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Abstract
Background
To test the psychometric properties of a traditional Chinese version of the Resilience Scale for Children (RS-10) and examine its factorial structure via a confirmatory factor analysis (CFA).

Methods
One hundred and eighty-six Hong Kong Chinese children with cancer were recruited in the paediatric oncology units of two public acute-care hospitals in Hong Kong to participate in this cross-sectional study. The psychometric properties of the traditional Chinese version of the RS-10 were assessed, namely its content equivalence, convergent and discriminant validity, construct validity, internal consistency and test–retest reliability.


Results
The newly translated traditional Chinese version of the RS-10 demonstrated adequate internal consistency (Cronbach’s α = .83, McDonald’s Ω = .80), excellent test–retest reliability (.89), good content equivalence (CVI = 96%) and appropriate convergent (r =  − .52, P = .01) and discriminant validity (r = .61, P = .01). The CFA results demonstrated that there was a good fit between the factor structure of the Chinese version of the RS-10 and the observed data (χ2/df = 2.34, TLI = .951, RMSEA = .053, CFI = .962, GFI = .948, SRMR = .052), thereby confirming the construct validity of this instrument.

Conclusions
The traditional Chinese version of the RS-10 was found to be a reliable and valid tool for assessing the resilience of Hong Kong Chinese children with cancer. The newly developed traditional Chinese version of the RS-10 is an appropriate clinical research tool for evaluating the effectiveness of nursing interventions in enhancing the resilience of and promoting mental well-being in children with cancer.
Trial registration NCT03544190.
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Background
It is well documented that cancer and its treatment have adverse effects on the physical and psychological well-being of children [1–3]. The cumulative physical effects of chemotherapy and/or radiotherapy include damage to normal body tissues and impaired physical fitness, leading to reduced cardiorespiratory function and decreased muscle strength [4]. Such adverse effects may begin at diagnosis and continue for months or years after the completion of therapy [5]. Adverse long-term effects on the psychological well-being of children with cancer include decreased self-esteem and increased anxiety and depression, which can decrease the children’s quality of life [3, 6, 7]. A study on the effects of cancer on Hong Kong Chinese children’s physical, emotional, and psychosocial well-being indicated that children had relatively high anxiety scores at their admission for cancer treatment and that nearly all children hospitalised with cancer expressed varying degrees of sadness and worry [2]. In addition, more than half of the participants were at risk of developing depression or presented some depressive symptoms during their stay in hospital [2].
An increasing number of studies have examined patients’ resilience and adaptation to having cancer [8]. Resilience is defined as the ability of an individual to utilise a collection of protective factors, such as personal and social resources and a perceived level of family cohesion, to maintain mental well-being in the face of stress and adversity [9, 10]. Numerous studies have indicated that resilience prevents the development of mental health problems and is associated with positive mental health outcomes in children and adolescents, such as reduced levels of anxiety, depression and obsessive–compulsive symptoms [11–13]. The assessment of resilience in children with cancer is therefore crucial, as it enables a thorough understanding of their responses to stress and adversity. This understanding is a prerequisite for the design of appropriate psychological interventions to enhance such children’s resilience and foster the development of their coping mechanisms and positive mental well-being. Previous studies, conducted in Western countries, have examined the relationships between resilience and psychological well-being in adult patients with cancer [8, 14, 15]. The results of these studies revealed that resilience is an important psychological predictor of quality of life and that higher resilience in cancer patients was associated with better psychological well-being. However, there is a paucity of research on resilience in children with cancer; most studies have focused on promoting resilience in parents, caregivers or other family members of children with cancer [16, 17]. A review of the literature revealed that no study has examined resilience in