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Background: The global shortage and turnover of nurses is a current challenge. Past studies have shown that nurse job satisfaction may ameliorate nurse shortage. Although there are many studies on the criteria influencing nurses' job satisfaction, few have examined the causal relationships and weight of each criterion from a systematic perspective.

Objective: Identify the key criteria and causal relationships that affect nurses' job satisfaction, and help nurse leaders identify high-weight, high-impact dimensions and contextualize them for improvement.

Methods: The study developed a hybrid multi-criterion decision-making model, which incorporated the McCloskey/Mueller satisfaction 13-item scale (MMSS-13), and the Decision-Making Trial and Evaluation Laboratory and the Importance-Performance Analysis methods the model was used to analyze key factors of nurse satisfaction and their interrelationships based on the experience of 15 clinical nurse specialists.

Results: In MMSS-13's dimension level, “satisfaction with work conditions and supervisor support” (C5) had the highest impact, and “satisfaction with salary and benefits” (C1) had the highest weight. In criteria level, “salary” (C11), “flexibility in scheduling time off” (C24), “maternity leave time” (C31), “opportunities for social contact after work” (C41), and “your head nurse or facility manager” (C51) had high influence under their corresponding dimensions. The “benefits package” (C13) was the top criterion with the highest impact on MMSS-13.

Conclusions: This study assessed nurses' job satisfaction from a multidimensional perspective and revealed the causal relationships between the dimensions. It refined the assessment of nurse job satisfaction to help nurse leaders better assess nurse job satisfaction and make strategic improvements. The study found that compensation and benefits had the highest weight in nurses' job satisfaction. Meanwhile, support for family responsibilities and working conditions, and support from supervisors were the cause dimensions of job satisfaction. Among the more detailed criteria, salary, benefits package, maternity leave time, and leadership had a greater impact on nurses' job satisfaction. Nurse leaders should start with these dimensions to achieve efficient improvement of nurses' job satisfaction.
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INTRODUCTION

Nurses form the largest group of front-line healthcare workers fighting the COVID-19 pandemic (1). In view of the unprecedented efforts of nurses worldwide to contain and mitigate the pandemic, WHO designated 2020–21 as the International Year of Nurses and Midwives (2). Some scholars believe that the future of nursing will determine the fate of our health services, based on the contribution of nurses to COVID-19 (3). However, according to the State of the World's Nursing 2020 report, there was a global shortage of approximately 5.9 million nurses in 2018, and a predicted demand gap of 5.7 million nurses by 2030 (4). This shortage and turnover of nurses is a major issue in healthcare (5, 6).

Studies have shown that improving nurse job satisfaction can reduce nurse turnover and shortages (7, 8). Mahoney et al. found that nurse job satisfaction among nurse anesthetists in the United States (US) had a direct negative effect on the propensity to leave (9). Li et al. derived similar results while investigating the propensity of emergency nurses to leave and concluded that nurse job satisfaction should be improved to reduce the propensity (10). Qian et al. found a positive effect of job satisfaction on nurse retention intentions in a sample of nurses from several hospitals (11). Therefore, the evaluation and improvement of nurses' job satisfaction is an issue worth studying.

Improving nurses' job satisfaction involves multiple criteria and requires fine-grained management (12–14). Before implementing measures to improve nurses' job satisfaction, a thorough evaluation should be conducted. Knowing the current nurse job satisfaction in hospitals will help to take corresponding measures. Therefore, this study aimed to propose a method to systematically measure nurse job satisfaction from a managerial and applied perspective and to point out opportunities for improvement in nurse job satisfaction in hospitals.

We developed a hybrid multi-criterion decision-making (MCDM) model, which incorporated the McCloskey/Mueller satisfaction 13-item scale (MMSS-13), and the Decision-Making Trial and Evaluation Laboratory (DEMATEL) and Importance-Performance Analysis (IPA) methods. First, the MMSS-13 was used as an index system to measure nurses' job satisfaction. Second, the DEMATEL method was used as a systemic structure analysis technique for building an influential network-relation map (INRM) and influential weights for all criteria of the MMSS-13 index system. The decision-makers could understand several key criteria affecting nurses' job satisfaction from the system perspective. Lastly, the IPA method was used to analyze the nurses' job satisfaction for the case hospital, which obtained several key improvement criteria and corresponding management improvement strategies.

