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Abstract
Background
Self-efficacy is a significant predictor of return to work and affects the confidence of survivors to return to work after illness. The Return-to-work self-efficacy (RTW-SE) questionnaire is a self-report questionnaire to assess confidence in returning to work with good reliability and validity. The aim of this study was to translate and cross-culturally adapt the RTW-SE questionnaire into Chinese and examine the psychometric properties among young and middle-aged stroke survivors using Rasch model analysis.

Methods
The cross-cultural adaptation and translation procedures followed a dual-translation approach. The psychometric properties of the RTW-SE questionnaire were examined using Rasch model analysis by Winsteps software. The unidimensionality and local independence were analyzed by principal component analysis of the residuals (PCAR) and standardized residual correlations.Category diagnostics were performed for scale function, and the item fit, reliability, and separation were also validated. Item-person maps were used to examine the distribution and matching of item’s location and person ability. Finally, the differential item functioning (DIF) was used to measure gender-related group equivalence.

Results
A total of 366 participants aged 23–59 years were recruited from three communities in Zhengzhou. The RTW-SE questionnaire demonstrated unidimensionality and a 5-point Likert rating scale was more appropriate to investigate young and middle-aged stroke survivors’self-efficacy. There was a good fit for the items with both person and item reliabilities greater than 0.8 and separation indices of 3.75 and 3.94, respectively. The item location was identified from the item-person map as not covering person ability, but the scale did not have an age-related DIF.

Conclusions
The results confirm evidence of appropriate psychometric properties of the RTW-SE questionnaire and can be used as a reliable and validated instrument for measuring self-efficacy to return to work in young and middle-aged Chinese patients with stroke.

Keywords
StrokeReturn-to-workSelf-efficacyPsychometricsRasch analysis
Abbreviations
	DIF
	Differential item functioning