children with cancer and how it affects their psychological well-being in the Hong Kong Chinese context. This is a notable research gap, as culture appears to play a critical role in the expression of resilience by children and adolescents [18]. Additionally, as there is vastly different in cultural context between Hong Kong and from Western countries, the way in which Chinese children view the nature and meaning of their cancer may different to their counterparts. Consequently, the resilience and adaptation to diagnosis and treatment of Chinese children may differ considerably from that of Western children. Hence, cultural adaptation of existing resilience-assessment tools should be conducted before it can be used to measure resilience for Hong Kong Chinese children with cancer.
One scale for assessing resilience is the resilience scale (RS). The RS is a 25-item scale that uses a 7-point rating and was developed by Wagnild and Young based on a conceptual model derived from a qualitative study of a group of women who exhibited adaptation after a major life event [19]. The five characteristics that serve as the conceptual foundation of resilience are a sense of meaning and purpose, authenticity, equanimity, self-reliance and perseverance. The psychometric properties of the RS were tested and validated, and the results demonstrated its adequate internal consistency reliability [19]. The concurrent validity of the RS was supported by the identification of significant correlations between the RS scores and the measures of morale, life satisfaction and depression [19]. A factor analysis indicated that the RS assesses two factors: personal competence and the acceptance of self and life [17]. A review of the RS confirmed that its internal consistency was consistently high and its construct validity was appropriate [20]. The RS has been translated into and validated in a variety of languages, and it has been widely used by researchers and healthcare professionals to measure resilience in adolescents and adults in various populations over the past decade [20].
Subsequent to the validation of the RS, the Resilience Scale for Children (RS-10) was developed to measure children’s capacity to respond to life changes [21]. The RS-10 is positively worded and easily understood by children as young as 7 years old and has been translated from English into Arabic and Swedish [21]. However, it has not been used to assess resilience in Hong Kong Chinese children. Given that resilience is a personality characteristic that moderates the response to stress and enhances the ability to face adversity, and thereby promotes adaptation [9, 10], it is of paramount importance that the resilience of Hong Kong Chinese children with cancer is assessed and understood to enable the development of appropriate interventions for them. It is vital therefore to first translate the RS-10 to Chinese. Moreover, it is crucial to evaluate both its linguistic and cultural equivalence. Additionally, the psychometric properties of the Chinese version of the RS-10 needed to be empirically tested.
This study aimed to translate the original English version of the RS-10 into traditional Chinese. The psychometric properties of the resulting traditional Chinese version of the RS-10 were examined, and its factorial structure was examined using a confirmatory factor analysis (CFA).
Methods
Design and setting
A descriptive study was conducted, including translation, cultural adaptation, and validation. Psychometrics of the RS-10 was evaluated through a cross-sectional survey in the paediatric oncology units of Queen Mary Hospital and Hong Kong Children’s Hospital in Hong Kong.
Participants
To be eligible for this study, children were required (1) to be aged between 7 and 14 years; (2) to have been diagnosed with cancer within the previous 6 months and to be currently undergoing active treatments, and (3) to be able to speak Cantonese and read Chinese. As children younger than 7 years may have limited verbal and cognitive capacities to express themselves and may be perplexed by the questionnaire items, only children aged 7–14 years were invited to participate in the study. Children with cognitive and learning problems, who were identified from the medical records, were excluded.
