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Introduction: A good relationship quality between leaders and staff members promotes mental health and prevents stress. To improve the relationship quality, it is important to identify variables which determine relationship quality at the workplace. Therefore, this study aims to identify specific leadership characteristics which support the development of a positive relationship between hospital leaders and staff members.

Methods: A cross-sectional study design was applied. A total number of 1,137 leaders (n = 315) and staff members (n = 822) of different professions (physicians, nursing staff, therapeutic professionals, administration staff, IT staff, clinical services, office assistants, scientists, others) working at a tertiary hospital in Germany assessed transformational leadership style as a staff-oriented leadership style and leader–member relationship quality by self-report questionnaires [integrative leadership questionnaire (FIF), leader–member exchange (LMX-7) questionnaire]. The data were statistically analyzed by mean comparisons and a multiple linear regression analysis.

Results: Leaders rated their own transformational leadership style (M = 3.98, SD = 0.43) systematically higher than staff members assessed their leader (M = 2.86, SD = 1.04). Evaluation of relationship quality showed similar results: leaders evaluated their relationship quality to one exemplary staff member higher (M = 4.06, SD = 0.41) than staff members rated their relationship quality to their direct leader (M = 3.15, SD = 0.97). From the staff members’ perspective, four sub-dimensions of transformational leadership, that is, “individuality focus,” “being a role model,” “fostering innovations,” and “providing a vision” showed large effect sizes in the regression analysis of relationship quality (R2 = 0.79, F (14,690) = 189.26, p < 0.001, f = 1.94).

Discussion: The results of our study are in line with previous investigations in other working contexts and point to a profession-independent association as the professional group of participants did not contribute to the variance explanation of the regression analysis. The exploration of potential determinants of relationship quality at work can, for example, support the development of leadership training programs with a focus on transformational leadership style. This might be an opportunity to foster high relationship quality between leaders and staff members and consequently might represent one strategy to prevent stress in the health care sector.

Keywords: transformational leadership, relationship quality, health care sector, staff members, leaders

Introduction

Considering the maintenance of employees’ mental health as an operational task, and thus as a leader’s task, has indeed an ethical aspect and is also a legal imperative in Germany. In 2012, the legal obligation of German employers to assess and reduce psychological health risks at the workplace was substantiated by an amendment of the respective German occupational health and safety act (1). Accordingly, the employer has to judge the risk to which employees are exposed to at their workplace including psychological stress at work and to determine which measures of occupational safety and health are necessary to reduce this risk. With regard to psychological stress at work, working conditions as well as social relationships (e.g., workplace bulling and harassment) and the working culture have to be addressed (2), with leadership being one important aspect.

Empirically, leadership has been found to be an important variable in relation to job performance (3, 4) as well as employees’ health (5, 6). That is, different leadership styles are differentially associated with employees’ job performance and mental health. Destructive leadership is defined as a deleterious behavior against a person and/or an organization in an active or passive way (7). It reduces productivity and has detrimental effects on the health of staff members (8), whereas appreciative leadership behavior leads to a higher work satisfaction (9), higher intention to stay at the present workplace (10), and higher well-being of staff members (11–13) as well as to improvements in leaders’ own well-being (14).

A unifying characteristic of all these staff-oriented leadership behaviors is the importance of the relationship between leaders and staff members. A leadership approach that elaborates on this dyadic relation between direct leaders and their staff members is the leader–member exchange (LMX) approach [for an overview, see (15)]. The LMX approach targets the specific and individual dyad between one leader and one staff member. Thus, relationship quality between a leader and his/her various staff members can differ (16) and the development of the dyadic relationship can be described as a continuous process [e.g., Refs. (15, 17)].

A mature relationship has been positively related to several positive health and performance-oriented outcomes for staff members: for example, job performance (18), procedural distributive justice (19), and general job satisfaction (20). On the other hand, mature relationships were negatively related to turnover intention and role conflicts at work (3). Consequently, a mature relationship between leader and staff member is preferable at the workplace, although high relationship quality can be perceived as a rather abstract construct without clear recommendations on how to establish such relationships on a behavioral basis (21). Thus, research has tried to reveal factors that contribute to a mature leader–staff member relationship at the workplace on the part of staff members and leaders (3, 21). Although good relationships at the workplace are not only stress preventive for staff members but also for leaders, we decided to concentrate in this study on stress preventive implications for staff members (22).

In this study, we focused on behavioral leadership characteristics which have been found to be subject to change (23) and could explain a substantial variance of the quality of the leader–member relationship (3). The leadership style that has been found to be associated with mature leader–member relationships (3) is known as transformational leadership (24). Transformational leadership behavior is an appreciative and toward personal growth-oriented leadership style aiming to motivate staff members through, for example, long-term aims and adjustment of values. It supports staff members to focus not only on individual goals but also on group and organizational goals (25). Transformational leadership comprises six different core behaviors (25–27), which have been labelled as “fostering innovation,” “team spirit development,” “performance development,” “individuality focus,” “providing a vision,” and “being a role model” (28).

Empirically, transformational leadership behavior shows robust relations to performance-oriented and health-oriented outcomes. Specifically, transformational leadership is associated with increased job performance (27, 29), work-related satisfaction, and motivation [e.g., Refs. (29, 30)], attachment to the leader (31), fewer days of absence due to sickness, and fewer critical incidents at the hospital [e.g., Ref. (32)], as well as less perceived stress and higher well-being [e.g., Refs. (33–36)].

Although the association of transformational leadership in general with improved quality of the leader–member relationship (LMX) seems well supported by the current literature (37–39), the specific sub-dimensions of the transformational leadership approach that foster the quality of the leader–member relationship have not been well researched to date. Furthermore, evidence is lacking especially with regard to specific working contexts and professional groups, such as at the workplace hospital.

To explore determinants that could be associated with higher relationship quality between leaders and staff members at the workplace hospital seems to be an important point as relationship quality between the direct leader and her staff members is one of the few working conditions which can be influenced by leaders and staff members themselves and therefore constitutes an opportunity for stress prevention (33). As the workplace hospital is a psychologically demanding workplace where studies showed an increasing burnout and depression level in physicians (40) and where chronical work overload was also associated with poorer patient care (41, 42), maintaining psychological health, e.g., by strengthening relationship quality is of particular importance. Although professional groups within the workplace hospital differ in their every day work, they are unified by the fact of social interaction and relationships between leaders and staff members. Thus, further research is needed to clarify the specific determinants, as part of the transformational leadership behavior, that lead to improved leader–member relationships at this specific organization [for an overview on the relevance of context see Ref. (43)].

Therefore, this study was conducted in the context of a tertiary hospital in Germany to examine the association between transformational leadership sub-dimensions with the quality of the perceived leader–member relationship.

The study aims to answers the following research questions:

1.	How do leaders perceive the quality of their relationship with staff members and vice versa?

2.	Does the perception of transformational leadership differ between leaders and staff members?

3.	In which way are the sub-dimensions of transformational leadership behavior associated with the quality of leader–member relationships from the view of staff members in the workplace hospital?

Materials and Methods

Implementation

A cross-sectional online survey was conducted from May 23, 2018, to July 18, 2018, and was approved by the ethics committee of the University Hospital and Medical Faculty of Tübingen (622/2017BO2) as well as by the chief executive board and the employees’ council of the tertiary hospital. Completion time for the online survey was about 10 min. Overall, N = 10,101 employees received the survey invitation and the response rate was 11.26%.

Materials

We created an online survey with questions on transformational leadership behavior and relationship quality using validated standardized instruments delivered via the Unipark survey software (QuestBack GmbH). Questions on both aspects were asked either from the leaders’ or the staff members’ perspective. That is, leaders evaluated their own leadership behavior, whereas staff members assessed their direct supervisor. To discriminate participating employees according to their hierarchy level, employees had to define themselves either as leaders or as staff members. Yet, there was no possibility to assess leaders and their directly associated team due to data protection requirements.

Questionnaire Assessing Transformational Leadership

The questionnaire used to assess the sub-dimensions of transformational leadership was the “integrative leadership” questionnaire (Fragebogen zur Integrativen Führung, FIF) (28), a standardized instrument which measures leadership and communication style in four modules. In our survey, we applied transformational leadership as one part of the “integrative leadership” questionnaire. The construct of transformational leadership in the questionnaire draws on the concept of Heinitz and Rowold (26) and Ref. (25), see Figure 1 for more details). Participants were asked to rate 32 statements using a five-point Likert scale from 1 (agree not at all) to 5 (totally agree). The item ratings can be summarized in six different scale scores or in one overall transformational leadership score. The scales of transformational leadership show a sufficient internal consistency with Cronbach’s α = 0.83–0.92 for the staff members’ assessment provided by the manual (28) and Cronbach’s α = 0.86–0.94 for the staff members’ assessment by our study. In addition, Cronbach’s α = 0.75–0.83 for the leaders’ assessment provided by the manual (28) and Cronbach’s α = 0.67–0.81 for the leaders’ assessment by our study. The convergent validity of the transformational leadership scale of the FIF was confirmed by high correlations with the frequently used questionnaire Transformational Leadership Inventory (TLI) (25, 26).
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Figure 1 | Description of transformational leaderships sub-dimensions (translated by the authors from the description by 28, pp. 8–9).



Questionnaire Assessing the Quality of the Leader–Member Relationship

The LMX-7 questionnaire (15, 44) in its German version is based on the LMX model (15) which represents the relationship quality between leaders and staff members. It is a standardized unidimensional scale with seven items. Participants are asked to rate seven questions and statements on a five-point Likert scale from 1 (low relationship quality) to 5 (high relationship quality) either in a version for leaders to assess the relationship quality to one exemplary staff member or in a version for staff members to assess the relationship quality to their direct leader. Graen and Uhl-Bien (15) postulated that the LMX-7 measures the three highly correlated relationship aspects respect, trust, and obligation as one LMX dimension. The ratings of the participants can be summarized and presented through one overall LMX score. The LMX-7 has shown high internal consistency for staff members’ ratings (Cronbach’s α = 0.89 and α = 0.92), whereas internal consistence was not reported for leaders’ rating (44). In our study, LMX-7 showed an internal consistency of α = 0.74 for leaders and α = 0.93 for staff members.

Statistical Analyses

For the description of the participants as well as for descriptive specifications of leadership behavior and relationship quality, mean (M), percentage (%) and distribution in the form of standard deviation (SD) were applied. To compare leaders’ and staff members’ ratings, we used t-tests as the data satisfied the condition of normal distribution. To determine the effect size of mean comparisons, Cohen’s d was applied. A result of d ≤ 0.2 can be interpreted as a small, d ≤ 0.5 as a medium, and d ≤ 0.8 as a large effect size (45). Moreover, a multiple linear regression was conducted to explore the association between transformational leadership subdimensions and LMX overall score. Assumptions of multiple regressions (linearity, normality, homoscedasticity, and independence of residuals) were checked, and f was reported for the effect size. A result of f ≤ 0.10 can be interpreted as a small, f ≤ 0.25 as a medium and f ≤ 0.40 as a large effect (46). The level of significance was set for all analyses to α = 0.05, and all analyses were conducted by using IBM SPSS version 25. For multiple comparisons, we adjusted alpha levels by Bonferroni correction. Total scores of transformational leadership behavior and relationship quality were only calculated when no missing values occurred in sub-dimensions. Concerning the linear multiple regression, cases were only included when no values of subdimensions and total scores were missing. As the variable Professional Group was categorial with the categories: physicians, nursing staff, therapeutic professionals, administration staff, IT staff, clinical services, office assistants, scientists, and other professions, dummy coding was used for the linear multiple regression. For the baseline group, the category Administration staff was chosen as this professional group was the largest. A dummy variable is defined in our linear multiple regression as the difference in relationship quality perception for the administration staff and one other professional group [either physicians or nursing staff or therapeutic professionals or IT staff or clinical services or office assistants or scientists or other professions; for a detailed description of dummy coding, see Ref. (47), p. 208–215].

Results

Population

A total of 1,137 employees of a tertiary hospital in Germany participated in the study, with 315 (27.7%) identifying themselves as leaders and 822 (72.3%) as staff members without leadership responsibilities. Of the staff members, 554 (74.8%) were female and 187 (25.2%) were male, whereas in the leader group 174 (59.6%) were female and 118 (40.4%) were male. One hundred four participants provided no information on their gender. For detailed information on the characteristics of the participants, see Tables 1–2.





	
Table 1 | Age group frequencies depending on hierarchy level.





	
Age groups in years


	
Hierarchical group





	
Staff members


	
Leaders





	
%


	
n


	
%


	
n





	
<20–24


	
3.7


	
30


	
0.3


	
1





	
25–30


	
15.1


	
123


	
3.5


	
11





	
31–35


	
11.2


	
91


	
9.3


	
29





	
36–40


	
12.6


	
103


	
12.2


	
38





	
41–45


	
8.6


	
70


	
15.1


	
47





	
46–50


	
13.7


	
112


	
13.5


	
42





	
51–54


	
15.1


	
123


	
17.6


	
55





	
>55


	
20.1


	
164


	
28.5


	
89





	
%, percent; n, number of participants; n = 6 staff members and n = 3 leaders didn’t provide information on their age, N = 1128.