	M-H
	Mantel-Haenszel

	MnSq
	Mean-quare

	mRS
	Modified Rankin Scale

	RTW-SE
	Return-to-work self-efficacy

	SE
	Standard errors

	SD
	Standard deviation




Introduction
Stroke is a leading cause of mortality and disability worldwide and the economic costs of post-stroke care are substantial. Results form the Global Burden of Disease Study (GBD) showed that stroke was the second most common cause of disability-adjusted life years as well as the second largest cause of deatth after ischaemic heart disease, and the highest age-standardised incidences of stroke were observed in China [1]. There is a concerning shift in the overall stroke burden toward younger age groups with a gradual increase in the proportion of young and middle-aged stroke survivors [2, 3]. Stroke causes various degrees of dysfunction, involving activities, language, swallowing, and cognition, These make the daily activities of survivors are restricted and work participation is hindered [4].
Return to work was defined as people who leave their work due to injury or illness and then re-engage in the original work, return to a similar work or start a new work, including paid part-time and full-time employment [5]. The inability to return to work has adverse effects on quality of life and leads to loss of economic productivity [6, 7], and return to work is an important sign of recovery and return to normal life. A variety of factors influence the return to work of stroke survivors,, involving individuals, families, society and other aspects. Among them, the self-efficacy plays an important role in the return to work [8, 9].
In the return to work process, self-efficacy has usually been described as three broad categories according to the functional domain: general self-efficacy [10, 11], job self-efficacy [12], and return-to-work self-efficacy (RTW-SE) [13, 14]. RTW-SE is the employee's belief that they can meet the requirements required to return to work [15]. In contrast to work self-efficacy, which emphasizes that the employees are already at work, RTW-SE emphasizes the process of returning to work for employees [16] and is an important predictor of return to work [8, 17]. The results of literature indicate that RTW-SE has a facilitative effect on stroke survivors in the early stages of return to work [18]. Higher RTW-SE shortens the time to return to work [19] and facilitates early return to work and maintains working status [20]. Therefore, the increase in RTW-SE of patients facilitates their return to normal social life, which leads to physical and psychological recovery, reduction of family financial burden and improvement of quality of life. In conclusion, the assessment of RTW-SE in stroke survivors is crucial to the vocational rehabilitation process.
Several methods have currently been developed to measure RTW-SE; however, limitations of these measures already exist. The Return-To-Work Self-Efficacy Scale (RTWSE) developed by Brouwer and the 19-item Return-To-Work Self-Efficacy Scale developed by Shaw are specifically designed for the work-injured population [21, 22]. The Job Procurement Self-Efficacy Scale (JPSE) was designed by Wenzel to focus on the healthy population, and the 11-item Return-To-Work Self-Efficacy Scale developed by Black focuses only on patients after returning to work [23, 24]. These instruments are designed to a single symptom and are not applicable to stroke patients with more complex residual dysfunction. In contrast, the Return-to-Work Self-Efficacy Questionnaire has clear and explicit scoring criteria that have been shown to be useful for people with mental illness, musculoskeletal disorders, cancer patients and other people. It has application value and practical significance in stroke population. The RTW-SE questionnaire was developed by Lagerveld et al. [13] in 2010 to measure the level of RTW-SE in survivors after illness. Participants are asked to respond to statements related to their work and imagine that they would return to full-time work tomorrow. Questionnaire development through interviews with stakeholders (e.g. clinical psychologists, work and organizational psychologists, occupational physicians and workers with health problems) and informing them of the purpose of the scale assessment provides care providers with useful information to deliver tailored interventions. The questionnaire can be used after full return to work or during the return to work process. Because of its predictive value, the RTW-SE questionnaire can be used as a screening tool in clinical practice or vocational settings to provide direction for return to work after illness, in addition, caregivers can design more rational interventions based on RTW-SE scores.
China has a significant trend towards younger stroke survivors, with only 17% and 11% of its urban and rural stroke survivors returning to work within one year post discharge, respectively [25], which causes a greater socioeconomic loss. The literature suggests that increasing RTW-SE is effective in reducing the time to return to work for stroke survivors [26], facilitating their early return to work, and is a significant predictor of their return to work status [27]. Therefore, in order to fulfill the survivor's desire to return to work as soon as possible, it is necessary to measure their confidence in returning to work in order to improve the rehabilitation program and develop targeted interventions, which can be achieved with the RTW-SE questionnaire. The purpose of this study was therefore to translate, culturally adapt, and validate a Chinese version of the RTW-SE so as to provide support for its initial application among young and middle-aged stroke survivors. Thus, we postulated the following: (1) the RTW-SE questionnaire was adapted for application to stroke patients in a Chinese cultural context;and (2) the RTW-SE questionnaire has appropriate psychometric properties.
Methods
Translation and cross‑cultural adaptation
After obtaining the authorization of professor Lagerveld from the original scale development team, this study follows Brislin's model of translation and cross-cultural adaptation, through a forward and backward translation approach in the following steps [28]. First of all, the original English version of the questionnaire was translated into Chinese by two native Chinese bilingual translators, A1 (a bilingual doctor of nursing with study abroad experience) and A2 (a teacher majoring in English), who were the two researchers. Then the two translated versions of the questionnaire were compared with the original scale by researcher C, whose native language is Chinese, and the subject research team conducted a discussion to determine the final Chinese direct translation tone and version. Secondly, the back-translation was done by two other bilingual researchers, B1 (a nursing instructor with a stroke background) and B2 (a professional English instructor with a medical background), who had not been exposed to the original questionnaire, independently translated the Chinese version of the scale into English. The English back-translated version was obtained by comparing the differences between the back-translated version and the original version by the research team and the translators. And next, the revised Chinese direct translation and English back translation versions were integrated and sent to the original scale developers, who determined whether the language translations were appropriate and consistent. In addition, a team of experts related to the research area of this topic (three experts in neurorehabilitation, two experts in stroke care, one expert in cerebrovascular disease treatment, and one expert in psychology) was invited by mail, and the members of the expert team independently reviewed the original RTW-SE questionnaire, the direct translation version, and the back translation version based on their professional theoretical knowledge and practical experience. Finally, five cases of middle-aged and young stroke patients were finally selected for cognitive interviews and 30 patients were pilot testinged to obtain feedback and understanding, and the Chinese version of the RTW-SE questionnaire was finally developed after modification by comments from various parties.
Participants
A convenience sampling method was used to select young and middle-aged stroke patients in the three communities in Zhengzhou City, Henan Province from august 2020 to April 2021 as the study population. Inclusion criteria were (1) age between 18 and 59 years; (2) current status of sickness, early retirement, or unemployment; (3) stable condition, normal cognition, and no significant communication impairment; and (4) voluntary participation in this study. Exclusion criteria were patients who were participating in other studies or/and had concurrent major diseases such as cardiac failure, respiratory failure, malignancy, severe trauma, and other critical illnesses. All participants were given full information about the study and all signed an informed written consent form. The sample size should be 5–10 times the number of scale items according to the reliability and validity test [29] and 366 stroke patients were included in this study, taking into account the missing sample size and 10% sampling error.
Data collection
Before the survey, five members of the research team were trained to introduce the survey method, content interpretation and scoring criteria. During the survey, the participants were guaranteed to fully understand and answer the questionnaire according to their own situation, and the questionnaire was collected on the spot. Participants were asked to complete a socio-demographic form, the modified Rankin Scale (mRS) and the Chinese version of the RTW-SE questionnaire.
Measures
Demographics
The socio-demographic form included items related to gender, age, type of stroke and current employment status. The mRS assesses the recovery of neurological function after stroke and to reflect the degree of disability or dependence of the patient in daily life. The scale has a total score of 6, with higher scores indicating more severe disability. The participants in this study were all young and middle-aged stroke survivors, and patients with an mRS score of 5–6 (total disability or death) should be excluded if they are to be able to return to work.
RTW-SE questionaire
The Chinese version of the RTW-SE questionnaire measures the confidence of young and middle-aged stroke patients to return to work. RTW-SE questionnaire consists of 11 items (Table 1), including the questions "I won’t be able to complete my work tasks", "I will be able to perform my tasks at work", "I will be able to concentrate on my work ". Each item is scored using a 6 point scale (1 = strongly disagree, 5 = strongly agree). The mean score of all items was used to represents the scale score, with score above 4.5 indicates a high sense of self-efficacy to return to work. The scale consists of one factor and has good internal consistency reliability, with Cronbach's α coefficients of 0.90 to 0.96. the RTW-SE predicted return to work status (not returned, partially returned, or fully returned) three months after illness, with good predictive reliability.Table 1Items of the Chinese Version of the RTW-SE questionaire