There are no clear rules on the sample size that is required for a factor analysis, and there is no accepted minimal sample criterion. However, the COSMIN guidelines suggests that seven subjects per item and ≥ 100 is very good for factor analysis, but a large sample is better, especially when the data are not normally distributed [22, 23]. In addition, Gorsuch recommends a minimum of 200 subjects for a CFA [24]. Thus, we originally planned to recruit a convenience sample of 200 subjects for testing the psychometric properties of the traditional Chinese version of the RS-10 during the study period. However, the data collection was suspended due to the relocation of services from Queen Mary Hospital to Hong Kong Children’s Hospital from 27 May 2019 to 31 August 2019. Moreover, the social unrest from mid-November to mid-December 2019 affected the progress of subject recruitment. Furthermore, the coronavirus disease 2019 (COVID-19) pandemic meant that the research assistant could not go to the hospital to collect data till the end of the data collection period.
Thus, during the COVID-19 pandemic, we invited a paediatric oncology nurse working in the Hong Kong Children’s Hospital to help to collect the data after her normal duties were finished. We also applied for an extension of the data collection period from 31 March 2020 to 31 December 2020. Nevertheless, the above-mentioned difficulties that we encountered meant that we were able to recruit only 186 subjects (93% of the planned sample size) during the data collection period, which met the requirement of at least seven subjects per item and ≥ 100 in this study [23]. A simulation study shows that a sample size of 150 is reasonable for a simple CFA model [25].We therefore consulted a biostatistician working in a university, who reassured us that a sample size of 186 was sufficient to test the psychometric properties of the traditional Chinese version of the RS-10 and to perform a CFA. We therefore decided not to apply for a further extension of the data collection period and ceased data collection as scheduled on 31 December 2020.
Measures
Resilience scale for children (RS10)
The RS10 is constructed at a 2.4 Flesch–Kincaid reading level [21], which facilitates comprehension and is appropriate for children aged 7 and above. It is a 10-item scale, with each item evaluated on a 4-point Likert scale (1 = ‘not at all like me’, 2 = ‘not much like me’, 3 = ‘somewhat like me’ and 4 = ‘a lot like me’); total possible scores thus range from 10 to 40, with higher scores indicating higher levels of resilience.
Center for epidemiologic studies depression scale for children (CES-DC)
The CES-DC comprises 20 standardised items to evaluate depressive symptoms. All items are evaluated on a 4-point Likert scale (0 = ‘not at all’, 1 = ‘a little’, 2 = ‘some’, 3 = ‘a lot’) in relation to their incidence during the previous week; total possible scores thus range from 0 to 60, with higher scores indicating more depressive symptoms. The psychometric properties of the Chinese version of the CES-DC have been empirically tested, and it was found to have an internal consistency coefficient (Cronbach’s α) of 0.82, a convergent construct validity r = 0.63 (p < 0.01) and a discriminant construct validity r =  − 0.52 (p < 0.01) [26].
Rosenberg's self-esteem scale (RSES)
The RSES was designed to measure self-esteem as a global disposition and has been widely used to assess children [26]. The RSES consists of 10 items rated on a 4-point Likert scale ranging from 1 (‘strongly disagree’) to 4 (‘strongly agree’), with total possible scores ranging from 10 to 40. Higher scores indicate higher levels of self-esteem. The Chinese version of the RSES has been used to assess children and was found to have a Cronbach’s α of 0.84 and a discriminant construct validity of r =  − 0.52 (p < 0.01) [26].
Data collection
Ethical approval for the study was obtained from the Institutional Review Board of the University of Hong Kong/Hospital Authority Hong Kong West Cluster and the Hong Kong Children’s Hospital. Written consent was obtained from children’s parents after they were informed of the purpose of the study. Parents were given the option of allowing or refusing their child’s involvement in the study, and children were informed that their participation was voluntary and were invited to put their names on a special assent form. Children were then asked to respond to the printed questionnaires, including RS10, CES-DC, and RSES.
Process of translation of the RS-10
The RS-10 was translated and back-translated according to the World Health Organization guidelines on the process of translation and adaptation of instruments [27]. Thus, the 10 items of the RS-10 were first translated from English to traditional Chinese by a paediatric nurse specialist who is familiar with the concept of resilience in children (forward translation). Subsequently, a second translator, who was blinded to original items, performed the back-translation. The preservation of conceptual rather than literal meaning was the aim of the translation. The retranslated English version and the original English version were then compared to confirm that the meaning of each item had been maintained. Discrepancies were resolved by the nurse specialist and the back-translator via discussion.