	
Table 2 | Proportion of professional groups depending on hierarchy level and depending on professional groups overall.





	
Professional groups


	
Hierarchical level


	
Overall 





	
Staff members


	
Leaders


	
	



	
%


	
n


	
%


	
n 


	
%


	
n





	
Physicians 


	
53.8


	
84


	
46.2


	
72


	
13.7


	
156





	
Nursing staff 


	
67.6


	
142


	
32.4


	
68


	
18.5


	
210





	
Therapeutic professionalsa 


	
80.8


	
59


	
19.2


	
14


	
6.4


	
73





	
Administration 


	
70.4


	
157


	
29.6


	
66


	
19.6


	
223





	
IT 


	
78.9


	
56


	
21.1


	
15


	
6.2


	
71





	
Clinical servicesb 


	
72.7


	
8


	
27.3


	
3


	
1.0


	
11





	
Office assistants 


	
89.3


	
100


	
10.7


	
12


	
9.9


	
112





	
Scientists 


	
77.0


	
87


	
23.0


	
26


	
9.9


	
113





	
Others 


	
76.8


	
129


	
23.2


	
39


	
14.8


	
168





	
%, percent; n, number of participants, N = 1137.

ae.g. physiotherapist, psychotherapist. be.g. caretaker service, catering.









Transformational Leadership Behavior at the Hospital

Leaders (M = 3.98, SD = 0.43, n = 275) and staff members (M = 2.86, SD = 1.04, n = 737) differed significantly in their perception of the total transformational leadership score at their workplace [t (1,000.31) = −24.21, p < .001, d = 1.23]. Leaders assessed themselves as leading more transformational than the staff members evaluated their direct leaders. This result was seen for all sub-dimensions as well: leaders rated themselves in all dimensions higher than staff members evaluated their leaders (see Table 3). Expect one sub-dimension (performance development) which revealed a medium size effect, all other sub-dimensions showed a high effect size.





	
Table 3 | Leaders’ and subordinates’ ratings of transformational leadership sub-dimensions.





	
Sub-dimensions of TFL


	
Staff members


	
Leaders


	
	
	



	
M


	
SD


	
n


	
M


	
SD


	
n


	
t(df)


	
p


	
d





	
Fostering innovations


	
3.15


	
1.10


	
811


	
4.27


	
0.50


	
307


	
(1,082.34) = −23.38


	
 <.001


	
1.15





	
Team spirit development


	
2.84


	
1.18


	
805


	
4.07


	
0.60


	
304


	
(1,017.23) = −22.69


	
 <.001


	
1.17





	
Performance development


	
2.89


	
1.09


	
794


	
3.66


	
0.73


	
300


	
(799.81) = −13.30


	
 <.001


	
0.77





	
Individuality focus


	
2.78


	
1.22


	
805


	
4.02


	
0.61


	
307


	
(1,038.91) = −22.41


	
 <.001


	
1.14





	
Providing a vision


	
2.55


	
1.17


	
798


	
3.57


	
0.74


	
306


	
(872.58) = −17.26


	
 <.001


	
0.96





	
Being a role model


	
3.00


	
1.30


	
803


	
4.35


	
0.55


	
299


	
(1,085.18) = −24.26


	
 <.001


	
1.18





	
TFL, transformational leadership; M, mean; SD, standard deviation; n, number of included participants; t, t-test statistic; df, degrees of freedom; p, p-value; d, Cohen’s d.









LMX at the Hospital

Leaders and staff members perceived the relationship quality between leaders and staff members at the hospital in significantly different ways [t (1054.83) = −21.68, p < .001]. Leaders (M = 4.06, SD = 0.41, n = 293) rated the relationship quality they offered to one exemplary staff members higher than the subordinates rated their relationship quality with their direct leaders (M = 3.15, SD = 0.97, n = 777).

Sub-Dimensions of Transformational Leadership as Potential Determinants of Relationship Quality from a Staff Members’ Perspective

vLinear multiple regression analysis was applied to assess the extent to which the sub-dimensions of transformational leadership behavior determine the variance of the perceived relationship quality at the hospital from a staff members’ perspective. Professional groups of the staff members (see Table 2) were also entered as dummy variables into the linear multiple regression to control potential professional related differences in the association of transformational leadership and relationship quality. All assumptions of multiple regression analysis were met, and predictors were all entered simultaneously into the model (see Table 4 for correlations of continuous variables). The result of the linear multiple regression analysis is presented below in Table 5.





	
Table 4 | Intercorrelations of transformational leadership sub-dimensions and relationship quality from a staff members’ perspective.





	
Variables


	
1


	
2


	
3


	
4


	
5


	
6


	
7





	
1. Staff members’ total LMX 


	
—


	
0.78***


	
0.76***


	
0.66***


	
0.84***


	
0.77***


	
0.80***





	
2. Fostering innovations


	
	
—


	
0.78***


	
0.70***


	
0.75***


	
0.77***


	
0.77***





	
3. Team spirit development


	
	
	
—


	
0.71***


	
0.74***


	
0.74***


	
0.78***





	
4. Performance development


	
	
	
	
—


	
0.62***


	
0.75***


	
0.70***





	
5. Individuality focus


	
	
	
	
	
—


	
0.74***


	
0.73***





	
6. Providing a vision


	
	
	
	
	
	
—


	
0.78***





	
7. Being a role model


	
	
	
	
	
	
	
—





	
Pearson correlations for staff members (n = 705) are presented above the diagonal. *** p < .001.













	
Table 5 | Linear multiple regression analysis for staff members’ perception of relationship quality.





	
Sub-dimensions


	
B


	
SE(B)


	
β


	
t


	
p


	
CI(B)





	
Constant 


	
0.93


	
0.06


	
—


	
14.49


	
 <0.001


	
0.80–1.05





	
Admin. vs Physicians


	
−0.11


	
0.07


	
−0.04


	
−1.70


	
0.09


	
−0.24 to 0.02





	
Admin. vs nursing staff


	
−0.12


	
0.06


	
−0.04


	
−1.92


	
0.06


	
−0.22 to 0.00





	
Admin. vs Therapeutic professionals


	
−0.02


	
0.07


	
−0.06


	
−0.32


	
0.75


	
−0.17 to 0.12





	
Admin. vs IT staff


	
−0.02


	
0.08


	
−0.01


	
−0.24


	
0.81


	
−0.18 to 0.13





	
Admin. vs Clinical services


	
0.11


	
0.23


	
0.01


	
0.50


	
0.62


	
−0.34 to 0.56





	
Admin. vs Office assistants


	
−0.08


	
0.06


	
−0.03


	
−1.24


	
0.22


	
−0.20 to 0.05





	
Admin. vs Scientists


	
−0.04


	
0.07


	
−0.01


	
−0.056


	
0.58


	
−0.17 to 0.09





	
Admin. vs Other professions


	
0.04


	
0.06


	
0.02


	
0.69


	
0.49


	
−0.07 to 0.15





	
Fostering innovation


	
0.11


	
0.03


	
0.13


	
3.66


	
 <0.001


	
0.05–0.17





	
Team spirit development


	
0.05


	
0.03


	
0.07


	
1.96


	
 0.05


	
0.00–0.11





	
Performance development 


	
0.02


	
0.03


	
0.02


	
0.63


	
 0.53


	
−0.03 to 0.07





	
Individuality focus 


	
0.35


	
0.02


	
0.43


	
14.52


	
 <0.001


	
0.30 to 0.39





	
Providing a vision


	
0.08


	
0.03


	
0.09


	
2.62


	
 <0.01


	
0.02 to 0.13





	
Being a role model 


	
0.19


	
0.03


	
0.25


	
7.55


	
 <0.001


	
0.14 to 0.24





	
B, unstandardized coefficient; SE, standard error of B; β, standardized coefficient Beta; t, t-test; p = p-value; CI, confidence interval of B, n = 705 subordinates; Admin., Administration staff, R2 = 0.79, F (14,690) = 189.26, p < .001.









The total variance of relationship quality that could be explained by this model was 79% [R2 = 0.79, F (14,690) = 189.26, p < .001] which corresponded to a large effect (f = 1.94). The sub-dimensions “fostering innovation,” “individuality focus,” “providing a vision,” and “being a role model” were included as significant determinants of the variance explanation. Standardized beta values (β) revealed that on a single factor level the sub-dimensions “individuality focus” and “being a role model” made the strongest contribution to explain the variance of relationship quality.

Discussion

To our knowledge, this is the first study which investigates sub-dimensions of transformational leaderships and the quality of leader–member relationships across all professions in the workplace hospital from leaders’ and staff members’ point of view. Leaders and staff members’ perception of transformational leadership and relationship quality at the workplace hospital differed significantly on an overall basis and at a dimensional level. That is, leaders rated transformational leadership behavior and relationship quality higher than the staff members of the same hospital did. Furthermore, the results provide insight into the association between the sub-dimensions of transformational leadership and relationship quality from a staff members’ point of view: The sub-dimensions “individuality focus,” “being a role model,” “fostering innovations,” and “providing a vision” explained 79% of the variance of the perceived relationship quality, whereas the professional group of staff members could not contribute to the variance explanation.

When comparing our rating results of transformational leadership to the results of a representative sample of German leaders and subordinates provided by the manual of the questionnaire of integrative leadership (FIF) (28), the ratings of our sample can be located in the lower half of the average range. That is, transformational leadership was perceived as average in our sample with a tendency to lower staff members’ ratings.

Relationship quality has been examined with the here used questionnaire LMX-7 in the health sector before (48). Research showed scale values for staff members’ perception of LMX relating to their direct leader in the medium range between 3.34 and 3.36 (21) and 3.32 (49). Our results are comparable to these study results with the tendency to lower staff members’ ratings parallel to the ratings of transformational leadership. Although our rating results seem at least comparable to other study results, taking into account relationship qualities’ impact on staff members’ well-being (50) and the potential improvement through transformational leadership with regard to fewer undesirable patient outcomes (e.g., medication errors), more job satisfaction (30), and higher occupational and patient safety culture in hospitals (51) an increasing rate of transformational leadership behavior and relational quality might be seen as desirable for the workplace hospital.

According to the rating discrepancy between leaders and staff members previous studies discussed that employees tended to rate their job performance more positively and less variably in self-assessments compared with other sources (e.g., peers, supervisors, subordinates) because of more indulgence and less discriminant validity (52). This result seems in line with our findings where leaders rated their transformational leadership behavior more positively and had less variance in their assessments than staff members showed in their ratings of transformational leadership behavior of their direct leaders. The ratings of the participating leaders in our sample could be contaminated by social desirability, similar to the results of Sarros et al. (53) who found significant correlations between personality characteristics (e.g. courage, compassion) and social desirability in leaders’ self-assessments.

Aside from this potential bias, it is worthwhile to discuss the meaning of such different perceptions of leaders and staff members concerning transformational leadership on an organizational level. Aarons et al. (54) interpreted these different perceptions as clues to the organizational culture quality. The results of their study showed an association between transformational leadership rating and organizational culture: the higher the rating discrepancy between leaders and staff members, the worse the organizational culture was, especially when leaders rated themselves as better than their staff members did. This shows the need to shorten the rating distance between leaders and staff members, although leaders’ and staff members’ rating cannot be related to each other directly.

To get a better understanding of what leaders can contribute to relationship quality from a staff members’ perspective, we ran a regression analysis with the result that four sub-dimensions of transformational leadership behavior (“individuality focus,” “being a role model,” “fostering innovations,” and “providing a vision”) significantly determined the relationship quality between leaders and staff members, whereas the professional group of the staff members did not contribute to the variance explanation. These findings may support the theoretical assumptions and empirical approaches of previous research that transformational leadership is associated positively with the LMX model (15, 20, 24, 38).

To discuss and classify the impact of the four sub-dimensions of transformational leadership on relationship quality a comparison to other study results concerning the dimensions “individuality focus,” “being a role model” and “providing a vision” is possible whereas the dimension “forstering innovation” has not been found to determine relationship quality before. That is, the explanation for the impact of the dimension fostering innovation is rather speculative. The effect of the dimension “fostering innovation” could be explained by the health care sector as study context: Employees working there could show a higher affinity to innovations in general as improving patient care through innovative treatment methods can be seen as one important part of medical advance which is important for employees’ every day work in the health care sector. Although the association of “fostering innovations” and relationship quality has not been explained explicit yet, this dimension has been associated significantly positive to other staff-oriented variables like job satisfaction, affective commitment and organizational citizenship behavior (28).

The dimensions “individuality focus” and “being a role model” could explain a considerable higher part of variance than “fostering innovations” in the performed regression analysis. Both aspects could be seen as a part of high employee orientation and are in line with other empirical approaches. Deluga (55) examined the relationship of transformational leadership and relationship quality on a sub-dimensional level as well. He found on the basis of the four factorial transformational leadership model (56) the sub-dimension “charisma” [corresponding to parts of the sub-dimension “providing a vision” and “being a role model” in our study; see Ref. (28)] and “individual consideration” [corresponding to the sub-dimension “individuality focus” in our study; see Ref. (28)] as two predictors for relationship quality in the military context. Yukl et al. (57) showed in their study that the transformational leadership sub-dimensions “leading by example” [corresponding to the sub-dimension “being a role model” in our study; see Ref. (28)] could explain parts of the variance of relationship quality.

