from 3 to 20 times the num-

ber of the scale’s variables [86]. Therefore, we assumed a minimum sample of 200 participants

needed to have enough statistical power based on a ratio of 20 participants per one item of the

scale, which was exceeded in our sample. Our intention was to test the original model of the

resilience and PTG scores (i.e., unidimensional models). Parameter estimates were obtained

using the maximum likelihood method and fit indices. To check if the model was adequate,

several fit indices were calculated: the normed model chi-square (χ2/df), the Steiger-Lind root

mean square error of approximation (RMSEA), the Tucker-Lewis Index (TLI) and the
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comparative fit index (CFI). Values� 5 for χ2/df, and� .08 for RMSEA, and .95 for CFI and

TLI indicate good fit of the model to the data [87]. Additionally, evidence of convergent valid-

ity was assessed in this subsample using the Fornell-Larcker criterion, with average variance

extracted (AVE) values of� .50 considered adequate [88].

Gender invariance. To examine gender invariance of CD-RISC-10 and PTGI-SF scores,

we conducted multi-group CFA [89] using the total sample. Measurement invariance was

assessed at the configural, metric, and scalar levels [90]. Configural invariance implies that the

latent scales variable(s) and the pattern of loadings of the latent variable(s) on indicators are

similar across gender (i.e., the unconstrained latent model should fit the data well in both

groups). Metric invariance implies that the magnitude of the loadings is similar across gender;

this is tested by comparing two nested models consisting of a baseline model and an invariance

model. Lastly, scalar invariance implies that both the item loadings and item intercepts are

similar across gender and is examined using the same nested-model comparison strategy as

with metric invariance [89]. We accepted ΔCFI� .010 and ΔRMSEA� .015 or ΔSRMR�

.010 as evidence of invariance [89, 91].

Further analyses. Composite reliability in both subsamples was assessed using McDo-

nald’s ω, with values greater than .70 reflecting adequate composite reliability [92]. McDo-

nald’s ω was selected as a measure of composite reliability because of known problems with

the use of Cronbach’s α (e.g., [93]). To assess convergent and criterion-related validity, we

examined bivariate correlations between resilience and PTG scores and emotion regulation.

Based on Cohen (1992) [94], values� .10 were considered weak, ~ .30 were considered mod-

erate, and ~ .50 were considered strong correlations.

Results

Three hundred eighty-seven participants participated in this study, with a mean age of

26.17 ± 11.47 years and 58.4% females. The mean and standard deviations of the scores used

were as follows: resilience (23.88 ± 7.29), PTG-10 (28.04 ± 11.78), PTG-8 (22.48 ± 9.39), cogni-

tive reappraisal (23.83 ± 16.56), and expressive suppression (8.36 ± 5.51). Other descriptive sta-

tistics of the sample can be found in Table 1.

Table 1. Sociodemographic and other characteristics of the sample (N = 387).

Variable N (%)

Sex

Male 161 (41.6%)

Female 226 (58.4%)

Marital status

Single 311 (80.4%)

Married 76 (19.6%)

Education level

Secondary or less 66 (17.1%)

University 321 (82.9%)

Region of living

Urban 294 (76.0%)

Rural 93 (24.0%)

Mean ± SD

Age (years) 26.17 ± 11.47

Household crowding index (persons/room) 1.47 ± 1.00

https://doi.org/10.1371/journal.pone.0293079.t001
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Confirmatory factor analysis of the resilience scale

CFA indicated that fit of the 1-factor model of the CD-RISC-10 was acceptable: χ2/df = 142.69/

35 = 4.07, RMSEA = .089 (90% CI = .074, .105), SRMR = .047, CFI = .931, TLI = .912. When

adding a correlation between residuals 1 and 2, the fit indices improved as follows: χ2/

df = 103.49/34 = 3.04, RMSEA = .073 (90% CI .057, .089), SRMR = .043, CFI = .956, TLI =

.941. The standardised estimates of factor loadings were all adequate (see Table 2). The conver-

gent validity for this model was borderline, as AVE = .44.

Gender invariance

As reported in Table 3, all indices suggested that configural, metric, and scalar invariance was

supported across gender. Given these results, we computed an independent-samples t-test to

examine gender differences in CD-RISC-10 scores. The results showed that there was no statis-

tically significant difference between men (M = 24.54, SD = 7.69) and women (M = 23.40,

SD = 6.98), t(385) = 1.52, p = .131, d = 2.71.