Statistical analysis
Semantic and content equivalence
A panel of experts was set up to test the semantic and content equivalence of the traditional Chinese version of the RS-10. The panel comprised a paediatric oncology nurse specialist, a paediatric oncology researcher, and an assistant professor and an associate professor who work at a local university. All of the panel members were bilingual and had experience of translating and validating instruments. The panel was asked to rate the translation equivalence of each item on a 4-point scale (from 1 = ‘not equivalent’ to 4 = ‘most equivalent’). An equivalence rate was then calculated for each item, and any item that was considered not equivalent, by being rated 1 or 2 by more than 20% of respondents, was amended. To assess the content equivalence, the panel was asked to rate each item on a 4-point scale (from 1 = ‘not relevant’ to 4 = ‘very relevant’). The content validity index (CVI) was used to assess the average content equivalence of all individual items on the scale that were rated as either 3 or 4. A CVI score of 90% or above is generally considered as an indication of good content equivalence [28].
The scale scores were summarized using descriptive statistics, with the floor and ceiling percentages, and the distribution of the responses reported to assess the scaling properties of the questionnaire. The floor and ceiling percentages of a scale indicate the percentages of participants with the lowest and highest plausible scale scores, respectively.
Construct validity testing
Convergent validity was established by determining the correlations between scores on the Chinese versions of the RS-10 and the RSES using the Pearson product–moment correlation coefficient. Our previous study indicated that Chinese adolescents with greater resilience have higher self-esteem [29]. We hypothesised that there would be a positive correlation between scores on the traditional Chinese version of the RS-10 and scores on the Chinese version of the RSES. Discriminant validity was estimated by examining the correlation between scores on the RS-10 and the CES-DC.
Factorial validity was evaluated by a CFA. The Tucker–Lewis index (TLI), the root-mean-square error of approximation (RMSEA), the comparative fit index (CFI), the goodness-of-fit (GFI) and the standardised root-mean-square residual (SRMR) were used to evaluate the goodness of fit of the factor analysis models. Cut-off values of ≥ 0.95, ≤ 0.06, ≥ 0.95, ≥ 0.90 and ≤ 0.08 were used for the TLI, the RMSEA, the CFI, the GEI and the SRMR, respectively [30, 31]. The diagonally weighted least squares (DWLS) estimator was used to assess the ordinal variables in the RS-10, where values of 0.32, 0.45, 0.55, 0.63 and 0.71 indicate poor, fair, good, very good and excellent factor loadings, respectively [32]. Items with factor loadings of < 0.40 were removed. Initial one-factor and two-factor model analyses were then performed using parameters based on the theoretical structure of the instrument and the modification indices of Analysis of Moment Structures software [33]. Finally, the one-factor and two-factor models were modified, and the analyses were re-performed.
Reliability testing
The reliability of the traditional Chinese version of the RS-10 was assessed by determining its internal consistency by calculating Cronbach’s α and McDonald's Ω. To examine the stability of the RS-10, all participants were asked to respond to the RS-10 again after 2 weeks, via telephone follow-up. The intraclass correlation coefficient (ICC-consistency) was performed using Two-Way Mixed Model to estimate the test–retest reliability coefficient.
Data analysis above was conducted in IBM SPSS statistics (Version 25) and IBM SPSS Amos (version 23). The McDonald's Ω was calculated using the SPSSS omega extension.
Results
Demographics
Table 1 presents the demographic and clinical characteristics of the participants. One hundred boys and 86 girls were recruited for this study, and had a mean age of 10.4 ± 2.5 years. Twenty participants (10.8%) were from single-parent families. Most participants had a diagnosis of leukaemia (46.2%) or brain tumour (23.1%). More than half (58.6%) of the participants received chemotherapy only, and approximately 36.5% received more than one cancer treatment.Table 1Demographic and clinical characteristics of the participants (N = 186)