	Ítems
	x ± sd

	1. I will be able to cope with setbacks
	4.27 ± 1.275

	2. I won't be able to complete my work tasks due to my emotional state
	3.91 ± 1.435

	3. I will be able to set my personal boundaries at work
	4.19 ± 1.179

	4. I will be able to perform my tasks at work
	4.23 ± 1.350

	5. I will be able to deal with emotionally demanding situations
	4.34 ± 1.116

	6. I will have no energy left to do anything else
	4.09 ± 1.356

	7. I will be able to concentrate on my work
	4.22 ± 1.245

	8. I will be able to cope with work pressure
	4.20 ± 1.270

	9. I won't be able to handle potential problems at work
	4.02 ± 1.320

	10. I can motivate myself to perform my job
	4.44 ± 1.093

	11. I can deal with the physical demands of my work
	3.90 ± 1.477




Statistical analysis
Data item and analysis statistical analysis were performed using IBM SPSS Statistics 21. Descriptive statistics were performed on participant demographics and questionnaire results. Quantitative information (mRS and RTW-SE questionnaire results) was expressed as mean and standard deviation. Qualitative information (demographic information) was expressed as frequency. All Rasch model analysis were performed using the software of Winsteps (version 3.72). Rasch analysis and validation of participant responses and survey items were performed using the Winsteps ' partial credit model.
Unidimensionality and local independence
Unidimensionality of the items was assessed using a principal component analysis of the residuals (PCAR) [30]. The questionnaire can be considered to satisfy the unidimensionality requirement when the eigenvalue of the first residual contrast is less than 3.0 and the percentage of variance explained by the first contrast is 5% or less [30, 31]. Local independence of items is an important prerequisite for all inferences made by item response theory. The standardized residual correlations from the Rasch model analysis were used to verify that if the residual correlation (r < 0.3) indicated the presence of local independence.
Item characteristic curve
The item characteristic curve (ICC) is used to describe the relationship between the test response probability and the level of the intrinsic trait, and is defined as An ogive-shaped plot of the probabilities of a correct response to an item for any value of the underlying trait in a respondent [32].
Category description
In the Rasch model, the intersection of two adjacent category probability curves is the threshold of the item category. The function of the RTW-SE questionnaire was analyzed to assess the suitability of the Liker 6 point for the scale items. The evaluation criteria are as follows: (1) regular observation distribution (e.g. normal, bimodal, slightly skewed distribution, etc.) and a minimum of 10 observed count each category; (2) average measure increased as the category increased; (3) the outfit mean square was less than 2.0 in each category; (4) the category threshold varies monotonically, generally increasing by at least 1.4 logit to show the difference between the two categories, but not exceeding 5 logit to avoid excessive spacing between variable classes [33, 34].
Item-person map
This “item–person” map or “variable” map is often called a “Wright map “, which places the estimated value measured by the sample respondents and the average location of all items on the same common scale (logits) [32]. The estimation of the item is called the item location which refers to the location of the item on the logit scale; the evaluation of the person is called the person’s ability, and it informs each person’s rank in the same common scale. A higher value indicates a more higher location or a more capable person [35]. The item-person map shows the distribution and relative position of individual return-to-work self-efficacy levels of RTW-SE questionnaire.
Item fit
The Rasch model assesses the fit of the observed data to the Rasch model by comparing the degree of difference between the theoretical probabilities of the subjects' test responses and the actual observed data. Infit and Outfit statistics which indicate the information-weighted mean square residuals between observed and expected responses are usually used as statistical indicators for items fit tests. Mean-quare (MnSq) is the mean-square infit or outfit statistic with expectation 1. Values substantially less than 1 indicate dependency in data and substantially greater than 1 indicate noise. Infit and Outfit MnSq less than 0.6 indicates an overfit item, greater than 1.4 indicates an underfit item [36]. The point-measure correlation has a range of − 1 to + 1, indicating how close the item is to its measurement target, with higher correlation coefficients indicating that the item is closer to the measurement target.
Reliability and separation
The reliability and separation of person and items were examined. Reliability refers to the reproducibility of person and item measures, separation means dividing people's ability or item location into different levels, reflecting the number of different levels that the sample can be divided into [32]. Reliability greater than 0.8 indicates good repeatability of the test, separation greater than 2 indicates that the test has sufficient discrimination for people or items [37].
Differential item functioning (DIF)
Differential item functioning (DIF) is a type of differential validity that refers to differences in the performance of different subgroups of individuals with underlying traits on the same item, i.e., the statistical properties of the item differ for different subgroups of individuals [38]. DIF was used to analyze the probability of understanding and responding to the item by individuals of different genders, and if the response probability was higher for both females than males, it showed that the item had DIF in terms of gender. DIF contrast indicates the difference between the DIF logit measures of each subgroup. The significance level of DIF was set to 0.05, and items were considered biased when Mantel–Haenszel (M–H) DIF size > 0.64 logits, p < 0.05 [39].
Results
Translation and adaptation of RTW-SE
The English back-translated version of the scale is very consistent with the original version, and the original author states that "finish" refers to the completion of a task, which is different from the concept of "perform". Translators and experts tinkered with the wording of some statements in the scale in the Chinese cultural context, and then modified the scale scales in the context of the interviews and pre-experiments. The final translation of scale 3 is "I will be able to work within my personal scope of work or ability". Adding the prerequisite of being in the working state to entries 5 and 6, the final translation resulted in item 5, "I will be able to handle emotionally stressful situations at work," and item 6, "I will not have the energy to do anything else but work.
Sample characteristics
The 366 participants (248 males and 118 females) who finally completed the study had a mean (50.70 ± 7.12) years of age ranging from 23 to 59 years, more than half of the participants were mainly manual laborers (46.8%). Up to 88.5% of the participants are haemorrhagic stroke, mostly with varying degrees of residual functional impairment. The highest number of participants had an mRS score of 1 (57.9%), and roughly the same proportion of participants were on sick leave (51.2%) or unemployed (41.5%). The details can be seen in Table 2.Table 2Demographic and medical characteristics (n = 366)


