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Background: Occupational stress and specifically job anxiety are crucial factors in determining health outcomes, job satisfaction as well as performance. In order to assess this phenomenon, the Job Anxiety Scale (JAS) is one of the instruments available. It consists of 70 items that are clustered in 14 subscales and five dimensions. This manuscript is a revised version of a retracted article that analyzed the properties of a short version of the JAS. Rather than shortening the scale, the authors of the JAS recommend to further assess the scale in its current state without modification of the factor structure. Hence, the aim of this paper is to assess the psychometric properties of the original JAS.

Methods: The sample consists of 991 – mostly psychosomatic – patients from two different clinics. We applied methods of factor analysis and bivariate correlations to explore and test factor structure and the nomological net of related constructs.

Results: The Job Anxiety Scale evinced satisfactory psychometric properties. We found very high internal consistency, and invariance across participant age. It displayed good discriminant validity and we found the expected pattern of convergent correlations. However, the model fit is not convincing.

Conclusion: With the Job Anxiety Scale, researchers can assess job related worries in a reliable manner. The questionnaire is particularly useful in large-scale surveys, in therapy or work-related contexts. However, the scale could be modified in order to aim for a better fit and assess job related anxiety in a more efficient way.

KEYWORDS
 job anxeity, health outcome, psychometric properties, psychology, job worries


Background

Occupational stressors are crucial predictors in explaining a wide range of positive and negative job-related outcomes. For instance, higher levels of job-related stress and anxiety are associated with lower levels of job satisfaction, commitment to the job, and burn out (Borg et al., 1991; Newbury-Birch and Kamali, 2001; Wu et al., 2021; Yang et al., 2021).

Further, job-related stress and anxiety is negatively linked to social support and well-being (Abdel-Halim, 1982; Warr, 1990; Dormann and Zapf, 2002; Greenglass, 2002; Huhtala et al., 2021) and positively related to adverse mental health outcomes (Hobson and Beach, 2000; Muschalla et al., 2013).

Recent and past researches (Motowidlo et al., 1986; Karatepe, 2012) have even suggested an impact on performance based on the frequency of stressful experiences. It is estimated that almost 5% of German employees are at risk of being absent from work due to job anxiety (Muschalla et al., 2013). This fact is associated with high costs for companies, health insurance and public pension funds. Thus, research into the phenomenon and a reliable and valid assessment of the construct are of great interest to researchers and practitioners alike. Even more in the face of the ongoing covid-19 pandemic, which can trigger and worsen job anxiety (Probst et al., 2020).

Individuals who experience job-related anxiety experience typical anxiety symptoms such as trembling, blushing or palpitations when they are at work or when they think about their work (Muschalla et al., 2010). Even though these symptoms have a major influence on work performance, there is no ICD code for workplace phobia. Haines and colleagues (Haines et al., 2002) used the criteria of phobia to characterize workplace related anxieties: Intense anxiety when approaching the workplace, incapacity to enter the workplace because of anxiety, respectively, panic symptoms and a reduction of anxiety when leaving the workplace. Bryson and colleagues (Bryson et al., 2013) implemented of parts of Warr’s anxiety-contentment axis model (Warr, 2007) for measuring job anxiety. Even though it is a clinically and economically important construct, there is only one questionnaire available for measuring job anxiety in a comprehensive manner – the Job Anxiety Scale (Linden et al., 2008).

Muschalla (2005) ran a pilot study, using an initial version of the JAS with 106 items. This version contained criteria of anxiety related to ICD-10 (World Health Organization, 1992), DSM-IV (American Psychiatric Association, 1994) and job-related anxieties often reported by patients. Based on this first trial, Linden and colleagues (Linden et al., 2008) modified the scale into its current version with 70 items. The items are clustered by theoretical assumptions in five dimensions. The five dimensions assess issues related to stimulus-related anxiety and avoidance behavior, social anxieties (e.g., bullying), insufficiency (e.g., Low self-esteem), health-and body-related anxieties, as well as job-related worrying. In addition, two items measure a global workplace-anxiety. For the assessment of job-related anxiety each subscale and dimension as well as a global mean value can be analyzed based on the 70 JAS items. Its psychometric properties, such as internal consistency (Linden et al., 2008; α = 0.98) and retest-reliability (Linden et al., 2008; Muschalla et al., 2013) (82–0.85) are good. The scale correlated (r = 0.67–0.69) with the Stait-Trait Anxiety Inventory (Spielberger, 1983) (STAI-T) illustrating its convergent validity (Linden et al., 2008; Muschalla et al., 2013). Nonetheless, the factorial structure of the scale has not been yet assessed until now.