Our results revealed comparable sub-dimensions of transformational leadership related to relationship quality for the hospital context as Deluga (55) found for the context of the U.S. Navy. This concordance has been shown despite very different working contexts and thereby could lead to the assumption that the relation of transformational leadership subdimensions and relationship quality could be quite independent of the working context. The idea of generalization is also supported by the result of our regression analysis that the professional group of staff members did not contribute to the variance explanation of relationship quality. The association between transformational leadership and relationship quality is independent of the professional group in our study. Future investigations could examine this aspect further by including first and secondary care hospitals or focusing on other sectors. For example, the economic sector where leaders have more direct access to monetary resources, as studies have shown that transformational leadership style is especially relevant when leaders have no direct access to monetary reward systems (29) and when workplaces are more hierarchically structured (36), which are both applicable for our study as well as for Deluga’s (55) study context but won’t fit to the economic sector in the same way.

Further research is needed to investigate the effect level of sub-dimensions of transformational leadership behavior (e.g. individual level, dyadic level, group level or organizational level). Seltzer and Bass (58) assumed that the sub-dimension “charisma” and thus also the sub-dimension e.g., “providing a vision” mainly have an effect on a dyadic level as well as the outcome variable relationship quality. We assume that “individuality focus” and “being a role model” could also show an effect on a dyadic level as they can be perceived as the relationship-based sub-dimensions of transformational leadership.

Limitations

First, ratings of leaders and staff members cannot be associated directly with each other (the leaders rated by staff members might not be the ones that have participated in the study). That is, it could be possible that the most transformational leaders and the most unsatisfied staff members participated and distorted the survey results in the respective directions. Future studies should aim to enable the connection between a leader’s self-ratings and the ratings of their actual respective staff members. Second, future investigations need to use more than just one measurement method (e.g., self report questionnaires and qualitative data from outside observers). As the exclusive use of self-report tools is an important limitation of our study. Third, we had a low response rate, and participation in our survey was voluntary, which may also have rendered the sample less representative with, for example, the more motivated employees participating. Fourth, the cross-sectional design hinders causal inference from the study results but gave the opportunity to consider the relation of transformational leadership sub-dimensions and relationship quality without adding any temporal variables in this early stage of study (59). Another point is the high proportion of variance explanation in the regression analysis which could be a hint for overestimation of the relation between the sub-dimensions of transformational leadership and relationship quality although the two constructs can be distinguished by their theoretical background: Whereas transformational leadership focuses on leadership behavior, the model of relationship quality refers to the relationship between leaders and staff members. Despite this potential overestimation, the investigated association can be seen as one important part of relationship quality research besides other examined determinants like subordinates’ characteristics, interactional characteristics, and context variables (60).

To sum up, the hypotheses that can be raised from our results may well justify future studies that employ interventional longitudinal designs to enlighten the effects of transformational leadership on relationship quality as well as the by now theoretical based assumption that there is an opportunity to prevent stress by fostering relationship quality.

Practical Implication

This study explored specific determinants of relationship quality in the workplace hospital to explore opportunities to enhance relationship quality. Based on our results first, leaders should remember that their transformational leadership behavior could have an impact on the relationship quality with their staff members. And that by fostering the relationship quality, an opportunity to prevent stress in their staff members comes along. Second, leaders should get the opportunity to participate in leadership training programs to reflect, develop, and improve their transformational leadership skills. Studies have already shown that transformational leadership can be improved by leadership interventions (61, 62).

The next step should be to assess whether this can lead to a change in perceived relationship quality as an important working condition regarding staff members’ well-being in the health care sector. Besides other important measures (e.g. reduction of high quantitative demands, improving personnel shortage, addressing the hazardous of working with critical ill patients), this ultimately might represent one of the promising strategies to prevent stress-related disorders in the health workforce.
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Far-reaching progress of treatment and prevention of depressive disorders is still limited, mainly due to the multifactorial determinants of these disorders and the restricted knowledge of their aetiology. Stressful socio-environmental conditions represent one of the multifactorial determinants, and in view of the centrality of work and employment for human well-being, research on health-adverse psychosocial work environments turned out to be a promising line of scientific inquiry. During the past three decades, respective research focused mainly on three theoretical models of adverse psychosocial work and their measurement in prospective epidemiologic studies, termed “demand-control,” “effort-reward imbalance,” and “organizational injustice.” This report provides a review of current evidence on their associations with depression, based on several systematic reviews and updated by most recent publications. Moreover, it discusses the conceptual and methodological strengths and weaknesses of these associations. In summary, the results of more than 40 cohort studies from a variety of Western modern societies confirm that stressful work in terms of these models is associated with a moderately increased risk of subsequent onset of depression. While this knowledge is considered robust enough to instruct efforts of primary and secondary prevention, several methodological challenges still need to be resolved by future research.
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Introduction

In a global perspective, depressive disorders are a leading cause of years of life lost to disability (1). Due to their prevalence, severity, and associated direct and indirect costs, these disorders provide a major challenge to health care systems (2). Although the definition and classification of depression continues to be debated (3) epidemiologic studies offer solid estimates of their prevalence, at least in modern Western societies. For instance, in the USA, the 12-month prevalence of a major depressive episode was estimated as 6.6% (4). A similar rate of 6.9% was observed in a study of 17 European countries (5). Given the public health relevance of depression, efforts of prevention and intervention are required. Yet, as this disease seems to be caused by an interaction of genetic, biological, psychological, and socio-environmental conditions (6), the success of such efforts is still limited, and intense research continues to tackle this problem. One promising line of recent research has focused on an adverse psychosocial work environment in advanced economies as a social determinant of depression. This research relies on distinct theoretical concepts derived from social and behavioral sciences and their standardized measurement, and it generates its findings in the frame of prospective epidemiologic investigations. During the past three decades, a considerable body of scientific knowledge resulted from this approach. Therefore, a review of its conceptual and methodological strengths and limitations seems justified. Here, we set out to meet this aim.



Stress-Theoretical Approaches and Empirical Evidence

As depression is a mental disorder, it was proposed that altered functioning of distinct brain areas and related neurotransmitter release is involved in its development (7). More specifically, stress-physiological mechanisms elicited by the brain reward system and operating through a dysregulation of neurotransmitter and hormone release (e.g., serotonin and cortisol) may contribute to the manifestation of biological, affective, cognitive, and behavioral symptoms of this disorder (8, 9). To strengthen this hypothesis, it is important to delineate those socio-environmental conditions that are associated with increased risks of incident depression, acting as extrinsic stressors that trigger the proposed psychobiological mechanisms. Extrinsic stressors act as single or recurrent challenges that tax or exceed the person’s coping capacities, thus inducing intense experiences of threat or loss of control and reward related to core desiderata. In modern working life, several such threats and losses are widely prevalent, and given the centrality of work and employment for people’s self and their social standing, they are likely to affect their functioning and wellbeing. Yet, an important question remains to be answered: How can these extrinsic stressors at work be identified? To this end, the development and test of a theoretical model derived from social and behavioral sciences is required.


Three Theoretical Models of a Health-Adverse Psychosocial Work Environment

A theoretical model in this domain delineates selective features of a demanding and threatening work environment such that they can be generalized to explain associations of stressful work with health in a wide range of occupations. Given their selective focus, several such theoretical concepts were proposed [for review, e.g., (10)]. Yet, three approaches received prominence in recent years, as documented in a substantial number of empirical studies performed in occupational epidemiology, sociology and psychology.

The first approach is termed “demand-control (or job strain) model” (11). It posits that stressful experience at work results from exposure to a distinct job task profile defined by the combination of two dimensions, the psychological demands put on the working person, and the degree of control available to perform the required task. Jobs with high demand and low control are stressful because they limit the individual’s autonomy and sense of control while generating continued pressure (high strain). In this model, low control manifests itself as a lack of decision authority and/or as a lack of opportunity to use one’s skills (e.g., monotonous work). A further distinction points to the role of social support at work. If people exposed to high demand and low control at work additionally suffer from social isolation and lack of social support, the level of stress is further increased (12). So far, this model has received its broadest implementation on a global scale, and has generated a large amount of evidence (see below). At the same time, this conceptualization was developed during a stage of economic development where industrial production prevailed, with inherent forms of division of labor in hierarchically structured organizations. Additional concepts may address more recent developments of work and employment.

“Effort-reward imbalance” is one such complementary theoretical model focusing on a basic notion of the work contract, the norm of social reciprocity. It maintains that a lack of reciprocity in terms of high effort spent at work by employed people, and low reward provided in turn by employers, acts as an extrinsic stressor. In this exchange, three basic types of reward are transmitted: salary or wage, career promotion and job security, and esteem or recognition (13). According to this approach, failed reciprocity at work occurs frequently in modern labor markets, given a growth of insecure and precarious employment, short-term contracts, and new forms of flexible job arrangements. Moreover, rising income inequality and a large proportion of working poor point to the relevance of this notion. Effort-reward imbalance is frequent if workers have no alternative choice in the labor market and if jobs are characterized by heavy competition. Moreover, this model integrates an important element of the working person, the pattern of coping with extrinsic obligations. Overcommitted people are at elevated risk of experiencing this imbalance and its health-adverse effects (14).

As a third model, “organizational injustice” is dealing with perceived inequities of people’s behaviors in formal organizations. It was developed in the context of organizational psychology and management sciences in the 1970s and 1980s, being largely based on Adam’s inequity theory (15, 16). Four types of injustice are usually distinguished. Procedural injustice points to the perceived deviance from established rules of decision-making and of judging the performance of employees. Relational or interactional injustice describes the unequal treatment of persons within organizations, e.g., with regard to respect and communication. With informational injustice the unequal access to and share of relevant information within organizations is emphasized. Finally, distributive injustice delineates the perceived inequity of an organization’s distribution of valuable goods, resources, and services to its members. According to this approach, each type of inequity can evoke stressful experience, and thus act as health-adverse psychosocial work environment (17).

Although a minor overlap between these concepts can be observed (e.g., between “demand” and “effort”; between “reward” addressing intrapersonal justice of exchange and “distributive injustice,” addressing interpersonal inequity), each theoretical model has identified a distinct psychological need whose fulfillment is essential for personal flourishing and well-being, and whose suppression results in emotional suffering and recurrent arousal of stress responses. The experience of personal control and self-efficacy in productive activities describes the focal element in the first model. In the second model, the experience of appreciation and self-esteem emanating from one’s achievements is the core element. Experiencing recurrent trust, fairness, and a sense of belonging within a stable social network is central to the third model. What happens to mental health and well-being if these crucial needs remain unmet, or are even denied in everyday working life? Before we turn to this question, important methodological problems need to be addressed.



Methodological Challenges

The first challenge of this research concerns the measurement of the theoretical models and of the health outcome, i.e., depression. These two tasks differ to some extent, as the assessment of depression is part of clinical decision making, whereas the measurement of a theoretical construct originating in the social and behavioral sciences usually relies on quantitative research methods, and more specifically on psychometrically validated scales of self-assessed questionnaires. These scales operationalize the single dimensions of the construct by a set of standardized items. While there are different response options to the items, Likert-scaled items are most often applied, where answers range, e.g., from “strongly disagree” to “strongly agree,” with varying number of answer categories. Sum scores of the ratings of each scale are assumed to represent a quantitative estimate of the dimension under study. Scale development is a first fundamental step of assessing a theoretical model. Yet, each single scale represents one factor only of a more complex construct. Therefore, in a second step, the dimensional structure of the model has to be examined, using confirmatory factor analysis. The results of this analysis indicate how well the combination of the single factors represents the underlying concept. Structural equation modeling is an appropriate statistical approach allowing an assessment of the goodness of model fit, i.e., the degree of congruence between observed data and postulated theoretical structure.

This second step is not trivial. For instance, in case of the demand-control model, different results are obtained, depending on whether the two main scales, “demand” and “control” are included, or whether the third variable “social support” is additionally examined (18). The effort-reward imbalance model offers an even more complex structure as it is composed by a first-order construct representing the three scales “effort,” “reward,” and “overcommitment,” and a second-order construct including the three subdimensions of “reward,” “esteem,” “job security,” and “job promotion prospects” (19). In this latter case, the goodness of the model fit based on the second-order construct should be better than the one based on the first-order construct. This has been repeatedly documented (20).

Each review of studies testing the contribution of these theoretical models towards explaining elevated risks of depression is faced with the problem that in some studies, findings are restricted to single model scales, whereas other investigations use a summary measure of the model to estimate its explanatory contribution. For instance, with regard to the demand-control model, several publications provide results for the scale “job control,” rather than for a combined measure representing the joint effect of demand and control, termed “job strain.” Similarly, in case of “organizational injustice,” results indicate associations with single dimensions rather than with an overall measure of the model (21) (see below). This fact compromises the comparability of study findings. In addition, it points to the statistical problem of representing a multifactorial concept by a single summary indicator, such as “job strain” (a combination of the scales “demand” and “control”) or “effort-reward imbalance,” a ratio of the scales “effort” and “reward,” adjusted for unequal number of items (see Discussion).