Composite reliability

Composite reliability of CD-RISC-10 scores was adequate in women (ω = .87), men (ω = .91),

and the total sample (ω = .89).

Confirmatory factor analysis of the PTG-8 and PTG-10 scales

CFA indicated that fit of the 1-factor model of the 10-item PTGI-SF scale was more or less

acceptable: χ2/df = 180.29/35 = 5.15, RMSEA = .104 (90% CI = .089, .119), SRMR = .036, CFI

= .953, TLI = .940. When adding a correlation between residuals of items 1 and 2, the fit indi-

ces improved as follows: χ2/df = 118.70/34 = 3.49, RMSEA = .08 (90% CI .065, .096), SRMR =

Table 2. Items of the CD-RISC-10 in English and factor loadings derived from the confirmatory factor analysis

(CFA) in the total sample.

Item Total

1. I am able to adapt to change. .56

2. I can deal with whatever comes. .75

3. I try to see the humorous side of problems. .45

4. Coping with stress can strengthen me. .67

5. I tend to bounce back after illness or hardship. .72

6. I can achieve goals despite obstacles. .72

7. I can stay focused under pressure. .62

8. I am not easily discouraged by failure. .59

9. I think of myself as a strong person. .77

10. I can handle unpleasant feelings. .71

https://doi.org/10.1371/journal.pone.0293079.t002

Table 3. Measurement invariance across gender in the total sample.

Model χ2 df CFI RMSEA SRMR Model Comparison Δχ2 ΔCFI ΔRMSEA ΔSRMR Δdf p

Configural 160.38 68 .943 .059 .044

Metric 174.06 77 .940 .057 .046 Configural vs metric 13.68 .003 .002 .002 9 .134

Scalar 199.86 86 .930 .059 .046 Metric vs scalar 25.8 .010 .002 < .001 9 .002

Note. CFI = Comparative fit index; RMSEA = Steiger-Lind root mean square error of approximation; SRMR = Standardised root mean square residual.

https://doi.org/10.1371/journal.pone.0293079.t003
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.031, CFI = .973, TLI = .964. The convergent validity for this model was good, as AVE = .64.

CFA indicated that fit of the 1-factor model of the 8-item PTGI-SF scale was more or less

acceptable: χ2/df = 84.03/20 = 4.20, RMSEA = .091 (90% CI .071, .112), SRMR = .035, CFI =

.972, TLI = .961. When adding a correlation between residuals of items 8 and 19, the fit indices

were excellent as follows: χ2/df = 34.61/19 = 1.82, RMSEA = .046 (90% CI .020, .070), SRMR =

.018, CFI = .993, TLI = .990. The convergent validity for this model was good, as AVE = .63.

The standardised estimates of factor loadings were all adequate for both scales (see Table 4).

Gender invariance

As reported in Table 5, all indices suggested that configural, metric, and scalar invariance of

both 10-item and 8-item PGTI-SF was supported across gender. Given these results, we com-

puted an independent-samples t-test to examine gender differences in terms of both scores.

The results showed that there was no statistically significant difference between men and

women in terms of 10-item PGTI-SF (M = 27.78, SD = 11.59 vs M = 28.23, SD = 11.93; t(385)

= .377, p = .707, d = 2.32) and 8-item PGTI-SF (M = 22.24, SD = 9.22 vs M = 22.65, SD = 9.52;

t(385) = .428, p = .669, d = 2.89).

Composite reliability

Composite reliability of scores was adequate for 10-item PTGI-SF in women (ω = .95), men (ω
= .95), and the total sample (ω = .95). Same goes for 8-item PTGI-SF in women (ω = .93), men

(ω = .94), and the total sample (ω = .93).

Table 4. Items of the 10-item and 8-item PTGI-SF scales in English and factor loadings derived from the confir-

matory factor analysis (CFA) in the total sample.

Item 10-item PTGI-SF 8-item PTGI-SF

1. I changed my priorities about what is important in life. .76

19. I learned a great deal about how wonderful people are. .68 .66

2. I have a greater appreciation for the value of my own life. .82 .82

5. I have a better understanding of spiritual matters. .73 .72

7. I established a new path for my life. .84

8. I have a greater sense of closeness with others. .69 .66

18. I discovered that I’m stronger than I thought I was. .86 .86

17. I have a stronger religious faith. .82 .83

11. I am able to do better things with my life. .88 .88

10. I know better that I can handle difficulties. .89 .90

https://doi.org/10.1371/journal.pone.0293079.t004

Table 5. Measurement invariance across gender in the total sample.