	 	Frequency
	%

	Sex

	 Male
	100
	53.8

	 Female
	86
	46.2

	Diagnosis

	 Leukaemia
	86
	46.2

	 Lymphoma
	36
	19.4

	 Brain tumour
	43
	23.1

	 Osteosarcomas
	17
	9.1

	 Kidney tumour
	4
	2.2

	Treatment received

	 Surgery
	5
	2.7

	 Radiotherapy
	4
	2.2

	 Chemotherapy
	109
	58.6

	 Multiple treatments
	68
	36.5

	Parental marital status

	 Live with both parents
	166
	89.2

	 Single-parent family
	20
	10.8

	Parents’ educational attainment

	 Primary school or below
	6
	3.2

	 Lower secondary school
	46
	24.7

	 Upper secondary school
	61
	32.8

	 Tertiary education
	73
	39.3

	Religion

	 Yes
	54
	29.0

	 No
	132
	71.0

	 	Mean
	SD

	Range of ages (7–14 years)
	10.4
	2.5




Despite the high distribution of responses “agree” and “strongly agree”, the overall score had no floor and ceiling prevalence (Table 2).
Table 2Summary of RS-10 scores (n = 186)


	Scales (no. of items)
	n
	Mean (SD)
	Min
	Max
	Floor (%)
	Ceiling (%)
	Distribution of responses (%)

	SD
	D
	A
	SA

	Personal competence (6)
	182
	13.07(1.91)
	7
	18
	0
	0
	 	 	 	 
	I finish what I begin
	185
	3.08(0.60)
	1
	4
	 	 	2.2
	7.6
	70.3
	20.0

	When I get upset, I know how to calm down
	186
	2.91(0.64)
	1
	4
	 	 	2.2
	18.8
	64.5
	14.5

	I like to think about all the things I want to do
	184
	3.25(0.70)
	1
	4
	 	 	2.7
	6.5
	53.8
	37.0

	I don't like to give up, even when something is hard to do
	185
	3.10(0.64)
	1
	4
	 	 	0.5
	14.1
	60.5
	24.9

	I like to practice hard to get good at what I'm doing
	186
	3.17(0.54)
	2
	4
	 	 	0
	7.5
	68.3
	24.2

	When I do something, I want to do it well
	186
	3.37(0.55)
	2
	4
	 	 	0
	3.2
	57.0
	39.8

	Acceptance of self and life (4)
	186
	12.25(2.03)
	6
	16
	0
	9.7
	 	 	 	 
	I am excited to learn new things
	186
	3.14(0.64)
	2
	4
	 	 	0
	14.5
	57.0
	28.5

	I am happy with myself
	186
	3.24(0.67)
	1
	4
	 	 	1.6
	8.1
	54.8
	35.5

	I like to find something to laugh or smile about everyday
	186
	3.02(0.70)
	1
	4
	 	 	1.1
	19.9
	54.8
	24.2

	I think I'm okay just the way I am right now
	186
	2.84(0.72)
	1
	4
	 	 	1.6
	30.1
	50.5
	17.7

	Overall score (10)
	182
	25.33(3.44)
	16
	34
	0
	0
	 	 	 	 

SD strongly disagree, D disagree, A Agree, SA strongly agree



Validity
Semantic equivalence
The semantic equivalence of the items in the traditional Chinese version of the RS-10 ranged from 86 to 100%. This demonstrated that the meanings of the items in the translated version were equivalent to those of the items in the original version.
Content equivalence
The CVI was 96%, indicating that the content of the traditional Chinese version of the RS-10 was valid.
Construct validity
The Pearson product-moment correlation was used to examine the intercorrelations between the scores on the traditional Chinese versions of the RS-10, the CES-DC and the RSES. Small, medium and large correlations are generally represented by correlation coefficients of 0.10– 0.29, 0.30– 0.49 and 0.50 –1.0, respectively [34]. The results showed that there was a strong negative correlation (r =  − 0.52, n = 186 and P = 0.01) between the traditional Chinese versions of the RS-10 and the CES-DC, indicating that greater resilience in children was associated with fewer self-reported depressive symptoms. A strong positive correlation (r = 0.61, n = 186, P = 0.01) was found between the traditional Chinese versions of the RS-10 and the RSES, demonstrating that the children with greater resilience also reported higher levels of self-esteem. These findings supported both the convergent and divergent validity of the traditional Chinese version of the RS-10.
Confirmatory factor analysis (CFA)
To evaluate the factorial structure of the traditional Chinese version of the RS-10, a CFA was conducted. A two-factor model was proposed according to the findings of Wagnild and Young [19]. The CFA showed that neither of the initial one-factor and two-factor models had a satisfactory fit. The highest modification index was observed for five pairs of items: r1/r4 (0.25), r1/r6 (− 0.27), r1/r7 (− 0.38), r3/r4 (− 0.32) and r8/r6 (0.25). These pairs of items were modified to have correlated errors. Table 3 summarises the fit indices of the examined CFA models. The modified two-factor model performed well across all fit indices, as the chi-square divided by the degrees of freedom = 2.34, the TLI = 0.951, the RMSEA = 0.053, the CFI = 0.962, the GFI = 0.948 and the SRMR = 0.052. All of the factor loadings were > 0.40, and no items were removed. The items contributing to factor one had factor loadings ranging from 0.48 to 0.72 (i.e., fair to excellent). Items contributing to factor two had factor loadings ranging from 0.51 to 0.79 (i.e., fair to excellent). In addition, the second-order factor loadings of factor one and factor two on the overall latent factor of the scale were excellent, with a value of 0.72. Figure 1 presents the standardised coefficients of the modified two-factor CFA.Table 3Fit statistics for the factor structure models of the Chinese version of RS-10


	Model
	χ2
	df
	χ2/df
	TLI
	RMSEA
	CFI
	GFI
	SRMR

	One-factor

	Initial
	179.793
	35
	5.137
	0.622
	0.151
	0.706
	0.834
	0.096

	Modified*
	83.042
	29
	2.864
	0.830
	0.101
	0.890
	0.920
	0.070

	Two-factor

	Initial
	136.668
	34
	4.02
	0.724
	0.129
	0.792
	0.876
	0.085

	Modified*
	62.443
	28
	2.34
	0.951
	0.053
	0.962
	0.948
	0.052

	Cut-off values
	 	 	 	 ≥ 0.95
	 ≤ 0.06
	 ≥ 0.95
	 ≥ 0.90
	 ≤ 0.08


TLI Tucker–Lewis index, RMSEA root mean square error of approximation, CFI comparative fit index, GFI goodness-of-fit index, SRMR standardized root mean square residual
*The pairs of items, including r1/r4, r1/r6, r1/r7, r3/r4 and r8/r6 were modified to have correlated errors
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Fig. 1Confirmatory factor analysis for the 2-factor structure model of the Chinese version of RS-10