As in every scientific discipline, the reliability and validity of data represent crucial quality criteria of reported findings. Whereas researchers examine the reliability of questionnaire data by established procedures, the validity of self-reported information is often challenged, given a lack of objective standard of reference. Several strategies were developed to deal with this problem. To mention just three common strategies, the first one refers to the control of reporting bias due to distinct personality characteristics by respective statistical adjustment. A second approach uses triangulation of subjective data with objective information (e.g., by comparing self-reported data of participants with observer-based or administrative data. Third, individual data are aggregated to the group level to reduce variability of subjective evaluations (e.g., by applying mean scale scores at work-unit level rather than individual scale scores as predicting variables). In fact, the validity of respective results has been improved by applying these strategies [e.g., (22, 23)]. However, one should recognize that the working people’s own experience is a core source of information in any research dealing with psychosocial exposures and their psychological and biological effects.

The problem of validity concerns the measurement of depression, the outcome criterion, as well. In psychiatry, the Composite International Diagnostic Interview (CIDI) is considered a well- tested approach to diagnose clinically relevant depression (usually termed “major depression”) (24). Yet, in epidemiologic studies of large cohorts, clinical assessments are often not feasible, and are replaced by validated questionnaires. The Centre for Epidemiologic Studies Depression Scale (CES-D) is one such widely applied questionnaire, among several others (25, 26). These scales assess depressive symptoms rather than a binary variable of clinical depression, and they equally have to deal with the challenge of limited validity as they use self-reported data from study participants. There are pros and cons of using questionnaire data on depression. On the positive side, large-scale information offers robust estimates of disease incidence, and assessing depressive symptoms rather than manifest clinical depression enables researchers to identify the burden of subclinical mental disorder, which is relevant in a public health perspective (27). In addition to psychiatric interviews and questionnaires, administrative data are used to identify people with depression, e.g., based on records from health insurance or from hospitals. Again, any review of available evidence faces the problem of limited comparison of study results, given the different ways of operationalizing depression or depressive symptoms.

An important further methodological challenge relates to the study design. Prospective observational studies of large cohorts of working people are the best available approach, whenever experimental designs are not feasible to assess a causal relationship. In epidemiologic cohort studies, the exposure (in our case, work stress) is assessed prior to the incidence of the disease (in our case, depression), and a dose-response relationship between level of exposure and strength of its association with disease risk can be examined, with regression adjustment for confounders in multivariable statistical analysis. Yet, support of the notion of a causal association in epidemiologic studies depends on additional criteria. They include the consistency of findings by recurrent independent replication, the provision of biological data or other mediating information that substantiate some pathway leading from exposure to disease development. Moreover, reducing exposure through intervention is expected to minimize subsequent disease risk. Below, we will discuss to what extent research on the three theoretical models and their association with depression meets these methodological challenges.



Summary of Study Findings

The aim of this contribution is to provide a summary of main findings on associations of an adverse psychosocial work environment, as measured by three prominent theoretical models, with depression, and to discuss the conceptual and methodological strengths and limitations of this knowledge. To this end, published systematic reviews and meta-analyses are a major source of reference. Here, we include the following systematic reviews: (21, 26, 28–30). Information derived from these reviews is supplemented by results from publications that were published after the appearance of these reviews.


The Demand-Control Model

In addition to four previously published reports (31–33), two recent systematic reviews of associations between job strain (or the components “demand” and “control”) and depression provide a solid empirical basis of assessing this relationship, one from Sweden (26) and one from Denmark (28). These latter reviews not only update the evidence-base, but they also apply quality assessments of the included studies, and, in one case, integrate the findings from a series of unpublished studies. We therefore focus our report on these recent reviews, supplementing them, where needed, with previous and more recent findings. The two reviews differ in several regards. First, the study by Theorell et al. (26) includes a broader range of exposures (different psychosocial work stress models, physical and chemical work stressors), while Madsen et al. (28) restrict their analysis to the job strain model. Second, the latter report focuses on clinical depression, whereas the former refers to questionnaire-based data on depressive symptoms or interview data. Third, in the Danish study, estimated relative risks of the association are based on adjustments for core sociodemographic variables and for baseline depressive symptoms, thus offering a more robust confounder control.

In the Theorell et al. (26) review, prospective cohort studies published between 1990 and June 2013 were included, where the exposure was defined in terms of job strain in 14 studies, in terms of psychological demands in ten studies, and in terms of job control in 19 studies. In addition, social support at work was assessed in 17 studies, although this variable is not included in the theoretically core construct of job strain. In a majority of cases, job strain was defined by the procedure of median split half of scores of the two scales “demand” and “control,” identifying the exposure group as experiencing “high demand and low control” at work. The Danish review was based on a protocol published before the start of data analysis, thus reducing reporting bias. The protocol described the measurement of core variables and confounders. Original or proxy measures of job strain and its subscales were measured in a similar way across the published and unpublished study, using the split half approach mentioned in a majority of cases. Some exceptions were the use of the quadrant of the combinations of demand and control and the interaction test of the two subscales. Depression was assessed by clinical data in the six published studies and by administrative data on hospital-treated depression in the 14 unpublished investigations included in the review (28). In the meta-review by Harvey et al. (30), no additional relevant findings were identified.

The main findings of the Swedish systematic review and meta-analysis are summarized as follows: Job strain, assessed in 14 studies, was associated with a weighted odds ratio of 1.74 [95% Confidence Intervals (CI) 1.54; 1.96] of depressive symptoms, compared to the group without this exposure. High control at work, as a protective factor, was associated with a weighted odds ratio of 0.73 (95% CI 0.68; 0.77) of incident depressive symptoms in the 19 reports included, compared to those with low control at work. Both findings resulted from studies whose quality was rated as high. However, findings on a link between high demand and depression were inconsistent and generally of lower quality. It is of interest to note that low support at work as well as passive job (low demand and low control) were also related to an increased risk of depression (26).

In the Danish systematic review and meta-analysis, results were given separately for published and unpublished studies. For the first group, the adjusted odds ratio of clinical depression due to job strain was 1.77 (95% CI 1.47; 2.13) compared to those without job strain. This estimate was virtually unchanged if high quality studies only entered the analysis. Interestingly, two investigations reported two subsequent exposure assessments, and in line with the assumption of a dose-response relationship the relatively highest risk was observed in the group with two subsequent work stress exposures [odds ratio (OR) 1.56 (95% CI 0.99; 2.45]. In the unpublished studies, a hazard ratio (HR) of 1.27 (95% CI 1.04; 1.55) was observed, based on a prevalence of job strain of 16.6% (28). Alternative formulations of the demand-control model did not reveal consistent findings, except for the quadrant defining “passive job,” which was related to elevated risk of depression.

In summary, the two reviews confirm previous evidence that job strain is associated with a moderately increased risk of depression, and the subscale of low job control plays a decisive role in these associations. Yet, in a recent critical appraisal it was argued that possible bias due to reverse causation and residual confounding was not convincingly addressed so far (34). Therefore, these authors contributed own findings from a new study, the UK National Child Development Study, where the risk of incident common mental disorder (not specifically depression) over a 5-year observation period was analyzed according to job strain, assessed in a group of 6.870 men and women at age 45. To control for the bias mentioned, a number of additional confounding factors, specifically from childhood, were included, and lifetime psychiatric history was assessed to minimize reverse causation. The findings demonstrated significantly elevated odds ratios for job strain [OR 2.22 (95% CI 1.59; 3.09)], high demand [OR 1.70 (95% CI 1.25; 2.32)], and low control [OR 1.89 (95% CI 1.29; 2.77)]. Thus, we can conclude that job strain is a validated predictor of a moderately elevated risk of developing relevant depressive symptoms or manifest clinical depression.



The Effort-Reward Imbalance Model

Compared with the demand-control model, fewer studies were conducted so far using the complementary effort-reward imbalance model of stressful work. A recent review identified eight eligible cohort studies, encompassing 84.963 persons and 2.897 new cases of depressive disorders (29). Previous reviews were based on a lower number of studies, and due to the paucity of findings, the evidence supporting a positive relationship between effort-reward imbalance and depression was judged to be limited (26, 31, 32, 35). The new systematic review was preceded by a published study protocol. To be included studies had to provide a quantitative baseline assessment of the exposure, effort-reward imbalance (ERI), using either the original instrument (19) or a proxy measure. This information was reported as a binary variable (effort-reward ratio yes/no), as a categorical variable, or as a continuous variable. Depression was measured by psychiatric diagnostic interview, physician-based diagnosis, register data, or validated questionnaire (29). In one study, the outcome was defined by register data on purchased antidepressants (36), although the choice of this indicator received serious criticism (37). The results indicated that in seven out of eight studies ERI predicted depressive disorders, with estimates ranging from 1.49 (95% CI 1.22; 1.81) to 2.32 (95% CI 1.14; 4.73), if groups with the highest exposure to ERI were compared to respective reference groups. The study defining depression by use of antidepressants showed no association. When the eight most-adjusted study-specific estimates were pooled in a random-effects meta-analysis, an odds ratio of 1.49 (95% CI 1.23; 1.80) was observed (29). In two studies, a dose-response association was obvious, and one investigation demonstrated similar associations, independent of whether ERI scores were aggregated to the work-unit level or were analyzed at individual level. Results did not change when fixed- rather than random-effects meta-analysis was performed. Moreover, pooled estimates were similar when comparing studies with high or moderate quality vs. studies with low quality, or when comparing studies using the original ERI measure vs. those applying proxy measures. The study authors discussed the controversial use of purchased antidepressants as indicator of depression and, due to this problematic measure, repeated sensitivity analyses by excluding this study with negative results. After exclusion, pooled estimates were all in the range of 1.56 to 1.66 (29).

To summarize, this systematic review of eight prospective studies from Europe, Canada, and the US demonstrated that ERI was associated with a 1.5-fold increased risk of depressive disorders. This conclusion is supported by the meta-review of Harvey et al. (30) although based on a less comprehensive number of studies. Since the publication of the Rugulies et al. review, three new prospective studies on this association were published. In the first investigation from Japan, an odds ratio of 1.56 (95% CI 1.25; 1.96) of depression due to effort-reward imbalance at work was documented (38). In the second one, a large panel study from Germany, gender-specific estimates of work stress in terms of ERI were performed to assess risks of incident doctor-diagnosed depression during a 2-year follow-up period (39). Although work stress levels were higher among men, the risk ratios (RR) of depression due to ERI were similar across gender, with an adjusted RR of 1.88 (95% CI 1.51; 2.33) in women, and of 1.82 (95% CI 1.36; 2.44) in men. In this sample of 6.693 participants estimates were adjusted for age, marital status, education, income, employment, smoking, alcohol consumption, physical activity, BMI at baseline, and any chronic disease at baseline. It is of interest to note that in addition to this summary measure of the effort-reward ratio, significant associations were observed for all single components of the ERI model (39). A recent study on Swedish national panel survey data analyzed bidirectional relationships between psychosocial work characteristics and depressive symptoms with fixed effects (40). Whereas no evidence for a reverse causation from depression to psychosocial work stress was found, high effort at work was prospectively associated with depressive symptoms 2 years later. The remaining dimensions of the three work stress models included displayed short-term associations only.

In line with the conclusion drawn from the meta-analyses based on the job strain model, we can state that effort-reward imbalance at work is associated with a moderately increased risk of developing a depressive disorder.



The Organizational Injustice Model

The synthesis of evidence related to the organizational injustice model is somewhat more problematic than in the previous two cases because the main systematic review did not include a meta-analysis of study findings with related forest plots (21). Moreover, this work included three different health outcomes, i.e., indicators of mental health, sickness absence data, and data on subjective well-being. The review identified prospective studies published between 1990 and 2012 with measures of organizational injustice as exposures and with data on one or several of the health outcomes mentioned. Having identified 403 studies from systematic literature search, the authors selected 11 studies that met all inclusion criteria. As the concept of organizational injustice is composed by four dimensions, these studies varied by the extent to which these dimensions were measured. Thus, relational injustice was assessed in ten of the 11 studies, procedural injustice in eight studies, and distributive injustice in three studies. Data on interactional injustice were not available. Here, we restrict the summary of results to studies that used mental health indicators as outcomes, assessed either as clinically validated depression or as questionnaire-based depressive symptoms.

Findings on associations of relational injustice with reduced mental health were retrieved from seven studies, with odds ratios ranging from 1.2 to 1.6. Importantly, in five of these studies, observed effects remained statistically significant after adjusting for the alternative work stress models of demand-control or effort-reward imbalance. One of the investigations analyzed change over time in organizational injustice and its association with change in mental health. Here, deterioration of injustice was related to an increased risk of reporting minor psychiatric morbidity. Related odds ratios were 1.81 (95% CI 1.48; 2.21) among men and 1.74 (95% CI 1.31; 2.37) among women (21). Procedural injustice was explored with regard to mental health in six studies, and five reported odds ratios, whereas one presented coefficients of path analysis. In all six studies, significant associations were observed, with odds ratios ranging from 1.4 to 1.9. In some cases, effects were adjusted for alternative models of work stress. Finally, one longitudinal study only tested the relationship of distributive injustice with mental health, using path analysis. Distributive justice was associated with reduced depressive symptoms after one year, adjusting for baseline level of these symptoms. A direct path was statistically significant, but no alternative work stress model was included in this analysis (21). The meta-review by Harvey et al. (30) also highlighted organizational justice as a relevant construct influencing mental health although the quality of the above systematic review was rated low.