The main difference between this and other existing studies is the system-based assessment of nurses' job satisfaction through the DEMATEL-IPA approach. This study can help nurse leaders identify high-weighted and high-impact dimensions and improve them in the context of the actual situation. This leads to more efficient and effective improvements. The proposed hybrid MCDM model can help the nursing department propose more effective alternatives for improving the nurse job satisfaction environment.

The paper is organized as follows: Section Literature Review provides relevant literature on indicators and assessment methods for nurses' job satisfaction. Section Materials and Methods describes the MMSS-13, MCDM methods, and study design. Section Results describes the results of applying the hybrid MCDM model in the case hospital. Section Discussions further discusses the results of INRM and influential weights for all criteria, the improvement strategies of nurses' job satisfaction for case hospitals, as well as research limitations. Section Conclusion presents conclusions.



LITERATURE REVIEW

Nurse job satisfaction evaluation is usually based on two steps: (1) to identify criteria that affect nurses' job satisfaction, and (2) to adopt an assessment method. Considering these two steps, this study reviewed the literature from two aspects: nurse job satisfaction criteria and evaluation methods.


Criteria of Nurse Job Satisfaction in the Literature

Some studies have been conducted focusing on a single dimension for impact dimensions of nurses' job satisfaction. For example, Cortese et al. showed that work-family conflict reduces nurses' job satisfaction (15). Gottlieb et al. found that the degree of leadership empowerment affects nurses' autonomy and job agency, which in turn affects job satisfaction (16). Ho et al. showed that organizational support also influences nurses' job satisfaction (17). Dutra and Guirardello found that a good work environment increases nurses' job satisfaction (18). Hudgins et al. found a negative relationship between toxic leadership and employee satisfaction (19).

Due to the lack of a systematic perspective on assessing nurses' job satisfaction in this type of study, some scholars have developed nurse job satisfaction scales from multiple levels. For instance, the MMSS-13 is used to assess clinical nurse satisfaction (20), and Home Healthcare Nurses' Job Satisfaction Scale is designed to measure the job satisfaction of community nurses (21). A systematic review article suggests that the greatest requirement for research is the relative importance and causality of criteria that influence nurses' job satisfaction (22). The lack of research in this area has prevented managers from developing effective management practices, which has hindered the development of nurse retention management (22). After a careful review of the literature, this study adopted MMSS-13 as the assessment system because it is more widely used and validates and contains most of the dimensions mentioned in the literature.



Nurse Job Satisfaction Assessment Methods in the Literature

After identifying nurse job satisfaction dimensions, the second stage required the selection of an appropriate method to integrate and rank the dimensions. According to current literature, surveys are used in most studies. For example, investigating job satisfaction and burnout of pediatric nurses in Turkey, Kaya et al. concluded that pediatric nurse managers should support younger and inexperienced nurses, thereby increasing their job satisfaction (23). Serafin et al. conducted a cross-sectional survey of nurses in Polish and Swedish surgical wards and concluded that the possibility of achievement, development of professional skills, and promotion were important factors influencing job satisfaction (24). Yasin et al. conducted a cross-sectional survey of job satisfaction factors among Ontario nurses and found that job satisfaction was related to factors such as peer support and work conditions, and suggested that satisfaction could be improved by moderating these specific factors (25). In conclusion, existing studies either assess nurses' job satisfaction in terms of a single dimension or analyze multiple dimensions, but ignore the relative importance and relationships between dimensions (26).

Therefore, a multi-perspective, in-depth assessment tool is required. MCDM is a modern scientific decision-making method for evaluating and improving multidimensional systems, widely used in various fields, such as strategic management of companies (27), evaluation of new technologies (28), and agricultural production (29). It is also used in the medical field. Alossta et al. applied the AHP-RAFSI approach to emergency medical service siting planning and found that the road network was the best location to deploy ambulances (30). Hsu et al. used Z-DEMATEL to rank trends in Taiwan's healthcare industry and found that the Internet of Things (IoT) and telemedicine are important trends for future development (31). Biswass' comparative analysis of the supply chain performance of leading Indian healthcare organizations using three different MCDM frameworks found that large-cap companies do not necessarily perform well (32). Mardani et al. reviewed the application of MCDM in health care and medical problems from 1989 to 2018, and the results showed that analytic hierarchy process (AHP) techniques and mixed methods were the most commonly used in health care (33). MCDM techniques have a remarkable ability to solve and assess existing problems in the health care setting (33).