The Workplace Phobia Scale (Muschalla and Linden, 2008) (WPS) screens for job anxiety based on 13 items. These items were selected from the JAS rather than being empirically driven. The authors used all items from the subscale’s stimulus-related anxiety and avoidance behavior and two items of the global workplace-anxiety subscale. Since stimulus-related anxiety and avoidance behavior are the central aspects of phobia, the WPS captures phobia and criteria of clinic disorders. Even so, the WPS does not allow a wide non-phobia, clinic-specific, comprehensive assessment of job anxieties in the manner the JAS does. Specifically, cognitions of bullying and insufficiency as well as health-related thought patterns are not captured. Thus, the aim of the present study is to target this gap. Furthermore, as job anxiety is not an ICD diagnosis or clinical diagnosis, there is a need for a statistically sound scale that measures work-related worries in a comprehensive construct. Especially for surveys in non-clinical and work-related contexts a validated scale to measure job anxieties could be of great relevance. A primary relevant application relies in the field of occupational psychological and practice and for instance, the evaluation of risk assessment of unemployment in the context of medical rehabilitation. Concerning the latter, general performance restrictions due to illness, fears and low self-esteem are often directly related to the workplace.

This manuscript is a revised version of a retracted article that analyzed the properties of a short version of the JAS (Schmalbach et al., 2020). Rather than shortening the scale, Muschalla (2005) recommend to further assess the scale in its current state without modification of the factor structure. Hence, the aim of the study at hand is to analyze item and scale properties, conducted factor analysis and tests of measurement invariance. In addition, to determine convergent and discriminant validity, we examining its associations with a measure of psychosocial health, the HEALTH-49 (Rabung et al., 2007, 2009). To this end we expect significant moderate to high correlations between the subscales of the HEALTH-49 related to psychological and somatoform symptoms, difficulties in interactions and social distress and the JAS. On the other hand, we hypothesize sig. and negative associations between scales related to psychological well-being, self-efficacy, activity participation and social support. Based on the theoretical background of the scale we propose a 5-factor model that illustrates the theoretical assumptions of the scale and invariance for sex and age.



Method


Study sample

We recruited a German study sample in the Clinic of Psychotherapy and Psychosomatic Medicine, University Hospital Dresden (n = 284) and in the Rehabilitation Center Oberharz (n = 758). We focused on patients and individuals in rehabilitation because, first, the JAS was developed in a similar setting (Linden et al., 2008), and second, such a sample (vs. a general population sample) will yield a broader distribution of the characteristic in question.


Description of the study sample of the participants in the University Hospital Dresden

We included n = 169 females (59.5%) with a mean age of M = 36.64 (SD = 13.19) years and 115 males (40.5%) with a mean age of M = 37.39 (SD = 12.20) years. The overall mean age of the sample was M = 36.94 (SD = 12.88; range, 17–83) years. 26.7% of the sample lived alone in their household, 71.5% of the sample lived together with one or more people. The diagnoses for this group are displayed in Table 1.



TABLE 1 Diagnoses of both subsamples.
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Description of the study sample of the participants in Oberharz

The second group (N = 758) consists of patients from the “Rehabilitation Center Oberharz” (Rehazentrum Oberharz). Four hundred eleven females (54.2%) with a mean age of M = 46.90 (SD = 8.66) years and n = 347 males (45.8%) with a mean age of M = 47.14 (SD = 9.99) years were assessed in this sample. The overall mean age of the sample was M = 47.01 (SD = 9.29; range, 18–74) years. The diagnoses for this group are also displayed in Table 1.

All participants signed an informed consent form and received a data protection declaration in agreement with the Helsinki Declaration. The study was approved the ethics committee of the Medical Faculty of the Technische Universität, Dresden (EK 79032011). Verbal and written informed consent were obtained from all participants.