Taken together, results support the notion that two components of organizational injustice, relational and procedural injustice, are associated with a moderately increased risk of poor mental health. However, the evidence base is less extensive than in previous cases, and the presentation of findings is limited due to missing meta-analysis and lack of inclusion of quality assessment. Following the publication of this systematic review, we identified four further recent publications on the topic. One study analyzed long-term sickness absence due to depression or anxiety disorders among Finnish public sector employees and observed a 25%–30% lower odds of sickness absence due to anxiety disorders, but not due to depression, among those experiencing interactional justice at work (41). In a second report, multiwave data on organizational justice and depressive symptoms were analyzed, where significant findings were mainly restricted to a protective effect of organizational justice among men who exhibited depressive symptoms (42). Third, in a Finnish cohort study on public employees, relational and procedural justice were associated with reduced risk of disability pension due to depression. However, after adjusting for the effects of effort-reward imbalance and demand-control, effects lost their statistical significance (43). Finally, a Danish prospective study assessed aggregated work-unit data of procedural and relational injustice at work, related to onset of new depression over a 2-year period (44). In this study of 4.237 public employees, the adjusted odds ratio of depression due to procedural injustice was 2.50 (95% CI 1.06; 5.88), and the odds ratio due to relational injustice was 3.14 (95% CI 1.37; 7.19). In summary, the above conclusion is strengthened further by integrating these recent findings.





Discussion

In this report, we observed a moderately elevated risk of developing clinical depression or depressive symptoms following exposure to an adverse psychosocial work environment, as measured by three complementary theoretical models. Evidence was relatively strongest for demand-control,followed by effort-reward imbalance and organizational injustice. Each model represents a distinct perspective on work by emphasizing the job task profile, the employment contract, or the social relationships within organizations, respectively. Although statistical adjustment for alternative models was performed in a limited number of studies only, the reported findings offer three explanatory frameworks of the association under study. The current state of knowledge is nevertheless limited to some extent, as reports on health effects often relied on selected subcomponents rather than on a summary measure of the model. Moreover, implementation of a standard measurement of the underlying theoretical construct is desirable to advance cumulative knowledge.

An important conceptual and empirical question remains unanswered so far: How do these three models interact with risk of depression? Is there an additive or a cumulative effect if workers are exposed simultaneously to all three exposures? To our knowledge, one recent publication has tackled this problem. In a longitudinal study of disability pensions due to depression among 41.862 Finnish employees followed over a mean 3.1 years, the following results were obtained (45): Compared to the group without any exposure, those with comanifestation of all three exposures were 4.7 times more likely to experience a disability pension due to depression. The hazard ratio of 4.70 (95% CI 2.26; 7.79) was adjusted for a comprehensive set of confounding factors. Of interest, hazard ratios were 2.47 (job strain), 1.87 (effort-reward imbalance), and 1.66 (organizational injustice) if one exposure only was considered. This study calls for further research on clusters of work stress rather than single models, aiming at an identification of particularly “toxic” constellations of stressful work.

At the methodological level, future research is expected to clarify to what extent the observed prospective associations are representing a causal link. As mentioned, observational studies offer limited evidence on causality. This even holds true if the criteria supporting a causal relationship in epidemiologic research, as developed by Bradford Hill (46), are applied, such as consistency of results, strength of association, dose-response relationship, control of confounding and reverse causation, provision of data on mediating pathways, and reduction of effect following reduction of exposure.

The results of this review illustrate an impressive amount of consistency, as more than 40 prospective investigations reported positive findings of an association of stressful work, in terms of the three models, with depression, despite some heterogeneity of exposure measures. The strength of associations is moderate across all studies. This observation points to the multifactorial nature of depressive disorders, where it is obvious that socio-environmental exposures in general, and psychosocial work-related exposures in particular, provide a modest contribution only to the overall risk estimation of depression. For instance, in one study it was estimated that a population-attributable fraction of 14% of new cases of common mental disorders could have been theoretically prevented by eliminating high job strain (34). Dose-response as a further criterion of causality has not yet been analyzed to a sufficient extent. Studies with multiple exposure data over time or with different degrees of exposure intensity are required to this end. Up to now, most published studies offer data on one exposure assessment at baseline that has been linked to the subsequent probability of disease onset. Moreover, rigorous statistical approaches to multiwave data are required, such as a recently conducted fixed effects analysis, applying dynamic panel models with data on work stress and depressive symptoms from four waves (40).

Observed and unobserved confounding is considered a major challenge to epidemiological research in general. In case of our research question, substantial concern was devoted to the inclusion of relevant confounders in multivariable regression analyses, adjusting for their effects in a majority of studies. However, despite poor evidence, reverse causation cannot be excluded, specifically with regard to depression. This disorder often becomes manifest in early adulthood, and its recurrence at later stages is relatively frequent. Moreover, people’s increased mental vulnerability in earlier stages of their life course may shape occupational trajectories to some extent, putting them at higher risk of ending up in a less privileged work place (34).

The aetiology of depressive disorders is still not well known, and the same holds true for proposed stress-biological mechanisms acting as potential pathways from exposure to disease development. Altered functioning of the hypothalamic-pituitary-adrenal axis and increased endogenous inflammation were proposed as two promising markers of such pathways (8, 9). In fact, for all three models of an adverse psychosocial work environment, associations with altered cortisol secretion and/or increased inflammation were demonstrated (47–49). These preliminary data support a mediating role of stress-biological mechanisms linking exposure to the development of depressive disorders, although longitudinal evidence on these pathways is still missing. Finally, the criterion of health improvement as a result of exposure reduction has been dealt with in the frame of theory-based intervention studies. Again, for all three models of stressful work, company-based worksite - health promotion programs documented beneficial effects on mental health (50, 51). For instance, in three quasi-experimental intervention studies in Canada, the components of the demand-control and the effort-reward imbalance model were addressed by organizational changes, resulting in significant reductions of burn out or psychological distress. In one study, beneficial effects on burnout were manifest even 3 years after onset of intervention (52). Thus, the findings of these intervention studies point to the relevance of these theoretical models for targeted programs of primary and secondary prevention of mental disorders in occupational settings.

This discussion reveals substantial progress of research on psychosocial work-related exposures and risk of depression. In particular, conceptual and methodological developments in the frame of three theoretical models resulted in the generation of a substantial body of empirical evidence. At the same time, unresolved questions and challenges were identified that require further scientific inquiry.


Limitations of this Review

This paper represents a meta-review perspective on a relevant body of recent research that already received a number of systematic reviews. Its aim was to assess strengths and weaknesses of current knowledge and to identify theoretical and methodological challenges that deserve further research. Pursuing this aim, nevertheless, results in several limitations. First, rather than following proposed recommendations for meta-synthesis data integration (30, 53), the report is restricted to a narrative presentation of its main messages. Second, we focused our review on three theoretical models, thus neglecting additional concepts of a health-adverse psychosocial work environment (e.g., “demand-resources” (54) or single psychosocial work-related factors (e.g., workplace bullying, 26), long working hours (55). The main reason for this selection was the availability of a cumulative body of empirical findings that reflects a significant interest of the research community in these theoretical approaches. Future reviews may represent a more comprehensive range of concepts and measures. For instance, the systematic review by Harvey et al. (30) proposed three integrative broad categories that include elements of all three models, termed imbalanced job design, occupational uncertainty, and lack of value and respect in the workplace. Third, as most studies discussed were conducted in high-income countries of the Western world, we do not justice to a globally relevant problem of work-related population health. There is an urgent need to extend this research to rapidly developing country. Finally, as one of the authors is the originator of one of the three models mentioned, there is a risk of reporting bias. However, every attempt was made to balance the presentation of findings. Importantly, this author was not involved in the systematic review on effort-reward imbalance and depression, the major source of reference in this respect.



Implications for Practice

As a first practical implication, this new knowledge can be integrated into efforts of identifying people at risk for developing depression. This is an important extension of psychiatrists’ and psychotherapists’ task of recognizing and treating psychosocial risks among their patients. Several risk prediction assessments were developed, in line with the notion of the multifactorial nature of this disorder [e.g., (56)]. Specifying these assessments by including core information on adverse psychosocial work environments is an important further step towards targeting working people at risk. Once such assessments have been established in organizations and businesses, occupational physicians, and other health professionals can use this information, observing strict data protection policies. Based on available information, the development and implementation of measures of primary prevention provides an important second practical implication. This implementation has to take into account available, specifically qualified personnel and appropriate settings of program delivery. Several such programs were already successfully applied with the aim of strengthening employed people’s resources of coping with stress at work (57). They usually contain nonspecific elements, such as relaxation, meditation, anger management, or self-assertiveness. More specific measures, derived from the abovementioned work stress models, include group discussions on the reorganization of work tasks and schedules, supported team meetings with managers to improve communication, leadership and appreciation, or the preparation of workshops devoted to the elaboration of career and skill development (52, 58).

A third practical implication concerns secondary prevention, i.e., the improvement of return to work following treated manifest depression. As health-promoting psychosocial work environments were shown to increase rates of return to work in the chronically ill, structural and interpersonal measures of work-related stress reduction may exert favorable effects on depressive patients who are able and motivated to return to work.



Conclusion

In conclusion, this review documents substantial progress of research on psychosocial work-related exposures and risk of depression. In particular, conceptual and methodological developments in the frame of the three theoretical models demand-control, effort-reward imbalance, and organizational injustice resulted in the generation of a substantial body of new empirical evidence. The robustness of findings calls for their recognition by psychiatrists and psychotherapists in diagnosing and treating patients. Moreover, they can instruct measures and programs of primary and secondary prevention of depressive disorders. At the same time, unresolved questions and challenges were identified that require further scientific inquiry.
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Objectives

Individuals suffering from major depressive disorder (MDD) often report workplace-related stress as the major cause of their disorder. Accordingly, workplace-related stress was established as a fifth psychosocial problem area of Interpersonal Psychotherapy (workplace-related Interpersonal Psychotherapy, W-IPT). The aim of the study was to investigate the influence of W-IPT on depressive symptoms and on workplace-related issues in individuals with MDD compared to a treatment-as-usual (TAU) condition.



Methods

A total of 27 individuals with MDD (mean age = 43 years, 48% males) were randomly assigned either to eight weekly group sessions of W-IPT or to the TAU condition. At baseline, 8 weeks later at the end of the intervention, and 20 weeks later at follow-up, the Hamilton Rating Scale for Depression was conducted. In addition, the participants completed the Beck Depression Inventory, the Work Ability Index (WAI), the Return to Work Attitude (RTW-SE), and the Insomnia Severity Index (ISI).



Results

Symptoms of depression in experts' ratings as well as in self-rated ratings decreased over time, but more so in the W-IPT condition compared to the TAU condition [experts rating: large effect size (d = 1.25) and self-assessment: large effect sizes (d = 0.94)]. The subjective ability to work (WAI) [medium effect size (d = 0.68)], self-efficacy to returning to work RTW-SE [medium effect size (d = 0.57)], and subjective symptoms of insomnia (ISI) [large effect size (d = 1.15)] increased over time, but again more so in the W-IPT condition compared to the TAU condition. The effects of the intervention remained stable from the end of the intervention to follow-up.



Conclusions

The pattern of results of this pilot study suggests that a newly established fifth IPT focus on workplace-related stress appeared to be particularly efficient in individuals with MDD due to work-related stress in reducing depressive symptoms and reducing sleep complaints as well as in improving occupational outcomes.





Keywords: workplace-related stress, interpersonal psychotherapy, depression, ability to work, self-efficacy to returning to work, sleep



Introduction

Major depressive disorder (MDD) is a common and disabling psychiatric disorder associated with an increase in disability and mortality (1). Based on the data using the disability-adjusted-life-years to assess “the sum years lost due to premature mortality and years lived with disability adjusted for severity,” Murray and Lopez (2) estimated that MDD will be the third leading cause of burden worldwide by 2020. By contrast, Jorm et al. (3) claimed that the epidemiologic prevalence rates of MDD did not increase within the 30 years, while the social awareness of depression did.

Standard treatments of moderate and severe MDD consist mainly on the administration of antidepressants, i.e., serotonin-reuptake inhibitors. More recent reviews and meta-analyses questioned the efficacy of antidepressants and the unpleasant side effects might be a reason why people with MDD often quit antidepressant medication (4–8). Other evidence-based treatment options are neuromodulation (9–11), cognitive–behavioral interventions (12, 13), or regular physical activity (14–17).

Treatment guidelines (AWMF, NICE) recommend antidepressants and/or psychotherapy to treat moderate and severe MDD. Individuals with major depressive disorders often report stressful issues related to the workplace. Job strain, low job control, low social support, high psychological demands, effort–reward imbalance, and high job insecurity were confirmed as predictors particularly for depression (18–23). Several studies (24–27) show that, compared to healthy individuals, individuals with MDD are at an increased risk to lose their current job position (24, 25, 27), to have more difficulties to go back to their workplace (24, 25, 27), to find a new job, once they have been dismissed, and to keep their job position, when they return to their job after a period of illness-related unemployment. Furthermore, data on health costs show that, compared to an accident-related absence from work, depression-related absence from work cause higher economic burden for the individual (25, 27), the employer (27–29), and the public (24, 26, 27, 30). In addition, losing a job position or experiencing difficulties to go back to work turned out to be a risk factor for further relapses of MDD (24).