Analytic hierarchy process and DEMATEL are some commonly used MCDM techniques for assessing job satisfaction. For instance, Bonyadi et al. used the AHP method to analyze employee satisfaction in water companies (34). Tsai used DEMATEL to explore the job satisfaction evaluation criteria of R&D personnel (35). Xin et al. used the DEMATEL method to find that salary, future development, workload, time occupation, and supervisory stress were the main factors affecting the job satisfaction of pharmacy employees (36).

The above literature analysis shows that MCDM methods have been widely used in healthcare to address multidimensional issues. Meanwhile, the more commonly used methods for job satisfaction evaluation are questionnaire-based analysis, AHP, and DEMATEL. In the field of nurses' job satisfaction assessment, there is a lack of studies using MCDM for analysis. Considering that AHP cannot deal with the interrelationship of dimensions of nurses' job satisfaction, this study systematically assessed the weights and interactions of each dimension by using the DEMATEL method. Additionally, IPA was also used in this study to analyze the case hospital and present specific suggestions.




MATERIALS AND METHODS


The MMSS-13 Scale

The MMSS was developed by Mueller and McCloskey for measuring nurse job satisfaction in 1974 (37). They later revised the original MMSS evaluation system and formed the MMSS-31 (20). The MMSS-31 has high reliability for measuring nurses' job satisfaction (Cronbach's alpha is 0.89) (20). The MMSS-31 is used for job satisfaction of different types of nurses, such as ambulatory (38), home (39), and long-term care (40). However, Abu Ajamieh et al. concluded that MMSS-31 needs to be modified to improve reliability for applications outside the USA (41). Some scholars have proposed different modified versions of the MMSS-31 concerning different cultures, such as the Kuwait version (MMSS-21) and the Canadian version (MMSS-23) (42, 43). Clinton et al. found that up to 45% of items may be redundant based on the environment and context in which the MMSS-31 is used, and proposed the MMSS-13, comprising 13 core items (44). The MMSS-13 has better psychometric characteristics and good internal consistency (Cronbach's alpha is .82) (44). Clinton et al. mentioned that for complex causal analysis studies, the most effective approach is to combine the MMSS-13 with specific items (44). The items in MMSS-13 are more central, which better meets the requirements of this study to identify key criteria, and causal relationships, and propose effective management strategies. The evaluation criteria of the MMSS-13 scale are shown in Table 1.


Table 1. The MMSS-13 scale (Cronbach's Alpha = 0.82).
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The DEMATEL Method

A systematic structural approach was proposed by the Battelle Memorial Institute to solve complex decision-making problems in real life (45). This method and Interpretative Structural Modeling belong to the classic methods of multi-criteria decision-making methodology for identifying the interrelated structure between criteria (46). First, this method constructs the degree of interaction between criteria from the practical experience of domain experts. Second, through a series of matrix operations, the influence properties of all criteria and the influence network diagram are obtained. This method is widely used in various thematic areas, such as urban resilience (47), environmental sustainability innovation (48), and public health (49).

There were interactive relationships among the dimensions of nurses' job satisfaction in this study, and identifying causal relationships can help managers develop key causal strategies. Compared to methods that only determine factor weights, such as AHP (50) and best-worst method (BWM) (51), DEMATEL is advantageous as it can deal with the causal relationships between criteria, and further identify key criteria from network relationships (52). Garg used the advantages of DEMATEL to identify the interdependencies between e-waste reduction strategies, thus helping managers to develop key causal strategies (53). Badri Ahmadi et al. used the Z-DEMATEL technique to analyze the interactions and interdependencies among innovation factors for environmental sustainability (48). Although ANP can also analyze the grid relationship between dimensions (54), DEMATEL's influence network diagram is more conducive for managers to adopt strategies. Regarding the calculation of the method, this paper refers to the study of Chuang et al. (55, 56). The brief calculation steps are described as follows:

Step 1: Establish an initial direct impact relationship matrix (S) from the clinical experience of (k) nurses. First, based on the MMSS-13 scale with (n) criteria, nurses assessed the degree of interaction between criterion (i) and criterion (j) based on a five-point Likert scale [i.e., from no impact (0) to very high impact (4)]. Then, they established a direct influence relationship matrix (C = [cij]n × n) from their own clinical experience. Finally, the (k) direct influence relationship matrices (C = [cij]n × n) were averaged to create an average direct influence relationship matrix [i.e., the initial direct impact relationship matrix (S)], which represents the clinical experience of the respondents, as shown in Equation (1).