Instruments

The JAS questionnaire (Linden et al., 2008) consists of five dimensions, 14 subscales and 70 items. Each item was scored on a 5-point Likert scale, ranging from of 0 (no agreement) to 4 (full agreement) – with no reverse-scored items. The scale shows an excellent reliability (Linden et al., 2008) (Cronbach’s α = 0.96).

We used the Hamburg Modules for the Assessment of Psychosocial Health (Rabung et al., 2007, 2009) (HEALTH-49) to measure general psychosocial well-being and health in the respondents. The scale comprises 49 items to assess nine subscales (and a psychological symptoms aggregate), which include mental health symptoms, self-efficacy, well-being, as well as social support and participation. As per Rabung et al. (2009) internal consistency is acceptable to very good for all subscales with values between α = 0.73 and 0.91.



Statistical analyses

All analyses were performed in R, using the packages lavaan (Rosseel, 2012). Missing values were replaced by linear interpolation up to a limit of 5% missing values. Data sets containing more than 5% missing values were deleted. To test the above-mentioned hypothesis concerning the factorial purpose, we conducted a confirmatory factor analysis using lavaan employing a robust maximum likelihood estimation (Satorra and Bentler, 2001) and robust formulas for the estimation of fit indices (Brosseau-Liard and Savalei, 2014). To evaluate model fit, we applied the commonly recommended indicators and cutoffs (Hu and Bentler, 1999; Schermelleh-Engel et al., 2003): χ2-test (non-significant), χ2/df (<2), Comparative Fit Index (CFI > 0.95), the Tucker-Lewis Index (TLI > 0.95), the Root Mean Square Error of Approximation (RMSEA < 0.08), and the Standardized Root Mean Square Residual (SRMR < 0.08). We report reliability as McDonald’s ω, which is the preferred measure of internal consistency (Dunn et al., 2014).

For the investigation of measurement invariance, we used the common step-wise model comparison approach (Meredith, 1993). In this procedure, one compares increasingly restrictive models to establish increasingly strict levels of invariance. Specifically, the first step is the comparison of the configural (unconstrained) model with the metric (equal factor loadings across compared groups) model. Second, one compares the metric to the scalar (equal item intercepts across compared groups) model. Finally, one compares the scalar to the strict (equal residual terms across compared groups) model. To evince measurement invariance, χ2 should not be significant and the difference in CFI and gamma hat (GH) should not exceed 0.01 (Milfont and Fischer, 2010). In order to determine convergent and discriminant validity we conducted Pearson’ product–moment correlations between the scales of the JAS and HEALTH-49.




Results

The sample distribution showed a slightly pronounced left-skewedness, but the descriptive statistics were satisfactory for most of the JAS items (see Table 1); with some exceptions (item 31,53, 59, 69, 70) factor loadings exceeded 0.50 (0.513 ≤ λ ≤ 0.888), and reliability coefficients were between ω = 0.843 and 0.956 for the five subscales (see Table 2). The confirmatory analysis, revealed a 5-factor structure with unacceptable fit χ2(2335) = 12581.35, p < 0.001, CFI = 0.753, TLI = 0.744, RMSEA = 0.078, SRMR = 0.064. For exploratory purposes, we then tested a unidimensional model, showing a less acceptable fit, χ2(2345) = 14649.624, p < 0.001, CFI = 0.700, TLI = 0.691, RMSEA (90% CI) = 0.086, SRMR = 0.06, despite its very high internal consistency of ω = 0.976.



TABLE 2 Descriptive statistics of the JAS-70 items and scales.
[image: Table2]

Thereafter, we tested the measurement invariance of the 5-factor model across participant sex and age. Our results showed clear evidence for strict invariance across age groups, but not for sex. The results of these analyses are reported in Table 3.



TABLE 3 Fit indices for the analysis of measurement invariance.
[image: Table3]

Next, we examined the convergent validity of the JAS (see Table 4). In this regard, we found the expected pattern of correlations with the HEALTH-49. Namely, symptoms of mental distress and social restrictions correlated positively high with job anxiety, and indicators of well-being and social integration evinced negative associations to the construct. To synthesize these results into a more comprehensive format we also ran a canonical correlation analysis. This yielded canonical correlation coefficients R of 0.620, 0.331, 0.231, 0.176, and 0.127 – with the first three being significant contributors (p < 0.001).