In this context, specific interventions to reduce workplace-related stress in individuals with MDD might both reduce the economic costs for the public and the burden for the individual (24, 26, 27, 29, 30).

Here we present the influence of the newly developed workplace-related Interpersonal Psychotherapy (W-IPT) which is a specific intervention to influence the workplace-related dimensions of symptoms of individuals with MDD. The original IPT concept was developed as a brief psychotherapeutic treatment aiming at the symptoms of an acute depressive disorder and current interpersonal problems and its effectiveness for the treatment of MDD has been widely demonstrated in numerous controlled trials [cf. meta-analysis from Cuijpers et al. (31)].

The W-IPT focuses on issues occurring in the context of the work role (32) such as social and interpersonal problems at work, mobbing, interpersonal conflicts, role transition, role confusion, burnout, boreout, job strain, low social support, effort–reward imbalance, job demand–control imbalance, and work–life imbalance.

The following three hypotheses and one research question were formulated and each of these is considered in turn. First, following Knekt et al. (33), Hange et al. (34), and Hallgren et al. (35), we expect that, compared to the TAU condition, the workplace-related dimensions of (a) the ability to work and (b) the self-efficacy in returning to work increased over time. The second hypothesis was in the context of empirical evidence (12, 31, 36, 37). We expect that the W-IPT treatment has positive effects on depressive symptoms when compared to the TAU condition. The symptoms of depression will improve in the experts' rating and in the self-rating. Following the second hypothesis and combining it with those of Santor and Kusumakar (38) and Lemmens et al. (37), we formulated the following exploratory research question. If there is a benefit in the W-IPT group, is the effect stable over a 3-month period measured at follow-up? Third, following Göder et al. (39) and Dombrovski et al. (40), we expected that, compared to the TAU condition, the W-IPT treatment will decrease the symptoms of insomnia.



Method


Procedure

We conducted a monocentric, randomized, controlled trial comparing W-IPT versus TAU condition in a group format in outpatients with major depression related to workplace-related issues between April 2018 and September 2019. The regional ethics commission (Ethikkommission Nordwest- und Zentralschweiz) approved the study (application number 2017-01-489). The eligible patients were fully informed about the study and signed the written informed consent at the first meeting. Moreover, all procedures were in line with the ethical standards of the Declaration of Helsinki (41) and its later amendments and with the ethical code of conduct of the American Psychological Association.

There was a total of one individual screening before the baseline and three data collections. The Hamilton Experts' Rating Scale for Depression (HRSD-24) was conducted in the screening part before the baseline as an information guide whether to include or exclude participants and to train (and explain) the questions. At baseline, the HRSD-24 was conducted and all questionnaires were filled out by the participants. The same procedure was applied at the last meeting (8 weeks after the start of the intervention) and at 12 weeks after the end of the treatment (follow-up at 20 weeks after randomization) (see Figure 1 and Table 1).




Figure 1 | CONSORT flow diagram.




Table 1 | Overview of use and use of the questionnaires.





Sample

In-patients and out-patients were recruited through either a media announcement or a licensed practitioner. A total of 56 interested participants were clarified after a quick telephone/e-mail screening. They were invited to an extended interview [interview, informed consent, Structured Clinical Interview for Disorders on the axis I (SCID-I), and HRSD-24]. A total of 28 (50.0%) of the 56 patients fulfilled the inclusion criteria. The inclusion criteria were (1) being between 18 and 65 years of age, (2) major depressive disorder (SCID-I), (3) issues at or with the workplace (e.g., mobbing, effort–reward imbalance, and few social support), (4) fluent in German, (5) signed written informed consent, (6) complying with the study conditions, and (7) no or stable psychopharmacological and psychotherapeutic treatments 4 weeks before the study and throughout the study. The exclusion criteria were (1) HRSD-24 < 18), (2) acute suicidality, (3) psychotic symptoms or bipolar disorder, (4) primary diagnosis of another mental illness, (5) substance use disorder, (6) personality disorder, and (7) applied (or already accepted) disability pension.

Of the 28 eligible participants, there was one non-starter and 27 started (mean age = 43 years, SD = 10.2, 48% males) participating in the present study. There were 14 participants assigned to the W-IPT and 13 to the TAU condition (see Figure 1, CONSORT flow chart).



Randomization

A psychologist not otherwise involved in the study performed the randomization. A total of 15 blue and 15 red chips were put in an opaque ballot box and stirred. The psychologist draws a chip and assigned the participant to the study condition. Then, the chip was put aside. To make sure that the blinding procedure is still clear, the participants were informed not to tell the psychologist anything about their treatment. After having taken part in the TAU condition, the participants were given the option to participate in a W-IPT group. The two groups did not differ as regards to age range, gender, civil status, employment, highest educational qualifications, antidepressants use, or in- and outpatient (see Table 2).


Table 2 | Sociodemographic and illness-related information, separately for participants in W-IPT and TAU condition.





Measurements

To test our hypothesis, we used internationally recognized and well-established questionnaires in German. For several hypotheses, we used a few less-known questionnaires. These have been translated and translated back to ensure that the content is queried correctly. Mental disorders were assessed by means of the SCID-I based on DSM-IV (42, 43).



Depression Questionnaires


Experts’ Rating

The Hamilton Rating Scale for Depression (44) consisted of 24 items, asking on low mood, suicidality, irritability, tension, loss of appetite, loss of interests, and other somatic symptoms. Answers were given on rating scales differing from three-, four-, or five-point ratings. Higher sum scores reflect more marked depressive symptoms. Additionally, the scores were categorized as follows: 0–7, no depressive symptom/remission; 8–17, mild; 18–24, moderate; 25 and more, severe depressive disorder (Cronbach's alpha = 0.71).



Self-Rating

The Beck's Depression Inventory (BDI-II) examines the depressive symptomatology from a self-perspective (45). The BDI-II is a widely established self-assessment tool with 21 items. It captures the affective, cognitive, and behavioral dimensions as well as the somatic symptoms of depression. The test quality criteria, such as internal consistency, validity, and test–retest reliability, are most satisfactory in both clinical and non-clinical subjects (46) (Cronbach's alpha = 0.89).



Workplace-Related Questionnaires

The Work Ability Index (47) is a measurement tool that uses a questionnaire to calculate an index value for assessing the ability to work. This index value indicates the extent to which an employee is able to carry out his/her work on the basis of his/her personal circumstances and existing working conditions (Cronbach's alpha= 0.70).

Return to Work Self-Efficacy (RTW-SE) is the belief in one's own ability to meet the demands required to return to work. The “return to work attitude” questionnaire (48) contains 11 questions on self-efficacy in managing demands at work (Cronbach's alpha = 0.66).




Subjective Sleep Quality


Sleep Complaints Measured With the Insomnia Severity Index

The questionnaire is in part in line with the DSM-IV insomnia criteria and measures current perception (within the last 2 weeks) in terms of symptom severity, stress, and impairment. These include severity of onset and persistence of sleep (mid-morning and early morning wake disorder), satisfaction with the current sleep pattern, daily life impairment, occurrence of impairments due to sleep problem, and concern about sleep disorders [see Morin et al. (49) and Gerber et al. (50)] (Cronbach's alpha = 0.77).




Intervention


Work-Related Interpersonal Psychotherapy

The W-IPT condition followed a guideline (51, manuscript in preparation). W-IPT focuses on the work context by adding specific elements to the regular IPT strategies: identifying work-related stress factors using an individual stress and resource profile, creating a balance between performance values and interpersonal values, teaching mindfulness and coping strategies for work-related stress (including social support), and practicing social communication skills at work to cope with conflict and role changes. By applying those strategies, we address social and interpersonal problems at work, such as mobbing, interpersonal conflicts, role transition, role confusion, burnout, boreout, job strain, low social support, and work–life imbalance (for more details, see Table 3). The intervention includes one weekly group session of 90 min for six to eighr participants over 8 weeks in addition to the TAU condition. Trained psychotherapists, certified in IPT treatment, conducted the group sessions.


Table 3 | Content of the sessions on workplace-related interpersonal psychotherapy.






TAU Condition

The participants randomized to the TAU condition received no further intervention during the study period and were encouraged to continue with attending appointments with their clinicians. In order to compensate for non-participation in the W-IPT condition, the patients in the TAU condition were offered to participate in the W-IPT program after their follow-up evaluation.



Statistical Analysis

Following Julious (52), a caseload of 12 individuals per group in pilot studies is reasonable to start with. A series of t-tests and Pearson's correlations was performed to compare socio-demographic, workplace-related, depression-related, and sleep complaints information between the two groups.

To assess changes over time and between and within the two groups, a series of ANOVAs for repeated measures was performed with the factors time (start, study end, and follow-up), group (intervention and TAU), and the time by group interaction and with symptoms of depression (experts' ratings and self-ratings), work-related information, and subjective sleep complaints as dependent variables. Due to the deviation of sphericity, the ANOVAs were performed using Greenhouse–Geisser corrected degrees of freedom, although the original degrees of freedom are reported with the relevant Greenhouse–Geisser epsilon value (ϵ). All computations were performed with the intention-to-treat analysis, with the last observation carried forward method. For ANOVAs, the effect sizes were reported as partial eta squared (ηp2), with 0.01 < ηp2 < 0.059 indicating small (S), 0.06 < ηp2 < 0.139 indicating medium (M), and ηp2 > 0.14 indicating large (L) effect sizes. In addition, we followed Becker (53) and reported effect sizes for t-tests within and between the groups for all time points. To classify the effect sizes, we followed Cohen (54): effect sizes can be evaluated as trivial (T; d = 0–0.19), small (S; d = 0.20–0.49), medium (M; d = 0.50–0.79), or large (L; d = 0.80 and greater). The level of significance was set at alpha p ≤.05. All statistical calculations were performed with SPSS® 25.0 (IBM Corporation, Armonk, NY, USA) for Windows®.




Results

All descriptive, inferential, and statistical indices are reported in Tables 4–6, and Figure 2. Table 4 shows the descriptive statistics, Table 5 shows the inference statistics, Table 6 shows the effect size comparisons, and Figure 2 shows the work ability index.


Table 4 | Descriptive overview of the descriptive statistics, separately for assessment time (start, study-end, and follow-up) and group (W-IPT vs. TAU condition).




Table 5 | Inferential statistics of depression, work, and sleep, with the factors Time (start, study-end & follow-up), Group (intervention vs. TAU), and the Time × Group interaction.




Table 6 | Effect sizes for mean comparisons form pre- to post-assessment within the groups (intervention group and TAU group).






Figure 2 | Work Ability Index (WAI).




Symptoms of Depression: Experts’ Ratings

Experts' rated symptoms of depression decreased over time (large effect size), but more so in the W-IPT group compared to the TAU condition (medium effect size). Experts' rated symptoms of depression was lower in the W-IPT group (medium effect size). Within the W-IPT group, the symptoms of depression decreased from baseline to the end of the study (large effect size) and from baseline to follow-up (large effect size); from the end of the study to follow-up, the symptoms of depression remained stably low (trivial effect size). Within the TAU group, the symptoms of depression decreased from baseline to the end of the study (small effect size) and from baseline to follow-up (small effect size); from the end of the study to follow-up, the symptoms of depression remained stably low (trivial effect size).



Symptoms of Depression: Self-Ratings

The self-rated symptoms of depression decreased in both groups over time (large effect size), but in the W-IPT group, the symptoms of depression decreased more compared to those of the TAU condition (small effect size). The self-rated symptoms of depression were lower in the W-IPT group (medium effect size). Within the W-IPT group, the symptoms of depression decreased from baseline to the end of the study (large effect size) and from baseline to follow-up (large effect size); from the end of the study to follow-up, the symptoms of depression remained stably low (trivial effect size). Within the TAU group, the symptoms of depression decreased slightly from baseline to the end of the study (small effect size) and from baseline to follow-up (medium effect size); from the end of the study to follow-up, the symptoms of depression remained stably high (trivial effect size).



Ability to Work: Self-Ratings

The self-rated ability to work increased in both groups over time (medium effect size), but in the W-IPT group, the participants reported a higher self-rated ability to work compared to the TAU condition (medium effect size). The self-rated ability to work was higher in the W-IPT group (large effect size). Within the W-IPT group, the self-rated ability to work increased from baseline to the end of the study (medium effect size) and from baseline to follow-up (medium effect size); from the end of the study to follow-up, the ability to work remained stably low (small effect size). Within the TAU group, the self-rated ability to work increased slightly from baseline to the end of the study (small effect size) and from baseline to follow-up (trivial effect size); from the end of the study to follow-up, the ability to work remained stably low (trivial effect size) (cf. Figure 2).