[image: image]

Step 2: Convert the initial direct impact relationship matrix (S) into a regularized influence relation matrix N in proportional form as shown in Equations (2) and (3).

[image: image]
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Step 3: Derive the integrated influence relationship matrix (R) from the regularized influence relationship matrix (N) through Equation (4), where I is the unit matrix.

[image: image]

Step 4: Construct impact indicators for the criteria from the integrated impact relationship matrix (R). The influence indicator (di) is the row vector sum of the matrix (R), which represents the total degree of influence of the criterion (i) on other criteria (Equation 5). The affected indicator (ui) is the column vector sum of the matrix (R), which represents the total degree of influence of criterion (i) by other criteria (Equation 6).
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Where, T is the transpose.

The other two composite indicators are the centrality indicator (di + ui) and the causality indicator (di − ui). The centrality indicator (di + ui) indicates the strength of association of the criterion's influence (i) within the whole evaluation system. The causality indicator (di − ui) indicates the influence property of the criterion (i) itself within the whole evaluation system, and thus all criteria can be divided into a group of causes [i.e., di − ui > 0, which indicates that criterion (i) is biased toward the cause nature] and a group of effects [i.e., di − ui < 0, which indicates that criterion (i) is biased toward the effect nature].

Step 5: Construct the INRM of criteria within the evaluation system. The space of this diagram is constructed by the centrality (di + ui) and causality (di − ui) indicators. Based on the INRM, the director of nursing can visualize the structure of interinfluence relationships among all criteria.

Step 6: Define the influential weight of the criterion from the centrality indicator (di + ui). The weight represents the ratio of correlation strength between the criterion (i) and other criteria in the whole evaluation system for the evaluation object, as shown in Equation (7).

[image: image]



IPA Method

Importance-Performance Analysis was proposed by Marilla and James for providing an easy analytical tool for service quality analysis and improvement (57). It integrates the importance and performance of criteria into a four-quadrant diagram, as shown in Figure 1. The method is an easy-to-understand management insight and decision-making direction for criteria or factors in a four-quadrant diagram. IPA is commonly used for satisfaction evaluation; the model is intuitive and clear (58, 59), which facilitates nurse managers to quickly understand the current situation and make improvements. Until now, the method has been applied in different areas, such as higher education (60), service quality (61), and information systems (62). The application steps of the method in this study are as follows (63):

Step 1: Based on MMSS-13, nursing specialists evaluated the satisfaction performance of all criteria by using a five-point Likert scale [i.e., from very dissatisfied (1) to very satisfied (5)].

Step 2: The weight of DEMATEL and the satisfaction of the case hospital were the x- and y-axes of the IPA diagram, respectively.

Step 3: Based on the IPA diagram, all criteria could be distinguished into four regions, which were different characteristics and corresponding management methods: (I) Keep: decision-makers should continue to invest resources to maintain current satisfactory performance. (II) Reduce: decision-makers should reduce the input of resources to avoid waste or inefficient use of resources. (III) Low priority: decision-makers should consider not investing resources to improve the satisfaction performance of these indicators for the time being. (IV) Improve: decision-makers should invest resources to improve current satisfactory performance.


[image: Figure 1]
FIGURE 1. IPA matrix.




Study Design and Data Collection

Information about the participants in this study was collected anonymously. All procedures were performed in accordance with the guidelines of the Ethics Committee of Zhejiang Taizhou Hospital (Approval Number: K20220235) and the tenets of the Declaration of Helsinki. The questionnaire consisted of two parts, both using a five-point Likert scale. The first part was the DEMATEL questionnaire and the second part was a self-assessment form on nurses' job satisfaction. The questionnaire was distributed to 15 nursing specialists with extensive clinical work experience and was conducted in March 2022. Nursing specialists were predominantly supervisor nurses (46.7%). In addition, most of the specialists had a bachelor's degree (46.7%) and had 15 years or more of nursing experience (53.4%). Details of the specialists are shown in Table 2.


Table 2. The background description of 15 nursing specialist.
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RESULTS


DEMATEL Results for Composite Indicators and Weights

The initial direct impact relationship matrix (S) (Table 3) was obtained from the questionnaire of 15 nursing experts. The statistical significance of the matrix (S) was 98.05%, and the gap error was 1.95% with a good confidence level. The results of centrality (di + ui) and causality (di − ui) indicators for dimensions and corresponding criteria are shown in Table 4.


Table 3. The initial direct impact relationship matrix S.

[image: Table 3]


Table 4. The results of impact indicator for dimensions and criteria.

[image: Table 4]

The results of causality indicator (di − ui) analysis for dimension level, “Satisfaction with salary and benefits” (C1), “Satisfaction with support for family responsibilities” (C3), and “Satisfaction with work conditions and supervisor support” (C5) were the cause indicators, which were the dimensions that mainly affected the other dimensions in MMSS-13. “Satisfaction with scheduling” (C2) and “Satisfaction with social and interaction opportunities” (C4) was the effect indicators, which were the dimensions that were mainly affected by the other dimensions in MMSS-13. The ranking results of the centrality indicator (di + ui) from high to low were “Satisfaction with salary and benefits” (C1), “Satisfaction with support for family responsibilities” (C3), and “Satisfaction with work conditions and supervisor support” (C5) would affect “Satisfaction with scheduling” (C2) and “Satisfaction with social and interaction opportunities” (C4).

The influential weight of the criteria is shown in Table 5. “Satisfaction with salary and benefits” (C1) had the highest weight in the dimension level. For the criteria level, “Benefits package” (C13), “Maternity leave time” (C31), and “Vacation” (C12) were the top three highest weights.


Table 5. The results of influential weights for dimensions and criteria.
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IPA Results of Four Regions for Case Hospital

The IPA results as shown in Table 6 and Figure 3. “Opportunity to work consecutive days” (C22), “Weekends off per month” (C23), “Flexibility in scheduling time off” (C24), and “Maternity The leave time” (C31) were included in the (I) Keep region; “Opportunities for social contact after work” (C41), “Professional interactions with other disciplines” (C42), “Your head nurse or facility manager” (C51), “Decision making” (C52) in the (II) Reduce region; “Salary” (C11) and “Child care for employees' children at the facility” (C32) in the (III) Low Priority region; and “Vacation” (C12), “Benefits package” (C13), and “Flexibility in scheduling your hours” (C21) in the (IV) Improve region.


Table 6. IPA results.
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DISCUSSIONS

The DEMATEL and IPA results were integrated and analyzed to propose practical management measures.


INRM and Influential Weight Analysis

The INRM (Figure 2) illustrated the interdependent relationships between dimensions and criteria.


[image: Figure 2]
FIGURE 2. Influential network-relation map (INRM).


At the dimension level, “Satisfaction with work conditions and supervisor support” (C5) had a very strong influence on the satisfaction of other dimensions. Ravangard et al. showed that supervisor support had a significant negative effect on work-family conflict (64). Several past studies have also shown that improved working conditions and supervisor support can increase nurses' job satisfaction (65–67). In addition, “Satisfaction with salary and benefits” (C1) had the highest importance in nurses' job satisfaction. As some studies have shown, improved compensation and benefits can increase nurse satisfaction (12, 68–70).

Therefore, “Satisfaction with work conditions and supervisor support” (C5) had an overall effect on improving nurses' job satisfaction, while “Satisfaction with salary and benefits” (C1) was extremely important for it.

Regarding criteria level, “Salary” (C11) had the highest impact, and “Benefits package” (C13) had the greatest weight in “Satisfaction with salary and benefits” (C1). This may be partly due to the attractiveness of the nurse position reflected in its high salary and welfare. Simultaneously, there is a distinction between established and non-established nursing positions in China. Both the establishment and the title of the nurse affect the level of salary and benefits package (71). Misfeldt et al. found that while compensation and benefits were the most recognized methods to improve employee satisfaction and retention, improved work environment, flexible work hours, and family work balance also increased job satisfaction (72). “Flexibility in scheduling time off” (C24) had a high influence and weight under their corresponding dimensions. This may be because nurses are busy and predominantly female, and Chinese women play the role of caregivers in most families. Therefore, nurses have a greater need for freedom and flexibility. Finally, due to the high-power distance culture in China, “Your head nurse or facility manager” (C51) had a high impact on “Satisfaction with work conditions and supervisor support” (C5).

Therefore, “Satisfaction with salary and benefits” (C1), “Satisfaction with support for family responsibilities” (C3), and “Satisfaction with work conditions and supervisor support” (C5) should be focused on for improving nurses' job satisfaction. For example, California has improved nurse job satisfaction through salary improvements, increased RN staffing, and comprehensive leadership programs for nurses (73). Furthermore, the improvement of nurses' job satisfaction was closely related to the satisfaction of “Salary” (C11), “Benefits package” (C13), “Maternity leaves time” (C31), and “Your head nurse or facility manager” (C51).



Improvement Strategies for the Case Hospital

Since the weights of DEMATEL were used in IPA, the analysis of DEMATEL results should focus on their causality in the integrated analysis. Based on Figures 2, 3, the “Benefits package” (C13) had high impact and weight, but low performance. Therefore, nursing directors of this hospital should focus “Benefits package” (C13) for improving nurses' job satisfaction. Improved compensation can increase satisfaction, but wage increases alone have a limited effect (74). “Vacation” (C12) and “Flexibility in scheduling your hours” (C21) were in the (IV) Improve region in IPA; therefore, nurse leaders should work upon these two dimensions as well, for example, by improving leave and work schedule flexibility through increased nursing staffing (73). Simultaneously, “Vacation” (C12) and “Flexibility in scheduling your hours” (C21) were both in the DEMATEL effect group. “Vacation” (C12) and “Flexibility in scheduling your hours” (C21) had a greater impact on “Vacation” (C12). The nursing director could coordinate the three in accordance with this relationship, for example, by improving the pay and benefits system for overtime (75). “Flexibility in scheduling your hours” (C21) was greatly affected by “Flexibility in scheduling time off” (C24), meaning that showing flexibility when nurses ask for time off work will be responded with enthusiasm afterward (75). “Your head nurse or facility manager” (C51) was in (II) Reduce region but had a high degree of cause and therefore measures should be taken to maintain it, such as improving job satisfaction through leadership and communication skills training (76).


[image: Figure 3]
FIGURE 3. The IPA diagram of nurses' satisfaction.


In summary, the following points need to be noted to improve the job satisfaction of nurses in this hospital:

Nursing directors need to focus on improving nurse satisfaction with improved salaries and benefits packages. Further interviews and surveys revealed that nurses were not satisfied with their compensation package because of a significant gap compared to physicians. We recommended that the hospital's human resources department study and evaluate this gap.

Nursing directors should also pay attention to improving vacation, flexibility in scheduling hours, and flexibility in scheduling time off. Opportunities for social contact after work, professional interactions with other disciplines, and decision-making should be appropriately saved resources. Based on further interviews, some nurses felt that the hospital had so many social and learning activities that there was no private time or flexibility. We recommended that hospital administrators re-examine the necessity and autonomy of existing social and learning exchanges.

Opportunities to work on consecutive days, weekends off per month, flexibility in scheduling time off, maternity leave time, and head nurse or facility manager should continue to maintain these indicators. Child care for employees' children at the facility was not a priority indicator in the case hospital.



Representativeness and Limitations of the Study

Nurse job satisfaction involves multiple criteria (12–14), and its improvement requires a multidimensional approach to understand the current situation and assess it through a comprehensive system. This study provided this multidimensional perspective and obtained the interrelationship between dimensions. Based on the experience and knowledge of nursing experts, the study obtained weight rankings and causal relationships for the dimensions of nurses' job satisfaction. Weight ranking helped nurse leaders identify key dimensions of job satisfaction. Causal relationships helped nurse leaders develop key causal strategies for improving job satisfaction. Moreover, the IPA methodology used in this study could also help nurse leaders visualize the current state of affairs and rationalize the allocation of improvement resources. Practitioners using this approach can assess their nursing staff and can then follow the steps outlined in this study to quickly derive IPA results for improvement.

The study of the DEMATEL method used in this study is dynamic; research on this method is increasing and can be applied to a variety of topics (77). It should be noted that the DEMATEL-IPA method assumes that all dimensions of a decision are interacting with each other and is not applicable to decisions where the dimensions are independent of each other. The classical DEMATEL method was used in this study, which is applicable to simple systems but not to decision-related problems with many dimensions and ambiguous environments. However, for such environments, it is also possible to integrate ambiguous set approaches to study, such as ambiguous DEMATEL (78), Z-DEMATEL (31), etc. Some scholars propose hierarchical DEMATEL methods to solve complex system problems with many system factors and influencing factors, and the existence of the hierarchy (79). There is a wide variety of MCDM methods, and different methods may produce different outputs, requiring the selection of an appropriate technique depending on the research question (33).

One of the limitations of this study is that the questionnaire structure was designed specifically for the nurses. However, using the corresponding questionnaire system, it is possible to apply it to other occupational groups (such as physicians) following the methodological steps of the study. Another limitation is that the results and decisions of this study were based on the clinical experience of 15 nursing specialists in the case hospitals. The results may vary across hospitals. The rigor and robustness of the assessment structure could be improved with the addition of feedback from different hospitals. Furthermore, the study found that past literature rarely applied MCDM in the area of nurse job satisfaction. Due to the uniqueness of the MCDM, it is difficult for us to use the available data for other methods (e.g., AHP, ANP). Therefore, it is difficult to conduct a more detailed comparative analysis with the results of past studies or other MCDM methods. This study serves as a beginning, and we expect more multi-criterion decision analysis methods to be applied to this topic in the future. We believe that the comparative analysis will be richer and more appropriate by then.




CONCLUSION

The shortage of nurses has never been more pronounced than during the COVID-19 pandemic. The shortage and turnover of nurses have become a major problem in the healthcare system. Improving nurse job satisfaction can help alleviate this problem. A vital step in improving nurse job satisfaction is to assess and identify key factors. Many studies on nurse job satisfaction have focused on validating the relevance of a specific dimension or qualitatively listing multiple influencing dimensions. Few studies have assessed nurse job satisfaction with a multidimensional, weighted perspective. The interrelationships between the dimensions are also ignored. This study addresses this literature gap to help nurse leaders better assess nurse job satisfaction and make strategic improvements.

In this study, a multi-criterion decision model based on MMSS-13 was proposed. DEMATEL method was used to develop nurse job satisfaction criteria to help nursing department managers clarify the weights and causal relationships of each dimension. The DEMATEL results were used as the basis for visual analysis of the current situation of nurses' job satisfaction in the case hospital in combination with the IPA method. Then customized management improvement suggestions are proposed for the current situation of the case hospital.

The results of the analysis showed that salary and benefits remain one of the most important criteria for improving nurses' job satisfaction. Additionally, family responsibility, working conditions, and supervisor support are highly influential. These dimensions affect nurses' satisfaction with other aspects. Among the more detailed criteria, benefits package, maternity leave time, and leadership have a high impact on nurses' job satisfaction, as well as other dimensions. It is recommended that hospitals focus on assessing and improving related dimensions, such as compensation, optimization, and leadership training. Nursing managers can adopt a weighting system to conduct an IPA analysis of nurse satisfaction in their hospitals and take corresponding improvement measures based on the analysis results.

Assessing nurse job satisfaction with a multidimensional, causal perspective has the potential to increase the efficiency of nurse satisfaction improvement. The method has streamlined dimensions and can be applied to assess nurse job satisfaction on a large scale as a first step and guide to reducing nurse turnover in hospitals. Additionally, our questionnaire data could not be applied to other methods such as AHP and BWM. Therefore, it was difficult to comparatively analyze this study in detail against the results of past studies or other MCDM methods. Future research may include other appropriate MCDM methods. This method could be applied to medical staff's occupational health improvement and provide recommendations to managers. In addition, nurse job satisfaction assessment methods could be embedded in hospital information systems for ongoing assessment. Finally, studies can be conducted for different groups of nurses, such as home-based work nurses.
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