	Variable
	n (%)

	Gender
	 
	 Male
	248(67.8)

	 Female
	118(32.2)

	Age (years)
	 
	 Mean (SD), range
	50.70(7.12),23–59

	Type of job
	 
	 Intellectual labour
	93(24.6)

	 Manual labour
	171(46.8)

	 A mixture of both
	101(27.6)

	Current employment status
	 
	 Sick leave
	202(52.2)

	 Early retirement
	11(3.0)

	 Unemployed
	152(41.5)

	Type of Stroke
	 
	 Heamorrhagic
	37(10.1)

	 Ischaemic
	324(88.5)

	 Mixed
	5(1.4)

	mRS score
	 
	 0–1
	259(70.7)

	 2–4
	107(29.2)


SD standard deviation, mRS modified Rankin Scale



Unidimensionality and local independence
The RTW-SE questionnaire met the unidimensionality and local independence requirements of the Rasch model. The analysis of dimensionality found variance explained by the measure was 65.3%, and eigenvalue of the first contrast was 1.7 with an associated unexplained variance of 5.5%. The residual correlation coefficients for item of the questionnaire ranged from -0.30 to -0.21, and the absolute values were all less than 0.3, so local independence of this questionnaire was established.
Item characteristic curve
Figure 1 shows the ICC of the RTW-SE questionnaire. The red line is the item characteristic curve as expected by the Rasch model and the blue line is the empirical ICC, “X” are the means of the measures and ratings for observations in the interval. When the " X " on the blue line is at or very close to the red line, the test is a good fit to the model. The green-gray lines are two-sided 95% confidence bands. These are 1.96 standard errors vertically away from the red line. We can see based on Fig. 1, the empirical ICC curves fit well with the expected ICC curves for most of the items, except for item 3. The category for Item 3 at locations − 3.4, 1.2, 4, and 4.5 failures to fit expected and exceed the 95% confidence interval.[image: ]
Fig. 1Item characteristic curves of RTW-SE questionnaire


Category description
Table 3 shows the summary of rating scale function. It can be seen that the observation distribution of category lable in 6-point Likert questionaire has a bimodal regular distribution and the number of observations is greater than 10, its average measurement value increases monotonically as the category labels are sorted, and the mean square of Outfit for the six categories is in the range of 0.72 to 1.98, which are within the acceptable range. However, the category thresholds did not increase monotonically, and the threshold for category 4 was smaller than that of category 3, indicating that the number of response categories needs to be reconsidered.Table 3Suitability of RTW-SE questionaire


	Likert-type
	Category
	Observed Counts
	Average measure
	Outfit MnSq
	Category thresholds

	6-point
	1
	123
	− 2.68
	1.98
	None

	 	2
	544
	− 1.18
	1.42
	− 3.46

	 	3
	390
	− 0.52
	0.72
	− 0.45

	 	4
	806
	0.34
	0.72
	− 0.73

	 	5
	1815
	1.80
	1.00
	0.20

	 	6
	348
	3.49
	1.00
	4.45

	5-point
	1
	123
	− 3.34
	1.61
	None

	 	2
	544
	− 1.56
	1.21
	− 4.08

	 	3
	1196
	− 0.01
	0.74
	− 1.52

	 	4
	1815
	2.18
	0.93
	0.64

	 	5
	348
	4.06
	1.10
	4.96




Since there was no monotonic increase in the threshold for category 4, category 4 was considered to be combined with either category 3 or category 5. If category 4 was combined with category 5, more than half of the observations were in one category, so the choice was made to integrate category 4 with category 3. The results showed that the observed distribution was regular and each category was selected more than 10 times, the mean measures were ranked according to the category labels, and the mean square of Outfit for each category was less than 2. Also the category thresholds were monotonically increasing and the difference between adjacent categories was more than 1.4 logit and less than 5 logit. It can be concluded that the RTW-SE questionnaire with a 5-point Liker scale is more appropriate.
Item-person map
Figure 2 shows the item-person map of RTW-SE. The left side of the figure shows the ability of the patients, with "#" and "." indicates the location of the distribution of the person measure, with the level of RTW-SE of patients decreasing in order from top to bottom. Similarly, the right side of the figure depicts the items in order of location level, with the highest location at the top (2, 11) and the lowest location at the bottom (10). As shown in the figure, the levels of RTW-SE in young and middle-aged stroke patients are widely distributed, but the location of items were slightly biased towards medium stroke patients, and there is a lack of items for patients with higher and lower ability levels in this group. This indicates that it is less accurate to measure stroke patients at both ends of the ability scale, and therefore more items with location differences should be developed to address patients with different abilities, so as to improving the scale's discrimination.[image: ]
Fig. 2Item-person map of RTW-SE questionaire