Return to Work: Self-Efficacy, Self-Ratings

The self-rated return to work increased in both groups over time (medium effect size), but in the W-IPT group, the self-rated return to work self-efficacy increased more compared to the TAU condition (medium effect size). The self-rated return to work was higher in the W-IPT group (medium effect size). Within the W-IPT group, the self-rated return to work increased from baseline to the end of the study (medium effect size) and from baseline to follow-up (medium effect size); from the end of the study to follow-up, return to work remained stably high (trivial effect size). Within the TAU group, the self-rated return to work increased slightly from baseline to the end of the study (small effect size) and from baseline to follow-up (trivial effect size); from the end of the study to follow-up, return to work remained stably low (trivial effect size).



Subjective Sleep Quality


Insomnia Severity Index: Self-Ratings

The self-rated sleep complaints decreased in both groups over time (large effect size), but more so in the W-IPT group compared to the TAU condition (medium effect size). The self-rated sleep complaints were lower in the W-IPT group (medium effect size). Within the W-IPT group, the self-rated sleep complaints decreased from baseline to the end of the study (large effect size) and from baseline to follow-up (large effect size); from the end of the study to follow-up, the self-rated sleep complaints remained stably low (trivial effect size). Within the TAU group, the self-rated sleep complaints decreased only slightly from baseline to the end of the study (small effect size) and from baseline to follow-up (small effect size); from the end of the study to follow-up, the self-rated sleep complaints remained stably high (trivial effect size)

To summarize, the symptoms of depression (experts' rating) decreased in both groups over time (large effect sizes), but in the W-IPT group, the symptoms of depression decreased more compared to those of the TAU group. The reduction at follow-up led the W-IPT group to an altered assessment of the severity of the depression diagnosis (from moderate to mild), whereas in the TAU condition the reduction did not lead to a change in the assessment. The symptoms of depression (self-rating) decreased in both groups over time (large effect sizes), but in the W-IPT, the symptoms of depression decreased more compared to those of the TAU group. The work ability index self-rated interpretation gained in both groups over time (medium effect size), but in the W-IPT, the work ability increased more compared to that of the TAU group. The self-efficacy for the return to work gained in both groups over time (medium effect size), but in the W-IPT, the self-efficacy increased more compared to that of the TAU group. The self-rated symptoms of subjective sleep complaints decreased in both groups over time (large effect size), but in the W-IPT group, the sleep complaints decreased more compared to those of the TAU.





Discussion

The key findings of the present study suggest that a specific work-related approach for depressed patients with work stress led to a greater decrease of clinician- and self-rated depressive symptoms compared to TAU. In addition, not only the subjective work ability was higher and the self-efficacy was more improved in the W-IPT group but also the quality of sleep was more increased compared to the TAU condition. Importantly, those effects remained stable over the follow-up time period. The particularly large effect in the W-IPT condition indicates that a job-related focus can help in the short and long terms.

The present study adds to the current literature in an important way because not only is the IPT beneficial for individuals with MDD (31, 55) but also it is especially based on psychosocial and workplace-related issues [see also Schramm and Berger (32)]. Our main study strength is the value of longitudinal research for extending knowledge about the relationship between W-IPT and MDD because of workplace-related stress.

The results are important for clinicians because the newest meta-analysis (8) showed that it is unclear whether the antidepressive treatment is more efficacious than the placebo treatment. There is an obvious necessity to use best evidence-based practices. The psychotherapeutic treatments are well evaluated, especially the cognitive–behavioral aspect, and IPT seems to be the preferred choice. The present study results are in line with the results shown before.

To summarize, all of our hypotheses plus the exploratory research question were fully confirmed. In this respect, comparing the effect of the intervention with those of the previous studies (see “Introduction”), again we hold that the present finding is clinically relevant. Thus, the present finding is in accord with previous results (33–35). We believe that the beneficial influence of W-IPT cannot be explained merely as an effect of time as they outperformed the outcome of the TAU condition.

In terms of comparing the long-term effect sizes of the present study with those of the previous studies, the present finding is in accord with previous results (37, 38).

We expected the work ability in the intervention group to be higher than in the TAU group. Surprisingly, the work ability in the W-IPT condition grew further even after the end of the study and over the follow-up time from originally poor to medium at the end of the intervention and almost good at follow-up, while the TAU condition showed a stable trend of poor work ability.

Despite the intriguing findings, several limitations warrant against overgeneralization of the present results. First, the sample size was small, although we basically relied on effect size calculations which, unlike p-values, do not vary with sample size, but since this was a pilot study, the small numbers can be explained. Further, there are increasing concerns about the importance and ‘significance' of p-values (56). Second, the sample with a broad age range can be seen not only as a possible limitation but also as a strong point. After all, there was a positive influence despite the heterogeneity of the sample.

Further studies might differentiate between specific groups (f.i., gender, age, or comorbidities). Another limitation is the relative short follow-up period of 3 months. A longer follow-up could be helpful, especially in practical uses (employee training). Booster sessions could be provided to ensure sustainable effects. In addition, our study compared the possible effect of a new group program with a TAU condition. We cannot definitively say whether or not it is superior to other evidence-supported psychological treatments such as cognitive behavioral therapy. Furthermore, the inclusion and exclusion criteria were chosen to identify a particular kind of sample. However, comorbidities such as substance use or personality disorders are common in depressive disorders. Lastly, it is possible that further latent but unassessed variables (family members, sleep–quality interaction, and increase in social support) might have biased the results shown (in any given direction possible).



Conclusions

An 8-week group intervention with W-IPT had improved symptoms of depression, ability to work, self-efficacy regarding return to work, and sleep complaints more than the TAU condition.

We believe that the present results might be of broader interest: First, in terms of the costs for the companies (hiring new employee and absent or less productive employees) and for the employees (health and changing the job). Specifically, costs in employees being less productive or absent will result in several high costs per employee (26, 27, 30, 57). Second, the public health cost should also be mentioned here although we did not calculate the costs. Third, it follows that the benefit of an early investment in individual health should be the main interest of all three partners.

A short efficient treatment in groups seems to be easy to implement and economical. It could be a fixed part of a regular occupational health management (58, 59). The possible uses are (1) companies interested in having a modern occupational health management and (2) individuals experiencing stress and problems at the workplace for secondary or tertiary prevention.
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Background: Depressive disorders are among the leading causes of sick leave and long-term work incapacity in most modern countries. Work related stress is described by patients as the most common context of depression. It is vital to know what types of treatments are effective in improving work related problems and occupational health. However, there is only limited evidence on work-focused interventions.

Methods: The aim of our study was to evaluate the feasibility and generate first data on the effectiveness of Interpersonal Psychotherapy (IPT) adapted as a group program to focus on the work context (W-IPT). In total, 28 outpatients (22 women; M = 49.8 years old) with Major Depressive Disorder related to work stress were randomized to 8 weekly group sessions of W-IPT or to treatment as usual (TAU; guideline oriented treatment). Primary endpoint was the Hamilton Rating Scale for Depression (HRSD-24) score. Key secondary endpoints were, among others, Beck Depression Inventory (BDI-II), Work Ability Index (WAI), Return to Work Attitude (RTW-SE), and the Effort-Reward-Imbalance (ERI). In addition, we evaluated the participants' overall satisfaction with the W-IPT program by two items. A follow-up assessment was conducted 3 months after end of acute treatment.

Results: W-IPT was significantly more effective than TAU in reducing clinician-assessed depressive symptoms at follow-up (HRSD-24 W-IPT/TAU: M = 6.6/12.0, SE: 1.46/2.17, t(df = 1) = −2.24, p = 0.035, d = 0.79) and self-assessed depression (BDI-II W-IPT/TAU post-treatment: M = 8.8/18.8, SE: 1.69/2.70, t(df = 1) = −3.82, p = 0.001, d = 1.28; follow-up: M = 8.8/16.1, SE: 1.62/2.26, t(df = 1) = −2.62, p = 0.015, d = 0.99). Furthermore, W-IPT was superior in improving work-ability (WAI), return-to-work attitude (RTW-SE), and the effort-reward-ratio (ERI). No dropouts were observed in both groups. The vast majority (89 percent) of participants in the W-IPT condition were “very satisfied” with the program, although wishing for a greater number of sessions (75 percent).

Conclusions: A work-focused IPT program for the treatment of depression associated to work stress was feasible and highly acceptable. W-IPT turned out to be more effective than standard treatment in reducing depression and work-related problems. However, further evidence in a multicenter trial extending this pilot study is necessary.

Keywords: interpersonal psychotherapy, work, stress, depression, work intervention, randomized controlled trial


INTRODUCTION

Unipolar depression is highly prevalent at the workplace with every 10th female and every 20th male worker meeting criteria for major depressive disorder (1–3). Among the U.S. workforce, the prevalence of major depressive disorder has been estimated at 7.6% (4). Depressive disorders have a large impact on social and occupational functioning (5) and on the ability to work, represented in days of sick leave and long-term work incapacity. Administrative data from national health statistics documented a threefold increase (208%) in days of sick leave due to mental disorders, particularly depression, between 1997 and 2018 (6). Work related stress has been described as the most common cause of a depression by patients (7, 8). Job strain, low job control, low social support, high psychological demands, effort–reward imbalance, and high job insecurity were confirmed as predictors for common mental disorder, particularly depression (9–14).

Specific treatment of employees suffering from depression has received increasing attention in recent years. In a Cochrane review (15), 23 studies with depressed patients were found examining work-directed and non-work-directed clinical interventions that included sickness absence as an outcome. Non-work-directed, non-specific clinical interventions included antidepressant medication, psychological clinical interventions (cognitive behavioral therapy), usual primary or occupational care, combination of psychological and pharmacological intervention, strengths exercise, and relaxation. Only four work-directed psychological interventions (three cognitive behavioral therapies/CBT with a focus on work, one special care program) added to a non-specific clinical intervention were identified, showing moderate evidence in reducing sickness absence compared to a clinical intervention alone. In contrary, enhancing primary care with a quality improvement program or with physical exercise did not have a considerable effect on work outcomes. The same applied for comparing one antidepressant medication to another. In addition, a systematic meta-review (16) examining the effectiveness of workplace mental health interventions revealed good effects for interventions with a specific focus on work for depression and/or anxiety, such as CBT-based and problem-focused return-to-work programs. Those approaches had a strong evidence base for improving symptomology and a moderate evidence base for improving occupational outcomes. A recent systematic review analyzed the effects of universal and targeted workplace interventions. While targeted interventions are specifically aimed at employees with acute depressive symptoms, universal interventions include employees broadly at all mental health stages and therefore carry out preventive as well as curative effects in a more heterogeneous group. CBT was the most frequently used method, while approaches combining different therapeutic interventions showed the most promising results in reducing depressive symptoms (17). Most treatments were delivered in group format and resulted in lower attrition rates compared with other delivery formats. A group vs. an individual treatment format may increase the subjective experience of finding support from other group members and sharing the similar problematic work-related patterns such as perfectionism and the lack of being able to set limits. The results must be considered with caution, however, since synthesizing data always requires the reduction of information in order to create clear-cut conclusions. Therefore, data is pooled by commonalities potentially omiting distinct features. Nigatu et al. (18) analyzed interventions focusing on enhancing return to work (RTW) in individuals with a common mental illness. The authors concluded that those programs did not lead to improved RTW rates over control conditions, but reduced the number of sick-leave days.

Overall, these findings demonstrate that there are empirically supported workplace directed interventions which facilitate the recovery of employees diagnosed with depression and produced modest effects on occupational outcomes. However, the small number of controlled studies on the effects of psychotherapy on work-related outcomes in MDD to date makes it difficult to draw final conclusions.

The authors of the Cochrane review (15) assert that there is an urgent need to evaluate work-focused treatments by adapting existing psychotherapeutic interventions to focus on the work context and to include work-related outcomes. The Interpersonal Psychotherapy (IPT) is an evidence based first-line treatment for depression (19) recommended in national and international guidelines such as National Institute of Clinical Excellence, the American Psychiatric Association, and the World Health Organization [for summary see (20)]. The effectiveness of IPT in improving depression has been widely demonstrated in numerous controlled trials (21). As IPT directly relates to psychosocial problems associated with the depressive episode, it seems to be an appropriate fit for the treatment of work problems by focusing on work as a social role. Besides the four standard foci of IPT (interpersonal disputes, role transitions, grief, and social deficits), work stress as a fifth focus has been established over the past years (22).

The aim of the present pilot study was to evaluate the effectiveness of IPT tailored specifically to focus on the work context (W-IPT) by additional integrated modules addressing work problems and work stress. Our primary hypothesis was that W-IPT is more effective in reducing depressive symptoms compared to TAU after termination of the 8-weeks program.



MATERIALS AND METHODS


Trial Design

We conducted a monocentric, randomized controlled trial comparing W-IPT vs. TAU in a group format in outpatients with major depression related to work stress between March 2017 and February 2018. The Research Ethics Board of the University of Freiburg approved the trial. In accordance with the Declaration of Helsinki, participants were informed in detail about the purpose and design of the trial, and provided written consent prior to randomization. This trial was registered in advance with the German Clinical Trials Register (registry number: DRKS00011669).