Model χ2 df CFI RMSEA SRMR Model Comparison Δχ2 ΔCFI ΔRMSEA ΔSRMR Δdf p

Model 1: 10-item PTGI-SF

Configural 157.88 68 .971 .059 .024

Metric 178.76 77 .968 .059 .033 Configural vs metric 20.88 .003 < .001 .009 9 .013

Scalar 206.37 86 .962 .060 .034 Metric vs scalar 27.61 .006 .001 .001 9 .001

Model 2: 8-item PTGI-SF

Configural 72.52 38 .985 .049 .025

Metric 89.75 45 .981 .051 .034 Configural vs metric 17.23 .004 .002 .009 7 .016

Scalar 110.93 52 .975 .054 .037 Metric vs scalar 21.18 .006 .003 .003 7 .003

Note. CFI = Comparative fit index; RMSEA = Steiger-Lind root mean square error of approximation; SRMR = Standardized root mean square residual.

https://doi.org/10.1371/journal.pone.0293079.t005
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Construct validity

Higher resilience was significantly and positively correlated with higher PTG. Both scores

were significantly and moderately-highly associated with higher cognitive reappraisal and

lower emotion suppression (Table 6).

Discussion

The main objective of the current study was to examine the psychometric properties of an Ara-

bic translation of the CD-RISC-10, the 10-item and the 8-item PTGI-SF in Arabic-speaking

community adults in Lebanon. Overall, our findings demonstrated that these three forms had

unidimensional factor structure, good reliability, convergent validity and gender invariance,

suggesting they can be used to investigate resilience and PTG in Arabic-speaking people, at

least in the Lebanese context. Over the last years, Lebanon has known unprecedented social,

political and economic crises, a resurgence of violent extremism, with a string of disasters (e.g.,

the Beirut blast) [95–97], making the country a unique context to investigate trauma

responses. Providing the Arabic CD-RISC-10 and PTGI-SF, adapted to the Lebanese context,

may allow the identification of individuals who should be targeted by interventions based on

low resilience and PTG levels.

The current analyses revealed that all 10 items of the Arabic CD-RISC-10 were represented

by a common factor and had an excellent internal reliability, thus confirming the robust psy-

chometric characteristics of the measure. These findings are in line with the original study

[28], as well as other validation studies that examined the psychometric quality and usefulness

of the CD-RISC-10 in different sub-samples, i.e. Chinese adolescent students [35], Canadian

[29], Spanish [30], Nigerian [31], and US [36] university students, Finnish [32], Spanish, Chi-

nese [39], and Persian older adults [34]. Similarly, the Arabic 10-item and the 8-item PTGI-SF

yielded single-factor structure and showed adequate internal consistency, supporting their

unidimensionality and excellent psychometric properties as observed in the original validation

studies [42, 43], and other adaptations of the scales in various contexts and cultural back-

grounds (e.g., [43, 46–52]).

As expected, our data supported the assumption of measurement invariance across gender

groups at the configural, metric, and scalar levels for all three scales. Some previous studies sug-

gested that gender invariance of the CD-RISC-10 is not established [36]. For instance, women

from a community US sample [98] and a Canadian medical students sample [99] displayed

lower resilience scores. Likewise, another research found that US female public accounting had

lower resilience compared to males, but also provided evidence of validity and stability of the

scale factor structure across gender groups [100]. Other researchers, however, documented no

differences by gender in total CD-RISC-10 scores [32]. Regarding the PTGI-SF, differences

Table 6. Correlations of CD-RISC-10, 10-item and 8-item PTGI-SF with the other measures on the total sample.

1 2 3 4 5 6

1. Resilience 1

2. 10-item PTGI-SF .47*** 1

3. 8-item PTGI-SF .46*** .99*** 1

4. Cognitive reappraisal .47*** .60*** .59*** 1

5. Emotion suppression -.41*** -.46*** -.46*** -.74*** 1

6. Age -.07 -.01 -.01 -.03 .01 1

***p< .001

https://doi.org/10.1371/journal.pone.0293079.t006
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across gender have also been observed, with women reporting greater PTGI levels [46, 101,

102], whereas some evidence supported its invariance across gender (e.g. [46, 49]).

