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Background: The General Health Questionnaire-12 (GHQ-12) is a widely used instrument to assess mental health status. However, little is known about its applicability in Chinese healthcare workers. This study aimed to evaluate the reliability and validity of the GHQ-12 in Chinese dental healthcare workers.

Methods: Dental healthcare workers participated in the first occupational survey in China conducted by the Chongqing Stomatological Association from February 2021 to March 2021 by filling out GHQ-12. The reliability and validity of GHQ-12 were then tested.

Results: A total of 3,020 valid electronic questionnaires were acquired. The positive detection rate of self-reported mental health status was 23.80% (719/3,020). The Cronbach's α coefficient of the GHQ-12 was 0.892, and the Cronbach's α coefficient was 0.877–0.888 after the deletion of individual items, and the split-half reliability was 0.843. The correlation coefficient between the item-total score ranged from 0.465 to 0.762 (P<0.05). The exploratory factor analysis found 2 common factors with a factor load of 0.564–0.818. The confirmatory factor analysis showed that the factor load on the specified items was 0.480–0.790.

Conclusions: The two-factor model of GHQ-12 featured good reliability and validity, which could be used to assess the mental health status of Chinese dental healthcare workers.
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INTRODUCTION

Mental health problems are widespread among healthcare workers globally, and they are not optimistic in Chinese healthcare workers. A study from China showed that 48.28% of resident physicians had moderate depressive symptoms (1). Another large-scale epidemiological survey showed that 38% of nurses in public hospitals in China had depressive symptoms (2). There are 1.8 physicians for every 1,000 people in China, which is less than half of other developed countries (3, 4). As a direct result of the shortage of health care workers, the workload is enormous. Meanwhile, they also face great academic pressure to achieve promotion in professional titles, all of which have been shown to be risk factors for mental health status (5, 6). With the outbreak of Corona Virus Disease 2019 (COVID-19), the workload of healthcare workers has dramatically increased, and the mental health status of healthcare workers is facing serious challenges.

Medical healthcare workers are high-risk groups for the infection of COVID-19. Especially for dental healthcare workers, as they regularly have face-to-face contact with patients' saliva, blood and crevicular gingival fluid (7, 8). It has been showed that fomites and airborne are the main transmission routes of COVID-19, while previous studies also showed that aerosols might be a medium of transmission. While using instruments in dental procedures, a large number of aerosols will be generated. Virus-laden aerosols, which can hang in the air for a long time (9), are considered to be potentially dangerous particles that can be inhaled into the lungs to spread disease and aggravate the severity of disease progression (10, 11). With the outbreak of COVID-19, dental healthcare workers are continuously exposed to an infectious environment. The huge workload and high-risk working environment put them under great pressure. Therefore, it is necessary to screen the mental health status of dental healthcare workers efficiently.

Currently, there are many scales for the self-measurement of mental health status, and the General Health Questionnaire (GHQ), developed by the scholar, Goldberg, is one of the most representative instruments (12). The GHQ scale includes multiple versions, such as GHQ-60, GHQ-30, GHQ-20, GHQ-18, and GHQ-12. Among these, the GHQ-12 has become one of the most important tools for screening mental health status due to its simplicity and ease of operation (12, 13). It contains 12 items (six positive items and six negative items separately) (14), and is most commonly scored by 0-1-2-3 or 0-0-1-1 (15). Preliminary studies have found that the GHQ-12 has been translated into many versions and is widely used in different regions, such as Spain, Iran, Australia, India, and Sweden (16–20). It was also adopted to assess the mental health status of Chinese civil servants, adolescents, and university students (21–23).

Nevertheless, the reliability and validity of the GHQ-12 have not been clarified in Chinese healthcare workers, especially among dental healthcare workers. To address this issue, the purpose of this study was to evaluate the reliability and validity of the GHQ-12 and provide an effective tool for rapid screening of the mental health status of Chinese dental healthcare workers after the COVID-19 outbreak.



MATERIALS AND METHODS


Participants

The data of this study were derived from the first occupational survey of dental healthcare workers in China conducted by the Chongqing Stomatological Association from February 2021 to March 2021. Based on the hospitals with a stomatological department in China, the Chongqing Stomatological Association used a convenience sampling method to send questionnaires by e-mail. Specifically, the staff of Chongqing Stomatological Association contacted the director in charge of the stomatological hospitals, the stomatological departments of the general hospitals, the dental clinics and invited them to participate in this research. Once the director agreed to participate in this study, the director invited the corresponding hospital/department healthcare workers to participate.



Research Instruments

Each participant was provided with a self-administrated questionnaire consisting of two parts. Part one was the basic characteristics of dental healthcare workers, including gender, age, academic degree obtained, technician, monthly income, working years, hours worked per week, relationship status, having children or not, the number of patients treated per day, whether tube bed, hospital type, job type, major type, commuting time, and whether they undertaking teaching tasks. Part two was the GHQ-12. The scale reflects the mental health status of the respondents through 12 self-assessment items. Each item includes four options (A, B, C, and D), and the bimodal scoring method (0-0-1-1) was adopted. Specifically, If A or B was selected, the value equates to 0; if C or D was selected, the value equates to 1. The detection rate of mental health was considered to be positive (such as the feeling of depression and anxiety, insomnia, or suicidality) when the cumulative score ≥ four (24–26).



Quality Control

To ensure the accuracy of the data, we evaluated the quality of all questionnaires. Criteria one: if the same answer was chosen for the whole questionnaire items, the questionnaire was considered invalid. Criteria two: we also checked the questionnaires from the same hospital. If two or more consecutive questionnaires had completely the same answers, only one questionnaire was included, and the other identical questionnaires were defined as invalid.



Statistical Analysis

Data were entered and checked through Excel 2013, and all statistical analyses were conducted using SPSS 21.0 (IBM Corp., Armonk, NY) and AMOS 21.0. The mean and standard deviation (SD) was calculated for quantitative data, and the percentage was calculated for qualitative data. The scale reliability was assessed by Cronbach's α coefficient, Guttman Split-Half coefficient, and a coefficient >0.70 was considered acceptable (27). In addition, the Spearman correlation coefficient was used as an index to judge the reliability, and a value >0.30 was considered acceptable (28, 29). The higher the coefficient, the stronger the correlation between items. The scale construct validity was assessed by exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). In this study, three-fourths of participants were assigned to EFA, and one-fourths were assigned to CFA. Specific indicators were used to evaluate the model fit. For EFA analysis, a Kaiser-Meyer-Olkin (KMO) coefficient >0.70, engine value >1.0 (30, 31) cumulative variance contribution rate >50%, and factor load >0.30 were recommended (32, 33). For CFA analysis, the Root Mean Square Error of Approximation (RMSEA) should be <0.10 (better if below 0.05); otherwise, the model should be rejected (33, 34). Comparative Fit Index (CFI), Normative Fit Index (NFI), Incremental Fit Index (IFI), Goodness of Fit Index (GFI) should be >0.90 (better if above 0.95) to indicate a proper fit (35–37). χ2/df was extremely sensitive to the sample size and was not a suitable indicator for model fit for sample size above 200 (38, 39). Therefore, χ2/df was not selected as an evaluation indicator in this study. A P-value < 0.05 was considered to be statistically significant.




RESULTS


Demographic Characteristics

By the end of March 2021, a total of 3,128 questionnaires from 11 provinces in China were collected (Supplementary Table 1). There were 3,020 valid questionnaires (the effective rate was 96.55%) and 108 invalid questionnaires. Among these, 99 questionnaires were excluded by the exclusion criteria one, 9 questionnaires were excluded by the exclusion criteria two. For the respondents, 76.1% were female, 54.9% held a bachelor's degree, and 65.7% were 20–35 years old. 58.4% were junior technicians, and 45.4% had a monthly income between 5,000 and 10,000 RMB. Two-thirds worked <10 years, while 71.9% worked <45 h per week. 67.0% were married, 58.6% had children. 42.5% treated 10–20 patients per day. 88.6% tubed bed. 65.4% worked in a dental specialty hospital. 61.4% were doctors, and 44.1% worked in the general department. 40.9% commuted between 15 and 30 min, while two-thirds did not undertake teaching tasks. The demography characteristics are summarized in Table 1.


Table 1. Demography characteristics of the participants.
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GHQ-12 Characteristics

The positive rate of mental health status was 23.80% (719/3,020). The quartile of the GHQ-12 total score was 2 (0, 5) points, which was lower than the positive detection rate threshold. Among all items, item 12 had the lowest frequency of answering 1. In contrast, more than a quarter of the participants responded positively (answered 1) among item 1 and item 2, indicating that the positive findings in mental health status were mainly caused by “Lost much sleep” and “Under stress”, as shown in Table 2.


Table 2. Item respondents of GHQ-12 items (n = 3,020).
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Reliability and Correlations Analysis

The Cronbach's α coefficient of the whole GHQ-12 was 0.892. After excluding individual items, the Cronbach's α coefficient of the total scale ranged from 0.877 to 0.888, all of which were lower than the overall scale's 0.892 (Table 3). The Spearman-Brown coefficient of the half-fold reliability of the scale was 0.843, indicating that the scale's reliability was acceptable.


Table 3. Cronbach's α and correlations for GHQ-12 scale (n = 3,020).
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Spearman correlation analysis showed that the correlation coefficient between the item score and total scores was 0.465–0.762 (P<0.05). Item 2 showed the highest correlation with the total score, and item 12 showed the lowest correlation with the total score, which was higher than the criterion of 0.30 (Table 3). The correlation ranged from 0.264 to 0.665 among the inter-item scores (Supplementary Table 2). Item 2 showed the lowest correlation with item 12, and item 8 had the highest correlation with item 10. The correlation coefficient between the items-total score was higher than the inter-items, indicating the reliability of this scale was acceptable.



Exploratory Factor Analysis

KMO and Bartlett sphericity tests were performed on 12 items of the scale, and the KMO coefficient was 0.924, χ2 = 11,642.038, df =66, and P-value <0.001, indicating that it was suitable for factor analysis. The maximum variance method was used for principal component analysis, and two common factors were extracted with eigenvalues >1, as shown in Supplementary Figure 1. Common factor 1 contains 6 items, namely items 1, 2, 3, 8, 9, 10, with a variance contribution rate of 31.999%. Common factor 2 contains 6 items, namely item 4, 5, 6, 7, 11, and 12, with a variance contribution rate of 24.767%. The cumulative variance contribution rate of the two-factor model showed a total variance of 56.766%, reaching the acceptable standard of more than 50% (32, 33) (Table 4). In addition, the factor load of items ranged from 0.564 to 0.818, which was higher than the recommended value of 0.30.


Table 4. Factor load of the exploratory factor analysis for GHQ-12 (n = 2,265).
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Confirmatory Factor Analysis

The χ2/df value of the original model was 5.795, with an RMSEA value of 0.08. The values of NFI, CFI, IFI, TLI, GFI were 0.914, 0.928, 0.928, 0.910, 0.933, respectively (Table 5). The correlation coefficient between common factor one and common factor two was 0.83, and the factor load on the specified factors of each item of the AMOS path ranged from 0.48 to 0.79 (Figure 1). All of the indexes were greater than the recommended value, indicating the validity of the two-factor model of GHQ-12 was acceptable. Based on the previous studies that explored the factor structure of GHQ-12 (14, 39–44), we also validated the previous factor model using our CFA sample size. All of the models produced relatively similar results. The RMSEA was more than 0.090, and NFI, as well as TLI, were >0.90 in all models. CFI, IFI and GFI were less than the recommended value of 0.90 in most models. The fit index of the CFA model is displayed in Table 5.


Table 5. Index of the confirmatory factor analysis for GHQ-12 (n = 755).
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FIGURE 1. Standard factor load of two common factor model.





DISCUSSION

GHQ-12 is one of the most widespread scales to measure the mental health status of well-being, and has been translated to many versions worldwide (16–20). Although GHQ-12 has been frequently used in China, a few studies from China also tested the reliability and validity of GHQ-12 in civil servants, university students, and adolescents (21–23). There is no study to test the factor structure of GHQ-12 in Chinese healthcare workers. As we know, healthcare workers are at high-risk developing mental health problems due to their professional attributes, such as the huge workload, caregiver burden, high levels of job stress and low levels of job satisfaction (25, 45). Furthermore, mental health problems can lead to burnout, which will increase the risk of patient safety and decrease the healthcare quality (46, 47). Particularly, for dental healthcare workers, it is worse because of the COVID-19 outbreak and the working environment is prone to aerosol. To our knowledge, this is the first study evaluating the reliability and validity of GHQ-12, with the hope of providing an instrument for the quick assessment of the mental health status of dental healthcare workers in China.

In the current study, we gathered 3,020 valid electronic questionnaires of dental healthcare workers from 11 provinces in China. We believe this is the first large-scale use of GHQ-12 to assess the mental health status among dental healthcare workers in China. The positive rate of the mental health status of GHQ-12 was 23.8%, which was close to the healthcare workers in Nigeria (23.4%) (48), lower than the Chinese neurologists (37.8%) (25), healthcare workers in Japan (65.6%) (49), doctors in emergency medicine, anesthesia and intensive care medicine in the UK and Ireland (44.2%) (50) and obstetrics healthcare providers in Italy (51.1%) (51). It illustrated that the positive rate of mental health status of dental healthcare workers was relatively low, which could be attributed to the effective containment of COVID-19. However, nearly a quarter of participants had a positive detection of mental health status, which suggested that dental healthcare workers are still at high risk of mental health status.

In this study, Cronbach's α, Spearman-Brown coefficient, Spearman correlation analysis, EFA and CFA measurement were evaluated. On the basis of the reliability, the Cronbach's α coefficient of the total scale was 0.892. After removing individual items, the Cronbach's α coefficient of the rest of the scale was lower than 0.892 but >0.70, which means that deleting any item may reduce the reliability of the total scale. Furthermore, it also illustrates that individual items were important and cannot be deleted from the total scale, confirming previous studies' results (21). The Spearman-Brown coefficient of the total scale was 0.843, which was higher than the recommended value. In addition, the Spearman correlation coefficient of the item-total score was higher than the inter-item correlation coefficient, indicating that the reliability of the scale was appropriate, which was consistent with the published study (21).

To indicate the validity, EFA and CFA were performed to extract the common factor and verify the model separately. EFA extracted two common factors with engine-value >1.0 from GHQ-12, and the factor load was relatively high, ranging from 0.564 to 0.818. The results showed that the cumulative variance contribution rate of the two-factor model to the total variation of the GHQ-12 scale was 56.766%, which was higher than that of civil servants in China (50.22%), adolescents in China (53.27%) and the recommended value (50.0%) (32, 33). Furthermore, the CFA results showed that the RSMEA of the two-factor model was less than the recommended value of 0.10, and the fitness index NFI, IFI, TLI, GFI were higher than the recommended value of 0.90. The results are similar to the previous studies (21, 52), which means our two-factor model could interpret the mental health status of dental healthcare workers in China.

Historical studies have proposed many classical dimensional models, including unidimensional, two-dimensional and three-dimensional models (14, 39–44). Andrich proposed a classical two-dimensional model with 12 items, including six positive items (items 1, 3, 4, 7, 8, 12) and six negative items (items 2, 5, 6, 9, 10, 11) (14). Graetz proposed a classical three-dimensional model with a total of 12 items, including social disorder (items 1, 3, 4, 7, 8, 12), anxiety and depression (items 2, 5, 6, 9), and lack of confidence (items 6, 9) (42). However, in our results, common factor 1 included items 1, 2, 3, 8, 9, 10, and common factor 2 included items 4, 5, 6, 7, 11, 12. The two-factor model obtained from our study was distinct from the above models, which might be caused by the regional difference and research population difference. In addition, we also conducted CFA analysis to validate the GHQ-12 based on the seven previous classical models using our sample, and these seven classical models yield relatively similar results. Compared with the above classical models, the results also showed the model performance was superior to the other seven classical models based on the CFA fit index. This demonstrates that the two-factor model we proposed has good structural validity, and is suitable for evaluating the mental health status of Chinese dental healthcare workers.



CONCLUSIONS

Nearly a quarter of dental healthcare workers had mental health problems. The two-factor model of GHQ-12 we put forward had good reliability and validity among dental healthcare workers, which could be used as an instrument to screen the mental health status of dental healthcare workers in China.



LIMITATIONS

There are also some limitations in our study: Firstly, this study adopted a convenience sampling method, so the data may be prone to selection bias. Secondly, this study did not set a gold standard for measuring the mental health status, and lacked an efficacy standard validity analysis. Thirdly, we also did not conduct the reset reliability analysis. Fourthly, the characterization of non-respondents was not available, therefore it cannot be compared with the valid respondents. Finally, the study carried out on the population of healthcare workers, so it may not applicable to the general or other professional populations. Due to the above limitations, more studies are needed to support our results.
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