Participants and Procedure

In total, 28 patients from the area of Freiburg, Germany were randomized to W-IPT or TAU. Randomization was conducted according to a central computerized randomization schedule (randomizer.at from Medical University Graz, Austria) stratified with the factor medication intake yes/no and a 1:1 treatment allocation ratio. The randomization method was permuted blocks with a block size of two. Eligible patients had a primary diagnosis of major depression (single-episode or recurrent) according to the Structured Clinical Interview for DSM-IV [SCID-I, (23)], and a score of ≥ 20 on the 24-item version of the Hamilton Rating Scale for Depression [HRSD-24, (24)]. Due to recruitment limitations, we allowed to include two patients with a score below 20 on the HRSD-24. The assessments (HRSD-24 and SCID-I) were done by trained clinical psychologists who were blind to the randomization. Eligible patients also fulfilled the criteria for at least one of the following work-related problems: bullying/mobbing, interpersonal conflicts, role transition, role confusion, burnout, boreout, job strain, effort-reward-imbalance, job demand-control imbalance, low decision latitude, high psychological demands, work-life-imbalance, low social support, high job insecurity. All patients were in ongoing medical/psychiatric care, and if pharmacotherapy (antidepressants, no regular use of benzodiazepines) was involved it had to be stable for at least 4 weeks before randomization. Patients were 18–65 years old and fluent in German language. We excluded participants with acute risk of suicide; history of psychotic symptoms, bipolar disorder, or organic brain disorders; a primary diagnosis of another axis I disorder; concurrent diagnosis of substance dependency; antisocial, schizotypal, or borderline personality disorder [SCID-II, (25)]. Figure 1 displays the patient flow.


[image: Figure 1]
FIGURE 1. CONSORT flowchart. W-IPT, work-related interpersonal therapy; TAU, treatment-as-usual.


The W-IPT condition followed a guideline (unpublished manuscript). W-IPT focuses on the work context by adding specific elements to the regular IPT strategies, i.e., identifying work-related stress factors using an individual stress- and resource profile; psychoeducation on the association of work stress and depression; creating a balance between performance values and interpersonal values; teaching mindfulness and other coping strategies for work-related stress (including social support); practicing communication skills at work to cope with interpersonal conflicts and difficult role transitions, return-to-work plans, and organization involvement. By applying those strategies, social and interpersonal problems at work contributing to depression are addressed. The intervention includes 1 weekly group session of 90 min for 6–8 outpatients over 8 weeks in addition to TAU. Before the start of the group, one preliminary session was conducted in which the interpersonal inventory and a treatment contract including individual goals were performed. In addition, the patients and therapist decided if it was indicated to involve the employer and/or a social worker. The group sessions were conducted by two out of three professionally trained psychotherapists, certified in IPT treatment.

Patients randomized to TAU were encouraged to continue with guideline oriented treatment (including psychotherapy and/or pharmacotherapy) by a primary care physician, psychiatrist, or licensed psychotherapist during the study period. In order to compensate for non-participation in the W-IPT condition, patients in the TAU condition were offered to participate in the W-IPT program after their follow-up evaluation.



Assessment

All measures were administered at pre-treatment (baseline), posttreatment (8 weeks after baseline), and at follow-up (3 months after posttreatment). Defined pre-specified primary outcome measure was the change in the clinician-rated HRSD-24 (24) from baseline to posttreatment. The HRSD is a clinician-administered clinical interview for the assessment of the severity of depressive symptoms. Scores range from 0 to 54, with higher scores reflecting more depressive symptoms. A score of <9 is qualified as “normal,” 9–16 as “mild,” 17–24 as “moderate,” and a score > 25 as “severe.” Detailed information on psychometric properties of the HRSD-24 can be found elsewhere (26). Secondary outcome measures were remission, defined as HRSD-24 score of ≤ 8, and response rate, defined as the reduction in the HRSD-24 score by at least 50% from baseline; and the self-rated Beck Depression Inventory-II [BDI-II, (27)] to assess depressive symptoms from patient's perspective. The test quality criteria, such as internal consistency, validity, and test-retest reliability, are most satisfactory in both clinical and non-clinical subjects [Cronbach's alpha = 0.89, (28)]. For work-related measures, we used the Work Ability Index [WAI, (29)], a self-evaluation of the subject's estimated capacities and resources at work. Work ability is considered impaired when the WAI score was low (7–27 points) or moderate (28–36 points), and as adequate when the score was good (37–43 points) or excellent (44–49 points). In addition, we used the long version of the Effort-Reward Imbalance (ERI) at work (30). The ERI effort scale consists of three items that refer to demanding aspects at work. The reward scale consists of seven items with an underlying three-factorial structure referring to financial, esteem-related and security-/career-related rewards. Published data document satisfactory internal consistency in terms of Cronbach's α (usually α > 0.70) of the three scales of effort, reward and over-commitment, and a satisfactory test-retest-reliability (31). The return-to-work self-efficacy scale [RTW-SE, (32)] was applied to assess the subject's belief in the own ability to meet the demands at work. The RTW-SE contains 11 questions on self-efficacy in managing work demands. To evaluate the patient's satisfaction with the W-IPT program, we used 2 self-designed items addressing the overall satisfaction with the content (5-point-scale ranging from 1 = very dissatisfied to 5 = very satisfied) and with the duration of the program (rather too short; suitable; rather too long).



Sample Size

To obtain estimates for the treatment effect and its variance, the primary outcome clinician-rated HRSD-24 posttreatment was assessed in 24 patients. Julious (33) found that a sample size of 12 per group in pilot studies seems reasonable for generation of pilot data. To account for potential dropouts, 28 patients were assessed for eligibility.



Statistical Methods

The primary efficacy analysis was performed according to the intention-to-treat (ITT) principle and therefore was based on the full analysis set (FAS). The FAS included all randomized patients, and patients were analyzed as belonging to their randomized arm regardless of protocol deviations. Patients for which the therapy was not started were excluded. The primary endpoint (change in HRSD-24 score from baseline to 8 weeks of treatment) was analyzed using linear regression with treatment group as factor and baseline HRSD-24 score as covariate. A conservative estimate of the effect size anticipated for the subsequent confirmative trial was derived from these analyses by a combination of clinical and statistical judgement. We analyzed secondary endpoints descriptively in a similar fashion as the primary outcome, using regression models as appropriate for the respective type of data. Treatment effects were calculated with two-sided 95% confidence intervals. No interim analyses of the efficacy endpoint were performed.




RESULTS

Table 1 presents sample and clinical characteristics of the total study sample (N = 28; 79 percent women; average age: 49.8 years). The majority of subjects were women which reflects the distribution of unipolar depression among the genders (2). In both groups, 50 percent were on sick leave at baseline measure. 57.1 percent in the TAU, and 78.6 percent in the W-IPT condition received ongoing psychopharmacological treatment.


Table 1. Sample and clinical characteristics at baseline.
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Primary Outcome

Figure 2 shows that there was no significant difference between W-IPT and TAU in reducing clinician-assessed depressive symptoms at post-treatment (p = 0.89). However, W-IPT was more effective in improving depressive symptoms than TAU at the follow-up 3 months after the end of the intervention (HRSD-24 W-IPT/TAU: M = 6.6/12.0, SE = 1.46/2.17, t(df = 1) = −2.24, p = 0.035). Cohen‘s d = 0.79 at follow-up; remission rate 66.7 vs. 35.7%; p = 0.24 (Table 2).


[image: Figure 2]
FIGURE 2. HRSD-24 scores of W-IPT and TAU at screening, baseline, post and follow-up (N = 24). *means significant, p < 0.05.



Table 2. Response- and Remission rates of W-IPT and TAU.
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Secondary Outcomes

Figure 3 illustrates the differences of self-rated depression rates between W-IPT and TAU. Group differences were found at posttreatment and follow-up (BDI-II W-IPT/TAU posttreatment: M = 8.83/18.83, SE = 1.69/2.70, t(df = 1) = −3.82, p = 0.001; BDI-II follow-up: M = 8.83/16.07, SE = 1.62/2.26, t(df = 1) = −2.62, p = 0.015).


[image: Figure 3]
FIGURE 3. BDI-II scores of W-IPT and TAU at baseline, post and follow-up (N = 24). *means significant, p < 0.05. **means highly significant, p < 0.001.


Figure 4 shows the WAI mean scores of W-ITP and TAU at baseline, post, and follow-up (range: 7–49). Group differences were found at posttreatment and follow-up (W-IPT/TAU post-treatment: M = 29.5/22.0, SE = 1.11/1.97, t(df = 1) = 3.41, p = 0.002; follow-up: M = 27.5/23.3, SE = 1.00/1.86, t(df = 1) = 2.32, p = 0.029).


[image: Figure 4]
FIGURE 4. Total WAI mean scores of W-IPT and TAU at baseline, post and follow-up (range: 7–49). *means significant, p < 0.05. **means highly significant, p < 0.001.


Figure 5 shows the RTW-SE mean scores of W-ITP and TAU at baseline, post, and follow-up suggesting significant group differences at posttreatment and follow-up (RTW W-IPT/TAU post-treatment: M = 0.3/1.4, SE = 0.32/0.15, t(df = 1) = −3.20, p = 0.002; RTW follow-up: M = 0.3/1.2, SE = 0.36/0.33, t(df = 1) = −1.87, p = 0.038).


[image: Figure 5]
FIGURE 5. RTW-SE mean scores of W-IPT and TAU at baseline, post and follow-up. *means significant, p < 0.05.


In Table 3, the effort-reward-imbalance (ERI) subscale scores and the effort-reward-ratio (ERR) are demonstrated for baseline, posttreatment and follow-up. Group differences were identified for reward scores at follow-up, and the effort-reward-ratio differed between groups significantly at post-treatment (ERR W-IPT/TAU: M = 1.1/1.7, SE = 0.79/1.87, t(df = 1) = −3.13, p = 0.007).


Table 3. Effort-reward-imbalance (ERI) of W-IPT and TAU at baseline, post-treatment, and follow-up.
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Participant's Program Evaluation

The vast majority (89 percent) of participants in the W-IPT condition (N = 12) were “very satisfied” with the program, although wishing for a greater number of sessions (“rather too short”; 75 percent).




DISCUSSION

The aim of the present study was to evaluate the feasibility and generate first data on the effectiveness of W-IPT compared to TAU for major depression related to work stress. A work directed interpersonal group intervention (W-IPT) was more effective than standard treatment (TAU) in reducing clinician rated as well as self-assessed depression 3 months after the intervention, as well as in improving self-assessed depression at the end of the intervention. In the primary outcome measure, the HRSD-24, we detected a between-group standardized effect size of d = 0.79 3 months after treatment. We consider this effect large and clinically meaningful. High response and remission rates were identified for the intervention group with 75 and 66.7%, respectively (vs. 50 and 35.7% in the TAU group) at the naturalistic 3-months follow up. However, those differences did not reach significance, most probably due to the small sample size of this pilot study.

The decrease of depressive symptoms with W-IPT is in line with randomized controlled trials that investigated CBT workplace interventions (16, 17, 34). Compared to a work-related CBT approach (34) including 24 weekly individual sessions which reached an effect size of d = 1.63 (pre- to posttreatment), W-IPT showed an effect size of d = 0.92 after only 8 weekly group sessions, and d = 2.14 at the 3-months follow-up, respectively. In the systematic review of Yunus and others (17), all effect sizes of the 14 targeted interventions at the workplace (mostly CBT or stress management programs) were below the ES reached with the W-IPT program (d = 0.79 at 3 months‘ follow-up).

Considering work-related outcomes, W-IPT was superior to TAU in increasing the work ability from a critically poor to a moderate, yet still impaired functioning. The W-IPT group intervention was also superior over TAU in reducing work stress by improving the effort-reward-ratio. Furthermore, the return-to-work attitude was more optimistic in terms of increased self-efficacy-thinking about work in the W-IPT group than in the TAU condition. At present, there is limited evidence of other types of tertiary psychological interventions in depressed patients which evaluated work related outcomes other than RTW rates and sickness absence. One study (35) found that work ability was significantly improved according to WAI (15%) during a 3 years follow-up period after different types of psychodynamic or solution-focused therapy. In our sample, WAI scores of the W-IPT group improved by 20 percent (post-measure) and 17 percent (follow-up).

Another main goal of this pilot study was to determine the feasibility and acceptance of the program by the participants. We observed no dropouts in both groups suggesting a high compliance with the intervention among the patients. In addition, the satisfaction with the group intervention appeared to be very positive. The vast majority of participants in the intervention group (89 percent) were “very satisfied” with the intervention program, although wishing a longer duration of the program (75 percent).

There are several limitations of the present study. First, besides the small pilot sample, patients were heterogenous in their work status. Half of them were on sick leave at the beginning of the study whereas the other half continued working, limiting the generalization of the results. Second, depending on the length of sickness absence, not all applied strategies were a good fit for those patients such as a detailed stepwise plan for RTW for patients who continued working. Third, some of the work related measurements were not applicable for those patients on long-term sick leave. Fourth, we did not systematically assess sickness absence throughout the study. All work outcomes were assessed only through self-report. Fifth, we did not evaluate the medication status throughout the study. Multiple analyses have been performed in this trial. As the primary aim of the study was the assessment of the feasibility of the treatment and to generate pilot data for a confirmatory trial, all results have to be interpreted descriptively and with care. Due to the nature of the data, there was no adjustment for multiple testing. