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Burnout syndrome is characterized by emotional exhaustion, cynicism, and lack of professional efficacy. A considerable proportion of medical students experience burnout syndrome during their educational training. Therefore, this issue has become a major concern in the medical education community. The Maslach Burnout Inventory-Student Survey (MBI-SS) is the most widely used assessment of burnout syndrome among college students, including preclinical medical students. Therefore, our objective was to culturally modify and validate the MBI-SS in a Thai context for use with preclinical medical students. The MBI-SS comprises 16 items, including five items for emotional exhaustion, five items for cynicism, and six items for academic efficacy. Four hundred and twenty-six preclinical medical students participated in this study. We randomly divided the samples into two equivalent subsamples of 213 participants. The first subsample was used to calculate McDonald’s omega coefficients to assess internal consistency and to perform exploratory factor analysis. McDonald’s omega coefficients for exhaustion, cynicism, and academic efficacy were 0.877, 0.844, and 0.846, respectively. The scree plot from the unweighted least squares estimation and a direct oblimin rotation, supplemented with Horn’s parallel analysis and the Hull method, revealed three major factors of the Thai MBI-SS. Due to the violation of the multivariate normality assumption in the second subsample, we performed a confirmatory factor analysis with the unweighted least squares with a mean and variance adjusted estimation approach. The results of the confirmatory factor analysis showed favorable goodness-of-fit indices. Data from 187 out of 426 participants (43.9%), who completed a second questionnaire, were utilized to evaluate test–retest reliability. The correlation coefficients for test–retest reliability with a three-week period between tests were 0.724, 0.760, and 0.769 for the exhaustion, cynicism, and academic efficacy domains, respectively (all p < 0.05). This indicates that the Thai MBI-SS is a valid and reliable instrument to assess burnout syndrome in our Thai preclinical medical student population.
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Introduction

A study in 2018 estimated that 264 million people worldwide suffer from depression and depression is involved in 800,000 deaths annually (GBD 2017 Disease and Injury Incidence and Prevalence Collaborators, 2018). Healthcare workers, such as physicians, nurses and medical students, were reported to be at increased risk for depression and suicidal ideation (Mata et al., 2015; Rotenstein et al., 2016; Maharaj et al., 2018). Medical students are vulnerable to emotional distress through multiple stressors in various stages of their training.

Depression in medical students is complex and is intertwined with several factors ranging from anxious personal traits to relationship patterns (Silva et al., 2017). A study showed that burnout syndrome is closely related to depression in medical students, since these two entities share similar characteristics (Bianchi et al., 2015). Therefore, an improved understanding of burnout syndrome would improve both our understanding of depression and our ability to prevent depression in medical students. Burnout syndrome was defined as an occupational phenomenon caused by chronic stress related to work (Organization WH, 2018). Burnout syndrome is conceptualized in three dimensions, including emotional exhaustion, cynicism, and professional efficacy (Maslach and Jackson, 1981).

The Maslach Burnout Inventory-Student Survey (MBI-SS) is the most established and widely used tool to assess burnout syndrome in university students, including preclinical medical students (Dyrbye et al., 2010; Marôco and Campos, 2012; Campos et al., 2013). The MBI-SS comprises 16 items to evaluate three dimensions, including five questions for emotional exhaustion (EX), five questions for cynicism (CY), and six questions for academic efficacy (AE). The MBI-SS has been widely translated, culturally adapted, studied, and confirmed for validity and reliability in various countries that have different contextual and cultural settings (Schaufeli et al., 2002; Hu and Schaufeli, 2009; Campos et al., 2013; Yavuz and Dogan, 2014; Ilic et al., 2017; Portoghese et al., 2018). However, adaptation of the MBI-SS in a Thai university context is scarce. Consequently, the objective of this study was to culturally modify and validate MBI-SS for use in a Thai university context and especially for preclinical medical students. A valid and reliable Thai version of the MBI-SS would improve our ability to identify students with burnout syndrome, which would facilitate interventions designed to alleviate burnout and prevent depression.



Methods


Setting

This study was carried out at Faculty of Medicine Siriraj Hospital, Mahidol University, in Bangkok, Thailand. Siriraj Hospital is Thailand’s largest national tertiary referral center and serves the medical needs of approximately 3 million outpatients and 80,000 inpatients per year. Each year, approximately 320 high school graduates are enrolled in our 6-year undergraduate Doctor of Medicine degree program. Our curriculum consists of an introductory year in fundamental general science, 2 years of preclinical courses in basic medical science (preclinical years), 2 years of clinical rotations, and a final year of clinical clerkship (Wongtrakul and Dangprapai, 2020).