Item fit
The RTW-SE item location, standard errors (SE), and associated Infit and Outfit statistics are shown in Table 4. Higher Logits scores indicated that patients have higher levels of RTW-SE. The RTW-SE item location was estimated to be between -0.50 and 0.45 logits. Question 11(I can deal with the physical demands of my work)position was the highest, with a score of 0.45 logit (SE = 0.07). Question 10 (I can motivate myself to perform my job)position was the lowest, with a score of -0. 50 logit (SE = 0.07). The infit statistic for item 3(infit = 1.64; outfit = 1.83) did not fit the requirements. After removing it, the MnSq values of the remaining items were in the range of 0.6–1.4 and fit the Rasch model well, which can be used to evaluate the self-efficacy of young and middle-aged stroke patients during the return to work process. All items of the questionnaire had PT-measure correlations greater than 0.6, indicating that all items functioned in the same direction to predict latent trait. In addition, the standard errors (S.E.) were all 0.07, and the statistics were stable with the model fit.Table 4Item analysis statistics


	Item
	Measure
	SE
	Infit MnSq
	Outfit MnSq
	PT-measure

	1
	− 0.17
	0.07
	0.77
	0.76
	0.78

	2
	0.43
	0.07
	1.22
	1.35
	0.76

	3
	− 0.03
	0.07
	1.64a
	1.83a
	0.62

	4
	− 0.11
	0.07
	0.72
	0.84
	0.80

	5
	− 0.32
	0.07
	1.00
	1.02
	0.75

	6
	0.14
	0.07
	1.11
	1.06
	0.77

	7
	− 0.10
	0.07
	0.66
	0.66
	0.79

	8
	− 0.06
	0.07
	0.74
	0.76
	0.77

	9
	0.25
	0.07
	1.11
	1.14
	0.74

	10
	− 0.50
	0.07
	0.78
	0.83
	0.76

	11
	0.45
	0.07
	1.06
	1.11
	0.78


SE standard errors, MnSq mean-square
aItem misfit (infit index > 1.4)