To test the divergent validity of all three scales, we explored the correlations of the CD-RISC-

10, 10-item and 8-item PTGI-SF total scores with the two emotion regulation dimensions. We

found that higher resilience and higher growth significantly correlated with greater cognitive

reappraisal and lower emotion suppression, suggesting a high discriminant validity. This is in

agreement with prior research suggesting that resilient people who manifest positive changes

and growth in the face of adversity are more likely to regulate their emotions timely and effec-

tively, and that emotion regulation strategies may foster adaptive positive responses, such as

resilience and PTG [103]. Using emotion regulation strategies has also been shown to be poten-

tial mechanism used by resilient people as buffers against stressful events [104, 105]. In sum,

our understanding of the dynamics of these correlations is relevant evidence to the distinctive

nature of the resilience, growth and emotion regulation concepts [103].

Study limitations

Our findings should be considered as preliminary due to certain limitations. The study has a

cross-sectional design and a self-report nature. The study was conducted in one Arab country,

Lebanon, limiting any generalization of our findings to Arab-speaking people from other Arab

and non-Arab countries. Future longitudinal and cross-cultural research is needed to address

these limitations. A selection bias is present because of the snowball sampling technique used to

recruit participants and the fact that most participants had a university level of education, which

limits the generalizability of the results. Participants were expected to read through inclusion

criteria and agree that they were residents and citizens of Lebanon, however, there is a possibil-

ity of non-citizens/residents having potentially filled out the questionnaire. The single-factor

CD-RISC-10 exhibited borderline convergent validity, which points to the need for further

adaptation of the measure for other contexts. Further research needs to address other psycho-

metric properties of the scales, namely test-retest reliability, convergent and divergent validity,

as well as content and criterion-validity (predictive validity). Finally, there is a need to validate

further measures that apply the social-ecological resilience theory, and account, therefore, for

complex linkages of individuals, families, communities, and the cultural environment in foster-

ing resilience (such as the student social-ecological resilience measure (Student-SERM) [106]).

Conclusion

The present findings add to the existing literature by providing three brief and psychometri-

cally valid measures of resilience and PTG in the Arabic language (i.e., the CD-RISC-10, the

10-item and the 8-item PTGI-SF). Beyond their good psychometric characteristics, the brevity

of these three scales offers major advantages for Arab investigators and respondents in terms

of reduced data collection time, burden and costs. We preliminarily suggest that these Arabic

instruments are appropriate for use in Lebanese community adults to assess different positive

responses after life crises, identify people with lack or low levels of resilience and growth who

might need intervention, and monitor their response to therapy. Further cross-cultural valida-

tions should seek to extend their use in broader Arabic-speaking populations and settings.
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44. Gómez-Acosta A, Ramos-Vera C, Sierra Barón W: Validation of an ultra-short version of the posttrau-

matic growth inventory in Colombian adults exposed to COVID-19. Death Stud 2022:1–9. https://doi.

org/10.1080/07481187.2022.2098415 PMID: 35822900

45. Calhoun LG, Tedeschi RG: The foundations of posttraumatic growth: An expanded framework. In:

Handbook of posttraumatic growth. edn.: Routledge; 2014: 3–23.

46. Garrido-Hernansaiz H, Rodrı́guez-Rey R, Collazo-Castiñeira P, Collado S: The posttraumatic growth

inventory-short form (PTGI-SF): A psychometric study of the spanish population during the COVID-19

pandemic. Current Psychology 2022:1–10. https://doi.org/10.1007/s12144-021-02645-z PMID:

35035195

47. Lamela D, Figueiredo B, Bastos A, Martins H: Psychometric properties of the Portuguese version of

the Posttraumatic Growth Inventory Short Form among divorced adults. European Journal of Psycho-

logical Assessment 2014, 30(1):3.

48. Cadell S, Suarez E, Hemsworth D: Reliability and validity of a French version of the posttraumatic

growth inventory. Open Journal of Medical Psychology 2015, 4(02):53.

49. Prati G, Pietrantoni L: Italian adaptation and confirmatory factor analysis of the full and the short form

of the Posttraumatic Growth Inventory. Journal of Loss and Trauma 2014, 19(1):12–22.

50. Aslam N, Kamal A: Assessing positive changes among flood affected individuals: Translation and vali-

dation of Post-Traumatic Growth Inventory-Short Form (PTGI-SF). Pakistan Journal of Medical

Research 2019, 58(2):59.

51. Abdullah M, Hami R, Appalanaido GK, Azman N, Shariff NM, Sharif SSM: Validation of the Malay ver-

sion of the posttraumatic growth inventory-short form (PTGI-SF) among Malaysian cancer patients.

ASEAN Journal of Psychiatry 2017, 18(2):1–9.

52. Amiri H, Rezapour M, Nekoei-Moghadam M, Nakhaee N: Translation and adaptation of the posttrau-

matic growth inventory-short form into Persian. The Open Psychology Journal 2020, 13(1).

53. Joseph S, Alex Linley P, Harris GJ: Understanding positive change following trauma and adversity:

Structural clarification. Journal of loss and trauma 2004, 10(1):83–96.

54. Tedeschi R. G., & Calhoun L. G. (1995). Trauma and transformation: Growing in the aftermath of suf-

fering. Thousand Oaks, CA: Sage.

PLOS ONE Arabic resilience and post-traumatic growth scales

PLOS ONE | https://doi.org/10.1371/journal.pone.0293079 January 2, 2024 13 / 16

http://www.ncbi.nlm.nih.gov/pubmed/18540281
https://doi.org/10.1186/s12888-022-04138-0
http://www.ncbi.nlm.nih.gov/pubmed/35869455
https://doi.org/10.1007/s10578-020-00970-1
http://www.ncbi.nlm.nih.gov/pubmed/32086664
https://doi.org/10.3389/fpsyg.2019.01237
https://doi.org/10.3389/fpsyg.2019.01237
http://www.ncbi.nlm.nih.gov/pubmed/31214071
https://doi.org/10.1177/1362361320908095
http://www.ncbi.nlm.nih.gov/pubmed/32168989
https://doi.org/10.1007/BF02103658
http://www.ncbi.nlm.nih.gov/pubmed/8827649
https://doi.org/10.1007/s12144-021-02645-z
http://www.ncbi.nlm.nih.gov/pubmed/35035195
https://doi.org/10.1080/07481187.2022.2098415
https://doi.org/10.1080/07481187.2022.2098415
http://www.ncbi.nlm.nih.gov/pubmed/35822900
https://doi.org/10.1007/s12144-021-02645-z
http://www.ncbi.nlm.nih.gov/pubmed/35035195
https://doi.org/10.1371/journal.pone.0293079


55. Taku K, Calhoun LG, Tedeschi RG, Gil-Rivas V, Kilmer RP, Cann A: Examining posttraumatic growth

among Japanese university students. Anxiety Stress Coping 2007, 20(4):353–367. https://doi.org/10.

1080/10615800701295007 PMID: 17999236

56. Ho SM, Chan CL, Ho RT: Posttraumatic growth in Chinese cancer survivors. Psychooncology 2004,

13(6):377–389. https://doi.org/10.1002/pon.758 PMID: 15188445

57. Tedeschi RG, Calhoun LG: The Posttraumatic Growth Inventory: measuring the positive legacy of

trauma. J Trauma Stress 1996, 9(3):455–471. https://doi.org/10.1007/BF02103658 PMID: 8827649

58. Bousquet F., 2013. Natural Disasters in MENA: A Regional Overview (No. 20563). The World Bank

Group.

59. Veronese G, Pepe A: Using the posttraumatic growth inventory–short form with Palestinian helpers liv-

ing in conflict areas. Measurement and Evaluation in Counseling and Development 2019, 52(3):207–

221.

60. Organization WH: The World health report: 2005: make every mother and child count: World Health

Organization; 2005.

61. Ungar M: The social ecology of resilience: addressing contextual and cultural ambiguity of a nascent

construct. American journal of orthopsychiatry 2011, 81(1):1. https://doi.org/10.1111/j.1939-0025.

2010.01067.x PMID: 21219271

62. Marie M, Hannigan B, Jones A: Social ecology of resilience and Sumud of Palestinians. Health 2018,

22(1):20–35. https://doi.org/10.1177/1363459316677624 PMID: 28177266

63. Elsayed NM, Puffer ES, Sikkema KJ: The ecology of resilience: Predictors of psychological health in

youth in Lebanon. Community Psychology in Global Perspective 2018, 4(2):136–149.

64. Popham CM, McEwen FS, Karam E, Fayyad J, Karam G, Saab D, Moghames P, Pluess M: Predictors

of psychological risk and resilience among Syrian refugee children. Journal of child psychology and

psychiatry 2023, 64(1):91–99. https://doi.org/10.1111/jcpp.13670 PMID: 35821563

65. Al-ghzawi HM, ALBashtawy M, Azzeghaiby SN, Alzoghaibi IN: The impact of wars and conflicts on

mental health of Arab population. International Journal of Humanities and Social Science 2014, 4

(6):237–242.

66. Ghomian Z, Yousefian S: Natural disasters in the Middle-East and North Africa With a focus on Iran:

1900 to 2015. Health in Emergencies and Disasters 2017, 2(2):53–62.

67. Bousquet F: Natural Disasters in MENA: a regional overview. 2013.

68. Fekih-Romdhane F, Chennoufi L, Cheour M: PTSD and depression among museum workers after the

March 18 Bardo museum terrorist attack. Community mental health journal 2017, 53(7):852–858.

https://doi.org/10.1007/s10597-017-0085-z PMID: 28176209

69. Zouki E, Chahine A, Mhanna M, Obeid S, Hallit S: Rate and correlates of post-traumatic stress disor-

der (PTSD) following the Beirut blast and the economic crisis among Lebanese University students: a

cross-sectional study. BMC psychiatry 2022, 22(1):1–10.

70. Yaacoub H, Haddad C, Dib T, Zoghbi M, Assaad S, Obeid S, et al: Posttraumatic stress disorders and

depression among male inpatient adults involved in the Lebanese war. Perspectives in Psychiatric

Care 2020, 56(2):263–269. https://doi.org/10.1111/ppc.12421 PMID: 31318076

71. Yaacoub H, Hallit S, Haddad C, Zoghbi M, Dib T, Kazour F: Association of war and other factors with

substance use in a Lebanese male sample. Journal of Drug Issues 2019, 49(1):106–117.

72. Marie M, SaadAdeen S, Battat M: Anxiety disorders and PTSD in Palestine: a literature review. BMC

psychiatry 2020, 20(1):1–18.

73. Papanikolaou V, Gadallah M, Leon GR, Massou E, Prodromitis G, Skembris A, Levett J: Relationship

of locus of control, psychological distress, and trauma exposure in groups impacted by intense political

conflict in Egypt. Prehospital and disaster medicine 2013, 28(5):423–427. https://doi.org/10.1017/

S1049023X13008601 PMID: 23719509

74. Fekih-Romdhane F, Barbari G, Ridha R, Cheour M: Stress post-traumatique chez les femmes vic-

times de violence entre partenaires intimes. L’information psychiatrique 2021, 97(3):217–229.

75. Winkel C, McNally B, Omari RA: Finding Strength in Times of Crisis? Post-Traumatic Growth During

the Covid-19 Pandemic: A Saudi Arabian Perspective. Illness, Crisis & Loss

2022:10541373221105815.

76. Umer M, Elliot DL: Being hopeful: Exploring the dynamics of post-traumatic growth and hope in refu-

gees. Journal of Refugee studies 2021, 34(1):953–975.

77. Naja F, Radwan H, Cheikh Ismail L, Hashim M, Rida WH, Abu Qiyas S, Bou-Karroum K, Alameddine

M: Practices and resilience of dieticians during the COVID-19 pandemic: a national survey in the

United Arab Emirates. Human Resources for Health 2021, 19(1):1–12.

PLOS ONE Arabic resilience and post-traumatic growth scales

PLOS ONE | https://doi.org/10.1371/journal.pone.0293079 January 2, 2024 14 / 16

https://doi.org/10.1080/10615800701295007
https://doi.org/10.1080/10615800701295007
http://www.ncbi.nlm.nih.gov/pubmed/17999236
https://doi.org/10.1002/pon.758
http://www.ncbi.nlm.nih.gov/pubmed/15188445
https://doi.org/10.1007/BF02103658
http://www.ncbi.nlm.nih.gov/pubmed/8827649
https://doi.org/10.1111/j.1939-0025.2010.01067.x
https://doi.org/10.1111/j.1939-0025.2010.01067.x
http://www.ncbi.nlm.nih.gov/pubmed/21219271
https://doi.org/10.1177/1363459316677624
http://www.ncbi.nlm.nih.gov/pubmed/28177266
https://doi.org/10.1111/jcpp.13670
http://www.ncbi.nlm.nih.gov/pubmed/35821563
https://doi.org/10.1007/s10597-017-0085-z
http://www.ncbi.nlm.nih.gov/pubmed/28176209
https://doi.org/10.1111/ppc.12421
http://www.ncbi.nlm.nih.gov/pubmed/31318076
https://doi.org/10.1017/S1049023X13008601
https://doi.org/10.1017/S1049023X13008601
http://www.ncbi.nlm.nih.gov/pubmed/23719509
https://doi.org/10.1371/journal.pone.0293079


78. Kaye-Kauderer HP, Levine J, Takeguchi Y, Machida M, Sekine H, Taku K, et al: Post-Traumatic

Growth and Resilience Among Medical Students After the March 2011 Disaster in Fukushima, Japan.

Psychiatr Q 2019, 90(3):507–518.

79. Calhoun LG, Cann A, Tedeschi RG: The posttraumatic growth model: Sociocultural considerations.

2010.

80. Hofstede G: Dimensionalizing cultures: The Hofstede model in context. Online readings in psychology

and culture 2011, 2(1):8.

81. Gross JJ: The emerging field of emotion regulation: An integrative review. Review of general psychol-

ogy 1998, 2(3):271–299.

82. Connor KM, Davidson JR: Development of a new resilience scale: the Connor-Davidson Resilience

Scale (CD-RISC). Depress Anxiety 2003, 18(2):76–82. https://doi.org/10.1002/da.10113 PMID:

12964174

83. Cann A, Calhoun LG, Tedeschi RG, Taku K, Vishnevsky T, Triplett KN, Danhauer SC: A short form of

the Posttraumatic Growth Inventory. Anxiety Stress Coping 2010, 23(2):127–137. https://doi.org/10.

1080/10615800903094273 PMID: 19582640

84. Kahwagi RM, Zeidan RK, Haddad C, Hallit R, Sacre H, Kheir N, Salameh P, Obeid S, Hallit S: Emotion

regulation among Lebanese adults: Validation of the Emotion Regulation Questionnaire and associa-

tion with attachment styles. Perspect Psychiatr Care 2021, 57(2):809–820. https://doi.org/10.1111/

ppc.12619 PMID: 32936945

85. Melki IS, Beydoun HA, Khogali M, Tamim H, Yunis KA, National Collaborative Perinatal Neonatal N:

Household crowding index: a correlate of socioeconomic status and inter-pregnancy spacing in an

urban setting. J Epidemiol Community Health 2004, 58(6):476–480.

86. Mundfrom DJ, Shaw DG, Ke TL: Minimum sample size recommendations for conducting factor analy-

ses. International journal of testing 2005, 5(2):159–168.

87. Schermelleh-Engel K, Moosbrugger H, Müller H: Evaluating the fit of structural equation models: Tests

of significance and descriptive goodness-of-fit measures. Methods of psychological research online

2003, 8(2):23–74.

88. Malhotra N, Dash S: Marketing Research: An Applied Orientation (; Pearson, Ed.). In.: Delhi; 2011.

89. Chen FF: Sensitivity of goodness of fit indexes to lack of measurement invariance. Structural equation

modeling: a multidisciplinary journal 2007, 14(3):464–504.

90. Vadenberg R, Lance C: A review and synthesis of the measurement in variance literature: Sugges-

tions, practices, and recommendations for organizational research. Organ Res Methods 2000, 3:4–

70.

91. Cheung GW, Rensvold RB: Evaluating goodness-of-fit indexes for testing measurement invariance.

Structural equation modeling 2002, 9(2):233–255.

92. Dunn TJ, Baguley T, Brunsden V: From alpha to omega: A practical solution to the pervasive problem

of internal consistency estimation. British journal of psychology 2014, 105(3):399–412.

93. McNeish D: Thanks coefficient alpha, we’ll take it from here. Psychological methods 2018, 23(3):412.

https://doi.org/10.1037/met0000144 PMID: 28557467

94. Cohen J: Quantitative methods in psychology: A power primer. In: Psychological bulletin: 1992: Cite-

seer; 1992.

95. Hussein S: Preventing Violent Extremism the Lebanese Way. Perspectives on Terrorism 2021, 15

(5):72–84.

96. Abouzeid M, Halwani DA, Mokdad AH, Habib RR: A Generation at Risk: The Impacts of Lebanon’s

Escalating Humanitarian Crisis on Children. Frontiers in Public Health 2021:1177.

97. Farran N: Mental health in Lebanon: Tomorrow’s silent epidemic. Mental Health & Prevention 2021,

24:200218. https://doi.org/10.1016/j.mhp.2021.200218 PMID: 34660191

98. Campbell-Sills L, Forde DR, Stein MB: Demographic and childhood environmental predictors of resil-

ience in a community sample. Journal of psychiatric research 2009, 43(12):1007–1012. https://doi.

org/10.1016/j.jpsychires.2009.01.013 PMID: 19264325

99. Rahimi B, Baetz M, Bowen R, Balbuena L: Resilience, stress, and coping among Canadian medical

students. Canadian medical education journal 2014, 5(1):e5. PMID: 26451221

100. Smith KJ, Emerson DJ, Schuldt MA: A demographic and psychometric assessment of the Connor-

Davidson resilience scale 10 (CD-RISC 10) with a US public accounting sample. Journal of Accounting

& Organizational Change 2018.

101. Helgeson VS, Reynolds KA, Tomich PL: A meta-analytic review of benefit finding and growth. Journal

of consulting and clinical psychology 2006, 74(5):797. https://doi.org/10.1037/0022-006X.74.5.797

PMID: 17032085

PLOS ONE Arabic resilience and post-traumatic growth scales

PLOS ONE | https://doi.org/10.1371/journal.pone.0293079 January 2, 2024 15 / 16

https://doi.org/10.1002/da.10113
http://www.ncbi.nlm.nih.gov/pubmed/12964174
https://doi.org/10.1080/10615800903094273
https://doi.org/10.1080/10615800903094273
http://www.ncbi.nlm.nih.gov/pubmed/19582640
https://doi.org/10.1111/ppc.12619
https://doi.org/10.1111/ppc.12619
http://www.ncbi.nlm.nih.gov/pubmed/32936945
https://doi.org/10.1037/met0000144
http://www.ncbi.nlm.nih.gov/pubmed/28557467
https://doi.org/10.1016/j.mhp.2021.200218
http://www.ncbi.nlm.nih.gov/pubmed/34660191
https://doi.org/10.1016/j.jpsychires.2009.01.013
https://doi.org/10.1016/j.jpsychires.2009.01.013
http://www.ncbi.nlm.nih.gov/pubmed/19264325
http://www.ncbi.nlm.nih.gov/pubmed/26451221
https://doi.org/10.1037/0022-006X.74.5.797
http://www.ncbi.nlm.nih.gov/pubmed/17032085
https://doi.org/10.1371/journal.pone.0293079


102. Vishnevsky T, Cann A, Calhoun LG, Tedeschi RG, Demakis GJ: Gender differences in self-reported

posttraumatic growth: A meta-analysis. Psychology of women quarterly 2010, 34(1):110–120.

103. Troy AS, Mauss IB: Resilience in the face of stress: Emotion regulation as a protective factor. Resil-

ience and mental health: Challenges across the lifespan 2011, 1(2):30–44.

104. Tugade MM, Fredrickson BL: Resilient individuals use positive emotions to bounce back from negative

emotional experiences. Journal of personality and social psychology 2004, 86(2):320. https://doi.org/

10.1037/0022-3514.86.2.320 PMID: 14769087

105. Ong AD, Bergeman CS, Bisconti TL, Wallace KA: Psychological resilience, positive emotions, and

successful adaptation to stress in later life. Journal of personality and social psychology 2006, 91

(4):730. https://doi.org/10.1037/0022-3514.91.4.730 PMID: 17014296

106. Amini-Tehrani M, Nasiri M, Sadeghi R, Hoseini ES, Jalali T, Zamanian H: Social-Ecological measure

of resilience: an adapted measure for Persian-speaking university students. Health Promot Perspect

2020, 10(3):207–219. https://doi.org/10.34172/hpp.2020.34 PMID: 32802757

PLOS ONE Arabic resilience and post-traumatic growth scales

PLOS ONE | https://doi.org/10.1371/journal.pone.0293079 January 2, 2024 16 / 16

https://doi.org/10.1037/0022-3514.86.2.320
https://doi.org/10.1037/0022-3514.86.2.320
http://www.ncbi.nlm.nih.gov/pubmed/14769087
https://doi.org/10.1037/0022-3514.91.4.730
http://www.ncbi.nlm.nih.gov/pubmed/17014296
https://doi.org/10.34172/hpp.2020.34
http://www.ncbi.nlm.nih.gov/pubmed/32802757
https://doi.org/10.1371/journal.pone.0293079