Study design and study population

During February to March 2019, a total of 639 preclinical medical students (322 second-year students and 317 third-year students) were asked to participate voluntarily in this cross-sectional electronic questionnaire-based study. The questionnaires were completed online twice by each study participant – at baseline and then 3 weeks later (Ilic et al., 2017).



Ethical considerations

The Human Research Protection Unit of the Institutional Review Board of our medical school (Ethics ID 170/2561; EC1) granted ethics approval for this cross-sectional study. Before participation, all study subjects gave their informed written consent.



Instruments

Mind Garden, Inc. granted us permission to translate and culturally adapt the MBI-SS to develop the Thai version of the MBI-SS. Our translation and cultural modification of the MBI-SS were performed according to the guidelines of the World Health Organization and previously peer-reviewed articles (World Health Organization, 2015; Ilic et al., 2017). A linguistic expert and a qualified psychologist from our university independently conducted a translation from the English language to the Thai language. Subsequent discussions were held with a senior psychiatrist who has experience with burnout syndrome to settle disagreements in translation and finalize the translation. A pilot study in 20 preclinical students to evaluate the translated MBI-SS indicated that it was not difficult to understand any aspect of the questionnaire. A bilingual American linguistic professor from a different university performed the backward translation from Thai to English. A comparison between the original English-language version of the MBI-SS and the back-translated English version of the MBI-SS revealed no notable dissimilarities.



Statistical analysis

Statistical Package for the Social Sciences software (SPSS, Inc., version 25, Chicago, IL, United States) was used for all statistical analysis for descriptive data.

To determine the validity of MBI-SS, we performed a cross-validation test to compute exploratory factor analysis (EFA), followed by confirmation factor analysis (CFA). To achieve cross-validation test, the total sample was randomly and equally divided into two distinct and equivalent subsamples using computerized randomization (Lorenzo-Seva, 2022). The first subsample was used for EFA, and the second subsample was used for CFA.

Before performing EFA in the first subsample, we determined whether our data were factorable (Williams et al., 2010; Lloret-Segura et al., 2014; Watkins, 2018). To test factorability, we conduct Kaiser-Mayer-Olkin (KMO) sampling adequacy measurement and Bartlett’s test of sphericity using the first subsample. The KMO value ranged from 0.00 to 1.00. A KMO value of equal to or greater than 0.70 was desired (Lloret et al., 2017). A KMO value of less than 0.50 was generally considered unacceptable, implying that the correlation matrix was not factorable (Kaiser, 1974). Bartlett’s test of sphericity was utilized to ensure that variables and factors did not overlap and should yield a significant level of p 0.05 to permit factorial analysis. The mean score plus/minus standard deviation (SD) for each item in the Thai MBI-SS of the first subsample was calculated. EFA was conducted on the first subsample, using the polychoric correlation matrix and the unweighted least squares (ULS) estimation method followed by a direct oblimin rotation using the FACTOR software version 12.02.01 (Lorenzo-Seva and Ferrando, 2006; González Casas et al., 2022). We calculated the McDonald’s omega coefficient for each factor to assess internal consistency. In addition, we calculated the McDonald’s omega coefficient for each domain if each item was removed. During EFA, the corrected item-total correlations of each item with its factor were calculated. If the corrected item-total correlations of each item with its factor were more than 0.50, it would be considered to have very good discrimination (Wickramasinghe et al., 2018). To identify the number of factors, we utilized the rule of Kaiser’s eigenvalues-greater-than-one and the scree plot, which were generated from ULS and a direct oblimin rotation. Furthermore, we supplemented the scree plot with Horn’s parallel analysis (Horn, 1965) and the Hull method (Lorenzo-Seva et al., 2011), which were the best methods to determine the number of factors (Lloret-Segura et al., 2014; Watkins, 2018). To assess the model fit indices in EFA, we calculated the chi-square (χ2/df), comparative fit index (CFI), Tucker-Lewis Index (TLI), and root mean square error of approximation (RMSEA) with 95% confidence interval (CI) and standardized root mean squared residual (SRMR) (Lloret-Segura et al., 2014; Lloret et al., 2017).

Before performing the CFA in the second subsample, we determined whether the Maximum Likelihood (ML) parameter estimation method should be used for our analysis by testing the multivariate normality of the data. We used Mardia’s test to obtain the multivariate coefficient of skewness and kurtosis (Mardia, 1970). If the assumption of multivariate normality was violated, we used the unweighted least squares (ULS) with mean and variance adjusted (ULSMV) estimation approach using MPLUS v. 7 software (Muthén and Muthén, 1998). To assess model fit indices in CFA, we calculated the chi-square, CFI, TLI, RMSEA and SRMR (Yu, 2002). For both EFA and CFA, if the RMSEA value is below 0.10, the CFI and TLI values are above 0.90, and the SRMR value is between 0.05 and 0.08, the model is considered to have a satisfactory fit (Campos et al., 2013; Cangur and Ercan, 2015). A value of p less than 0.05 was considered statistically significant for all tests.

To determine the reliability of the MBI-SS, we evaluated test–retest reliability in all participants who completed the questionnaire on two occasions 3 weeks apart (Ilic et al., 2017).




Results

Four hundred and twenty-seven out of 639 preclinical medical students participated in this study (response rate: 66.8%); however, a medical student was excluded from an analysis due to his random response by giving the same answer (zero or never) on every item. Therefore, 426 participants were included in a final analysis, and 187 of 426 participants (43.9%) completed a second questionnaire response 3 weeks after their baseline questionnaire response. The sociodemographic characteristics of the study participants, including class year, sex, age, and hometown region, are summarized in Table 1. A total of 426 participants were randomly and equally divided into the first subsample of 213 participants for EFA and the second subsample of 213 participants for CFA.



TABLE 1 Summary of the sociodemographic data of the student participants.
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Exploratory factor analysis

The KMO value in the first subsample was 0.872, indicating factorability. Bartlett’s test of sphericity yielded a significant level of p < 0.001, χ2(120) = 2158.0 to permit EFA. Table 2 presents the mean score plus/minus standard deviation (SD), skewness, kurtosis, corrected item-total correlation of each item with its factor, and the factor loading of the analysis of the three-factor solution of the elements in the Thai MBI-SS of the first subsample during EFA. The McDonald’s omega coefficients in the EX, CY and AE domains were 0.877, 0.844 and 0.846, respectively. Table 2 also summarized the McDonald’s omega coefficients in each domain if each item was deleted. Interestingly, excluding each item resulted in lower McDonald’s omega coefficients of each domain than those from the 16-item version of that questionnaire. The corrected item-total correlations of each item with its factor were all positive, ranging from 0.56 to 0.75, supporting a very good discrimination of Thai MBI-SS. The polychoric correlation matrix was available in Supplementary Data S1. A scree plot, which was generated from ULS method with a direct oblimin rotation, confirms three major components of the Thai MBI-SS with an Eigenvalue greater than 1 (Figure 1A). Horn’s parallel analysis and the Hull method supported three major components of the Thai MBI-SS with an Eigenvalue greater than 1 (Figure 1B and Supplementary Data S2). The EFA results [χ2/df = 1.673 p < 0.001, CFI = 0.989, TLI = 0.983, RMSEA = 0.056 (95% CI, 0.055–0.065), and SRMR = 0.042] showed a good fit of the model.



TABLE 2 Descriptive data for each item of the Thai MBI-SS with the factor loading of the analysis of the three-factor solution of the elements in the first subsample of preclinical medical students at the Faculty of Medicine Siriraj Hospital, Mahidol University, Thailand.
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FIGURE 1
 Factor identification methods used in EFA (A) scree plot and (B) parallel analysis.




Confirmatory factor analysis

Mardia’s test reported the multivariate coefficient of skewness of 40.142 (p > 0.001) and kurtosis of 328.150 (p < 0.001) implying the violation of the assumption of multivariate normality. Therefore, we performed CFA with the ULSMV estimation approach. The path diagram shown in Figure 2 shows standardized coefficients of the relationship between factors and items. All factor loadings and the correlation between the factors in Figure 2 were statistically significant with a p-value <0.05. The CFA results [χ2/df = 1.813 p < 0.001, CFI = 0.964, TLI = 0.957, RMSEA = 0.062 (95% CI, 0.047–0.076), and SRMR = 0.055] demonstrated an acceptable fit of the model.

[image: Figure 2]

FIGURE 2
 Confirmatory factor analysis of the Thai Maslach Burnout Inventory-Student Survey.


The correlation coefficients for test–retest reliability were 0.724, 0.760, and 0.769 for the EX, CY, and AE domains, respectively (all p < 0.05), indicating adequate reliability of the Thai MBI-SS.




Discussion

This study in Thai preclinical medical students with extensive statistical analysis revealed good psychometric properties of the 16-item MBI-SS. The high McDonald’s omega coefficients of 0.877, 0.844, and 0.846 for the EX, CY, and AE domains, which indicate sufficient internal consistency of Thai MBI-SS, were similar to those of previously published studies of MBI-SS in non-English versions of MBI-SS, including Serbian, Sinhala (Sri Lanka), Chinese, Turkish, Iranian, Spanish, Portuguese, and Dutch (Schaufeli et al., 2002; Hu and Schaufeli, 2009; Rostami et al., 2013; Yavuz and Dogan, 2014; Ilic et al., 2017; Wickramasinghe et al., 2018).

The duration between the first and second take of the Thai MBI-SS questionnaire was 3 weeks, and the test–retest correlation coefficients were approximately 0.7 for the three domains, which are regarded as acceptable. Our results showed slightly higher reliability than those of the Serbian MBI-SS adaptation study (0.67–0.71) (Ilic et al., 2017). In contrast, a study of MBI-SS adaptation from Sri Lanka that had a two-week gap between the questionnaires showed markedly higher test–retest reliability (0.85–0.91) (Wickramasinghe et al., 2018).

The Thai MBI-SS, which consists of 16 items, showed high McDonald’s omega coefficients; however, other previous adaptations of the MBI-SS usually omitted one question for a total of 15 (five items in EX, four items in CY, and six in AE) (Marôco and Campos, 2012; Campos et al., 2013; Ilic et al., 2017; Wickramasinghe et al., 2018). Wickramasinghe et al. (2018) described their reasons for omitting item 13 (“I just want to get my work done and not be bothered”) as it lacked clarity and had poor psychometric properties. Although item 13 in our Thai MBI-SS showed the poorest psychometric property in exploratory factor analysis with a value of 0.607, it was not omitted due to the overall high McDonald’s omega coefficient observed in the CY subscale and was clearly interpreted as having a negative meaning in the Thai version. Additionally, if item 13 was deleted, McDonald’s omega coefficient in the CY subscale became 0.835, which was lower than 0.844 that was obtained from five items in the CY domain, which supports that no item should be removed.

Consistent with several studies, our Thai MBI-SS was better fitted to the 3-dimensional model (Hu and Schaufeli, 2009; Yavuz and Dogan, 2014; Faye-Dumanget et al., 2017; Ilic et al., 2017; Wickramasinghe et al., 2018). Our study confirmed not only the validity and reliability of the Thai MBI-SS, but also the importance of using reliable and standardized instruments, such as the MBI-SS, to conduct future research specific to burnout syndrome (Chirico et al., 2022).

Our validated Thai MBI-SS can and will be used to identify students with burnout syndrome and to evaluate the effects of several interventions with demonstrated preventive and alleviative effects on burnout syndrome, including health promotion programs that support physical activity, mindfulness, spirituality, and self-compassion (Naczenski et al., 2017; Li et al., 2019; Suleiman-Martos et al., 2020; Chirico et al., 2022). Interventions focusing on mindfulness and spirituality (Chirico, 2021) showed benefit even in the COVID-19 pandemic, which increased the burden on mental health in many different populations, including medical students (Zis et al., 2021).


Strengths and limitations

Our study has several strengths. First, we enrolled the large number of preclinical medical students from Thailand’s largest medical school to participate in this study. Second, we performed a comprehensive statistical analysis and constructed models to determine the internal validity and reliability of the Thai MBI-SS.

Regarding the limitations of this study, we had a low retest rate of 43.9% and no external validation was conducted. We did not perform external validation of Thai MBI-SS in this study because MBI-SS is considered the gold standard for evaluating burnout syndrome.




Conclusion

The Thai MBI-SS was shown to be a valid and reliable assessment of burnout syndrome in our Thai preclinical medical student population. An improved understanding of burnout syndrome in this vulnerable student population will accelerate intervention and improve educational and quality of life outcomes.
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