Reliability and separation
The Rasch analysis resulted in a person reliability of 0.93 and a separation of 3.75, showing good levels of confidence and separation to distinguish between approximately four levels of person ability. Item reliability was 0.94 and separation was 3.94, indicating that the sample size was sufficient to confirm the ranking of items on the RTW-SE continuum.
Differential item functioning (DIF)
Analysis of the DIF based on the RTW-SE questionnaire for gender in young and middle-aged stroke patients showed that M-H size of the uniform DIF item ranged from − 0.62 to 0.52 (p > 0.05). For non-uniform DIF, there were 4 positive items that disadvantaged male low-ability patients. In contrast, there were 2 positive items that disadvantaged female high-ability patients and 4 where they had an advantage over male high-ability subgroup. Overall, there were more items that disadvantaged Macau students but all items were not significantly different. This indicates that men and women had the same location in answering the questionnaire items and that there was no DIF for the RTW-SE questionnaire items with respect to gender.
Discussion
In this study, the RTW-SE questionnaire was translated and cross-culturally adapted, and the Rasch rating scale model was used to validate the structure of the scale to investigate its applicability to the young and middle-aged stroke population.
The Rasch model is an advanced measurement theory that overcomes the limitations of some measures of the traditional Likert scale based on classical test theory [33]. Rasch analysis allows for in-depth validation of scale items and potentially proves the best quality criteria for the measurement [40]. The questionnaire items basically satisfied the unidimensionality assumption statistically thought the application of the Rasch rating scale model. After applying the Rasch rating scale model, it was found that the existing category of items consisting of a 6-point Likert scale was not suitable for young and middle-aged stroke survivors. The category probability curve revealed that category 4 had higher thresholds than category 3 which violated the principle of monotonically increasing category thresholds. Therefore, category 3 "slowly disagree" and category 4 "slowly agree" are combined into one category (recorded as "neutral "), the reconstructed 5-point Likert scale meets the functional requirements of the scale and might be more appropriate for measuring RTW-SE in stroke survivors who are unsure of their confidence in returning to work.
The Item-person map from the RTW-SE questionnaire reveals a significant limitation and mismatch between item location level and person ability level. The location of the questionnaire items is higher than -0.50 and lower than 0.45 while the human ability level is between -7.07 and 8.05, which shows that the location of the items is cannot meet the human ability level. In addition, nearly half of the items were sorted by location with a neighboring location difference of less than 0.06, indicating that most respondents would answer these items in a similar manner. The overall location of the items was lower than the mean value of person ability, which is applicable to moderate levels of self-efficacy and cannot fully cover low and high levels of people. Therefore, easier or more difficult items need to be added to improve the differentiation of the items in order to apply the questionnaire effectively to people with lower or higher levels of ability.
The conformity analysis of the RTW-SE questionnaire items showed no problems within the statistical range of adaptation. In addition, good reliability and separation were reported for all items and persons. No biased items were found in this study when comparing the potential ability levels of male and female subjects which shows that there is no DIF with respect to gender. Therefore, this cross-cultural adaptation study on the RTW-SE questionnaire not only reveals the applicability of the tool in the Chinese context but also finds new evidence for the validity and reliability of the tool.
Returning to work which is often used as an outcome measure in work and health prediction and intervention studies is an important concept in the field of vocational rehabilitation [41]. A study about Canadian stroke survivors reported that young and middle-aged stroke patients had a strong desire to return to work but had less confidence because of their perceived ability to work was reduced and the functional impairment caused by stroke [42]. Young and middle-aged stroke survivors expect to return to work but were hindered by physical disability and impaired image after the disease because they fear discrimination by social groups and loss of confidence in returning to work. Therefore, the questionnaire can be used for vocational rehabilitation of young and middle-aged stroke survivors in China. On the one hand, it can provide a basis for accurately assessing the confidence of patients who are leaving or unemployed due to illness or returning to work after illness, and helps medical staff to more clearly understand the impact of illness on patients' confidence in returning to work. On the other hand, based on the important predictive value of RTW-SE for returning to work makes understanding patients' confidence and exploring its main influences can provide reference for the construction of return to work intervention programs.
The study has some limitations. First, most of the study population included in this study were young and middle-aged people about 3 months after stroke and only baseline idata was collected from the patients, limiting the generalizability of the findings. Second, there is a lack of ongoing follow-up of study participants to explore the predictive value of RTW-SE size on when to return to work. Third, the patients participating in this study are currently out of work lacking exploration of those who have returned to work. The study of stroke survivors in different work states would provide a comprehensive understanding of the psychological characteristics of this population and allows for different measures to facilitate return to work. Fourth, Rasch analysis was unable to assess discriminative ability across different levels of subjects, so future research could use other methods of item response theory to provide this information. Fifth, the nature of the RTW-SE (state/trait) will affect the reliability and validity of the measurement instrument, which may affect the results of this study [43]. This issue should be clarified in future studies. Finally, in order to facilitate the clinical application of this questionnaire, the minimum clinical important difference of the instrument should perhaps be further evaluated [44].
Conclusion
A RTW-SE questionaire was validated in the Rasch analysis with a sample of Chinese patients with middle-aged stroke. It is recommended to use the 5-point Likert scale instead of the category level of the original scale to validate the RTW-SE levels in Chinese stroke patients. Although the presence of significant floor and ceiling effects necessitated additional modifications, this instrument could support healthcare practitioners in developing targeted intervention strategies by studying the levels of RTW-SE in patients.
Acknowledgements
The study authors would like to thank the authors of the RTW-SE questionnaire for permission to translate and use the scale, and we would like to thank all participants, investigators, and experts for their support and assistance with this study.

Authors' contributions
All authors contributed to the study conception and design. Material preparation, data collection were performed by FL and BL. Data analyze were performed by ZP and YM. ZZ reviewed the successive versions and participated in study design. The first draft of the manuscript was written by FL and all authors commented on previous versions of the manuscript. All authors read and approved the final manuscript.

Funding
This study was funded by Science and Technology Department of Henan Province (No. 192102310098).

Availability of data and materials
The datasets generated and analysed during the current study are not publicly available due the fact that they constitute an excerpt of research in progress but are available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
Permission to translate and use the RTW-SE questionnaire into Chinese was granted by the original authors. The questionnaire and methodology for this study was approved by the Life Science Ethics Review committee of the Zhengzhou University in China (Ethics Approval Number: ZZUIRB2021-72). We obtained informed consent from all patients for being included in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


References
	1.
GBD 2016 Stroke Collaborators. Global, regional, and national burden of stroke, 1990–2016: a systematic analysis for the Global Burden of Disease Study 2016. Lancet Neurol. 2019;18:439–58.

	2.
Katan M, Luft A. Global burden of stroke. Semin Neurol. 2018;38:208–11.PubMed

	3.
Krishnamurthi RV, Ikeda T, Feigin VL. Global, regional and country-specific burden of ischaemic stroke, intracerebral haemorrhage and subarachnoid haemorrhage: a systematic analysis of the global burden of disease study 2017. Neuroepidemiology. 2020;54:171–9.PubMed

	4.
Tsutsum A. Return to work after stroke. In: Bültmann U, Siegrist J, editors. Handbook of disability, work and health. Springer Nature Switzerland AG; 2020. p. 1–16.

	5.
Duong P, Sauvé-Schenk K, Egan MY, Meyer MJ, Morrison T. Operational definitions and estimates of return to work poststroke: a systematic review and meta-analysis. Arch Phys Med Rehabil. 2019;100:1140–52.PubMed

	6.
Sikora A, Schneider G, Stegmann R, Wegewitz U. Returning to work after sickness absence due to common mental disorders: study design and baseline findings from an 18 months mixed methods follow-up study in Germany. BMC Public Health. 2019;19:1653–65.PubMedPubMedCentral

	7.
Kärkkäinen R, Saaranen T, Räsänen K. Occupational health care return-to-work practices for workers with job burnout. Scand J Occup Ther. 2019;26:194–204.PubMed

	8.
Langhammer B, Sunnerhagen KS, Sällström S, Becker F, Stanghelle JK. Return to work after specialized rehabilitation—an explorative longitudinal study in a cohort of severely disabled persons with stroke in seven countries. Brain Behav. 2018;8:e1055.

	9.
Sen A, Bisquera A, Wang Y, McKevitt CJ, Rudd AG, Wolfe CD, Bhalla A. Factors, trends, and long-term outcomes for stroke patients returning to work: the South London Stroke Register. Int J Stroke. 2019;14:696–705.PubMed

	10.
Wåhlin C, Ekberg K, Persson J, Bernfort L, Öberg B. Association between clinical and work-related interventions and return-to-work for patients with musculoskeletal or mental disorders. J Rehabil Med. 2012;44:355–62.PubMed

	11.
Koch R, Wittekindt C, Altendorf-Hofmann A, Singer S, Guntinas-Lichius O. Employment pathways and work-related issues in head and neck cancer survivors. Head Neck. 2015;37:585–93.PubMed

	12.
Dionne CE, Bourbonnais R, Frémont P, Rossignol M, Stock SR, Nouwen A, Larocque I, Demers E. Determinants of “return to work in good health” among workers with back pain who consult in primary care settings: a 2-year prospective study. Eur Spine J. 2007;16:641–55.PubMed

	13.
Lagerveld SE, Blonka RWB, Brenninkmeijer V, Schaufeli WB. Return to work among employees with mental health problems: development and validation of a self-efficacy questionnaire. Work Stress. 2010;24:359–75.

	14.
Rosbjerg R, Hansen DG, Zachariae R, Hoejris I, Lund T, Labriola M. The predictive value of return to work self-efficacy for return to work among employees with cancer undergoing chemotherapy. J Occup Rehabil. 2020;30:665–78.PubMedPubMedCentral

	15.
Brouwer S, Reneman MF, Bültmann U, van der Klink JJL, Groothoff JW. A prospective study of return to work across health conditions: perceived work attitude, self-efficacy and perceived social support. J Occup Rehabil. 2010;20:104–12.PubMed

	16.
Porro B, Boer AGEM, Frings Dresen MHW, Roquelaure Y. Self-efficacy and return to work in cancer survivors: current knowledge and future prospects. Eur J Cancer Care. 2020;29:13304.

	17.
Edwards JD, Kapoor A, Linkewich E, Swartz RH. Return to work after young stroke: a systematic review. Int J Stroke. 2018;13:243–56.PubMed

	18.
Brouwer S, Amick BC, Lee H, Franche R, Hogg-Johnson S. The predictive validity of the return-to-work self-efficacy scale for return-to-work outcomes in claimants with musculoskeletal disorders. J Occup Rehabil. 2015;25:725–32.PubMedPubMedCentral

	19.
Wolvers M, Leensen M, Groeneveld IF, Frings-Dresen M, De Boer A. Predictors for earlier return to work of cancer patients. J Cancer Surviv. 2018;12:169–77.PubMed

	20.
Black O, Sim MR, Collie A, Smith P. Differences over time in the prognostic effect of return to work self-efficacy on a sustained return to work. J Occup Rehabil. 2019;29:660–7.PubMed

	21.
Brouwer S, Franche R, Hogg-Johnson S, Lee H, Krause N, Shaw WS. Return-to-work self-efficacy: development and validation of a scale in claimants with musculoskeletal disorders. J Occup Rehabil. 2011;21:244–58.PubMed

	22.
Shaw WS, Reme SE, Linton SJ, Huang Y. 3rd place, PREMUS best paper competition: development of the return-to-work self-efficacy (RTWSE-19) questionnaire-psychometric properties and predictive validity. Scand J Work Environ Health. 2011;2:109–19.

	23.
Wenzel SL. The relationship of psychological resources and social support to job procurement self-efficacy in the disadvantaged. J Appl Soc Psychol. 1993;23:1470.

	24.
Black O, Black O, Sim MR, Sim MR, Collie A, Collie A, Smith P, Smith P. A return-to-work self-efficacy scale for workers with psychological or musculoskeletal work-related injuries. Qual Quant. 2016;51:413–24.

	25.
Langhammer B, Sunnerhagen KS, Sallstrom S, Becker F, Stanghelle JK. Return to work after specialized rehabilitation—an explorative longitudinal study in a cohort of severely disabled persons with stroke in seven countries: the Sunnaas International Network stroke study. Brain Behav. 2018;8:e1055.

	26.
Nazarov S, Manuwald U, Leonardi M, Silvaggi F, Foucaud J, Lamore K, Guastafierro E, Scaratti C, Lindström J, Rothe U. Chronic Diseases and Employment: Which Interventions Support the Maintenance of Work and Return to Work among Workers with Chronic Illnesses? A Systematic Review. Int J Environ Res Public Health. 2019;16:1864–77.PubMedCentral

	27.
Lork K, Holmgren K. The experience of return to work self-efficacy among people on sick leave. Work. 2018;59:479–90.PubMed

	28.
Brislin RW. Back-translation for cross-cultural research. J Cross Cult Psychol. 1970;1:185–216.

	29.
Sousa VD, Rojjanasrirat W. Translation, adaptation and validation of instruments or scales for use in cross-cultural health care research: a clear and user-friendly guideline. J Eval Clin Pract. 2011;17:268–74.PubMed

	30.
Fan J, Bond T. Applying Rasch measurement in language assessment: unidimensionality and local independence. In: Aryadoust V, Raquel M, editors. Quantitative data analysis for language assessment, vol. I. Fundamental techniques. London: Routledge; 2019. p. 83–102.

	31.
Smith AB, Wright P, Selby PJ, Velikova G. A Rasch and factor analysis of the Functional Assessment of Cancer Therapy-General (FACT-G). Health Qual Life Outcomes. 2007;5:19.PubMedPubMedCentral

	32.
Bond T, Fox CM. Applying the Rasch model fundamental measurement in the human sciences. 3rd ed. London: Routledge; 2015.

	33.
Anshel MH, Kang M, Jubenville C. Sources of acute sport stress scale for sports officials: Rasch calibration. Psychol Sport Exerc. 2013;14:362–70.

	34.
Linacre JM. Optimizing rating scale category effectiveness. J Appl Meas. 2002;3:85–106.PubMed

	35.
Fan JJ. The construct and predictive validity of a self-assessment scale. Pap Lang Test. 2016;5:69–100.

	36.
Wright B, Linacre J. Reasonable mean-square fit values. In: Rasch measurement SIG (AERA): Rasch measurement transactions. Institute for Objective Measurement. 1994. https://​www.​rasch.​org/​rmt/​rmt83b.​htm.

	37.
Linacre JM. A user's guide to WINSTEPS® MINISTEP. In: Program manual. Rasch-model computer programs. 2021. https://​www.​winsteps.​com/​winman/​copyright.​htm.

	38.
Jones RN. Differential item functioning and its relevance to epidemiology. Curr Epidemiol Rep. 2019;6:174–83.PubMedPubMedCentral

	39.
Paek I, Holland P. A note on statistical hypothesis testing based on log transformation of the Mantel-Haenszel common odds ratio for differential item functioning classification. Psychometrika. 2015;80:406–11.PubMed

	40.
Riklikiene O, Blackman I, Bendinskaite I, Henderson J, Willis E. Measuring the validity and reliability of the Lithuanian missed nursing care in infection prevention and control scales using Rasch analysis. J Nurs Manag. 2020;28:2025–35.PubMed

	41.
Steenstra IA, Lee H, de Vroome EMM, Busse JW, Hogg-Johnson SJ. Comparing current definitions of return to work: a measurement approach. J Occup Rehabil. 2012;22:394–400.PubMed

	42.
Duong PK, Egan MY, Meyer MJ, Morrison TL. Intention to return to work after stroke following rehabilitation in Ontario. Can J Occup Ther. 2020;3:221–6.

	43.
Ye ZJ, Zhang Z, Zhang XY, Tang Y, Chen P, Liang MZ, Sun Z, Yu YL. State or trait? Measuring resilience by generalisability theory in breast cancer. Eur J Oncol Nurs. 2020;46:101727.PubMed

	44.
Ye ZJ, Zhang Z, Tang Y, Liang J, Zhang XY, Hu GY, Sun Z, Liang MZ, Yu YL. Minimum clinical important difference for resilience scale specific to cancer: a prospective analysis. Health Qual Life Outcomes. 2020. https://​doi.​org/​10.​1186/​s12955-020-01631-6.CrossrefPubMedPubMedCentral



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Assessing the psychometric properties of the Chinese return-to-work self-efficacy questionnaire using Rasch model analysis


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/12955_2022_1929_Fig2_HTML.png
PERSON - MAP - ITEM
<more>|<rare>
6 O+

CH#
4 i
#
S

#H## S
s Es s
2 i

LA

FhtEH

liddaAi

1 ##
#HEHEH

[2Ed3

LR
Biiiiss

0 S EH
LHE IS 1

FhEEH

# 0 IT 10
L

-1 CHEHEE
e

#

i

w
e T T

=
3
=
=

— 4+ —
= W0
& w o
B J o N

0
+ —

-2 L

#

I
o
= — — = — — — = — — = — — —

& .
<less>|<frequ>
EACH "#" IS 3. EACH "." IS 1 TO 2





OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





OEBPS/images/12955_2022_1929_Fig1_HTML.png
Ead

Score on ltem

2 ltem2 3. Rem3
/
S . . /
> -~
% 7
E E
2 EN
§ §
e e
& &
, J ,
/ //
' / L] /
Measure relative to item difficulty Measure relative to item difficulty Measure relative to item Measure relative to item difficulty
5. tem5 6.ltemé 7. em? 8 ltems
. B . N / .
/\/\ ~
E E / €
s s / s
§ § §
e e e
g, 3: s;
: : :
/
' ' A '
Y “ 3 3 4 e 13 3 4 M TTE a1 i i DI E EPOEEEEMEM IR IR R
Measure rolative to item difficulty Measure relative to item difficulty Measure relative to item Measure relative to item difficulty
9. Romo. 10. tem10. 11 Rem11
/
///
E E, E
£ 2 <
§ s §
§ i §
/
. 7/ . :
/ /4
Measure relative to item difficulty Measure relative to item Measure relative to item difficulty