TABLE 4 Correlations between the JAS and the HEALTH-49.
[image: Table4]



Discussion

The aim of the present study was to reevaluate the psychometric properties of the JAS and additionally confirm its factor structure. In contrast to other scales (e.g., WPS), the JAS is an empirically-derived extract which assess job related anxiety symptoms in a comprehensive manner.

In the present study, the JAS was found to be highly reliable. This result is in line with the research conducted by Linden et al. (2008) who found very good values for Cronbach’s alpha (α = 0.98) as well. Apart from the JAS being a reliable scale, we also found evidence for its strict measurement invariance across age groups, but not for sex. This means that group means across ages can be meaningfully compared and inferences can be drawn from these comparisons, which is a useful property in this scale. From the latter result it can be drawn, that men and women rate their job anxiety differently and their scores should be evaluated with this in mind. Despite these positive results, the confirmatory analysis, revealed a 5-factor structure with an unacceptable fit, as evidenced by low CFI and TLI values. This means that even if the measurement process is comparable between age and gender-groups, basic factorial validity is not given. This results from correlated measurement errors and could be rectified in a revised scale.

A strength of the present study is the very large sample of participants and the measurement invariance of the scale in terms of age, which enhances the quality of our results. Moreover, the JAS and its subscales displayed convergent validity with a measure of psychosocial health in the expected manner. The JAS correlated positively with depression, phobia/anxiety and psychological somatoform symptoms and negatively with social support and well-being, self-efficacy and activity/participation (see Table 4), which coincides with previous findings (Hobson and Beach, 2000; Greenglass, 2002; Muschalla et al., 2013; Huhtala et al., 2021).

It should be noted that the JAS correlated roughly equally (r ~ 0.30–0.40) with the phobia/anxiety subscale of the instrument and with other measures of psychological distress. This apparent “lack” of differential correlation patterns between the different forms of psychological distress can be explained by the fact that the phobia/anxiety subscale of the HEALTH-49 is focused on classic phobia symptoms such as agoraphobia and specific phobias (e.g., fear of elevators).

A useful application of the scale concerns the field of occupational psychological and practice. As an example, the JAS can be used for risk assessment in the context of incapacity for work, high termination rates, risk assessment of unemployment in the context of medical rehabilitation. Further the JAS can be used to assess conflicts in the work-place and improve working environment, reduce rates of terminations and improve performance at work. Future studies should differentiate these aspects concerning sex and gender and reveal differences between men and women and how they cope with job anxiety related concerns in order to shed light in this field. Moreover, it is recommended to adjust further scales concerning invariance in this matter.


Limitations

Since the JAS is a self-report scale the validity of the assessment is tied to the individuals responding to it. Among other works, Razavi (Razavi, 2001) discusses the shortcomings of these measures – such as acquiescence and social desirability – as well as potential remedies.

The study is based on data collected in a clinical environment with a large proportion of psychosomatic and rehabilitation patients. Therefore, it appears questionable that the results can be transferred without reservation to other clinical and nonclinical populations. Additionally, the sample consisted of 991 patients from two different clinics. A larger sample size from more clinics – or even from the general population – would provide an even wider database. Only little research has been carried out concerning job-related anxiety. Usually, researchers adapt different instruments or constructs in order to measure job anxiety. Therefore, further research in clinical and nonclinical samples will be necessary in order to understand the underlying construct of job-related anxiety. Based on this knowledge, the JAS should be subject to further testing and be further developed. Also, so far it is still unclear how sensitive the JAS might react to changes in a person or an organization. Therefore, the sensitivity of the JAS regarding changes should be tested. Due to its length and its unacceptable fit, future researches could focus on shortening the scale for a more economic assessment and perhaps a better fit.




Conclusion

The aim of this study was to evaluate the psychometric properties of the empirically derived JAS and run a confirmatory analysis, which has been missing in past studies. Our analysis revealed satisfactory psychometric properties but did not confirm the 5-factorial structure. Thus, future studies could focus on shortening the scale and aim a better fit in order to screen job related anxiety in a more efficient and valid manner (REV4).
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Strict invariance 19262.775 (7405) 347.993 140 <0.001 0731 0.005 0.081 0.000

¢, scaled chi square statistic; CFI, robust comparativ fit index; GH, scaled gamma hat. For participant sex, the analysis was only conducted in the confirmatory sample to avoid statstical
dependence with the exploratory analysis.
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