Reliability
The ICC of the traditional Chinese version of the RS-10 at 2-week intervals was 0.89, indicating that the instrument was stable in the population of children with cancer [35]. The internal consistency of the traditional Chinese version of the RS-10 (10 items) was confirmed by a Cronbach’s α of 0.83 (Personal competence: 0.73, Acceptance of self and life: 0.75) and a McDonald’s Ω of 0.80 (Personal competence: 0.73, Acceptance of self and life: 0.75). The corrected item-total correlation coefficients ranged from 0.38 to 0.61. All of the items correlated with the total score on the scale.
Discussion
The treatment of cancer has been described as an extremely stressful and frightening experience in the life of a child [3, 6, 7]. Taking care of children with cancer therefore presents a major challenge to healthcare professionals, and it is crucial that such professionals develop and evaluate psychological interventions that can help ease the burden of cancer treatment for children. These interventions must also provide support for children to fight cancer and its subsequent adverse treatment effects at every step of their long and difficult journey. A reliable and valid instrument that accurately measures resilience in children with cancer is crucial to enable such interventions to be developed and evaluated. However, no such instrument is available for the assessment of Hong Kong Chinese children with cancer. This study has addressed this research gap by creating and assessing the psychometric properties of a traditional Chinese version of the RS-10 in Hong Kong Chinese children with cancer and examining its factorial structure via a CFA.
The overall results showed that the traditional Chinese version of the RS-10 demonstrated good internal consistency and test–retest reliability, good semantic and content equivalence, and appropriate convergent and discriminant validity. The CFA supported the two-factor structure of the traditional Chinese version of the RS-10. The results suggested that this instrument is appropriate for clinical and research purposes.
The internal consistency of the traditional Chinese version of the RS-10 was high (0.83). This confirms its suitability for research, as a reliability of 0.70 is considered acceptable and a value greater than 0.8 is preferable for an instrument to be used in research [35]. The item–total correlation coefficients indicated that all items were highly correlated with the total scores. The findings suggested that these items are relatively homogeneous and measure the same psychological construct, and are empirical evidence of the reliability of the traditional Chinese version of the RS-10. Even the mode of administration for the test–retest reliability was different, the estimation by the ICC-consistency was high (0.89), indicating that it has good stability for measuring resilience in children with cancer.
The finding of this study also demonstrated the construct validity of the traditional Chinese version of the RS-10. Our results revealed that there was a strong positive correlation between scores on the Chinese version of the RS-10 and scores on the traditional Chinese version of the RSES, indicating that the former scale has construct validity.
There is evidence that resilience is negatively related to depressive symptoms [12, 29, 36]. We hypothesised that there would be a negative correlation between the traditional Chinese version Chinese versions of the RS-10 and the CES-DC. Our results revealed a strong, negative correlation between scores on the traditional Chinese versions of the RS-10 and the CES-DC. This result provided additional evidence that the traditional Chinese version of the RS-10 had construct validity.
The results of a CFA confirmed the factorial structure of the scale. The analysis revealed that the goodness-of-fit indices supported the proposed factor model and demonstrated the congruence between the structures of the traditional Chinese version of the RS-10 and the original English version.
Implications for research and clinical practice
The findings of this study have important implications for research and clinical practice. The traditional Chinese version of the RS-10 can be adopted by healthcare professionals and the community to assess and monitor the levels of resilience in Hong Kong Chinese children with cancer and those who have survived cancer.
Limitations
One limitation is that only children with cancer were recruited. It is therefore not clear whether the traditional Chinese version of the RS-10 can differentiate between children with different characteristics. It would be interesting in the future to examine whether there is any difference in resilience between healthy children and those with cancer. Another limitation is that due to the relocation of services from Queen Mary Hospital to Hong Kong Children’s Hospital, the Hong Kong protests and the COVID-19 pandemic, only 186 subjects (93% of the planned sample size) were recruited, despite extending the data collection period. In addition, this study did not evaluate the discriminant validity other than CES-DC and RSES. Future studies may include more constructed-related measures to further evaluate the concurrent validity of the RS-10. Finally, this study targeted to translate and culturally adapt the tools based on the original English scale. The content validity of the scale for the Hong Kong children with cancer is uncertain as we did not assess the comprehensibility of an instrument by the target population after the translation. Future studies should be conducted to determine the content validity of the traditional Chinese version of the RS-10 from the child's perspective.
Conclusions
This study addressed a key research gap by finding empirical evidence for the Chinese version of RS-10 as a reliable and valid instrument to assess levels of resilience of Hong Kong Chinese children with cancer. The finding of the study also showed consistency between the Chinese version of the scale and the original English version.
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Acceptance of self and
life

I finish what I begin.

When I get upset, I know how to calm down.

I like to think about all the thins I want to do.

I don't like to give up, even when something is hard to do.

I like to practive hard to get good at what I'm doing.

When I do something, I want to do it well.

I am excited to learn new things.

I am happy with myself.

I like to find something to laugh or smile about everyday.

I think I'm okay just the way I am right now.
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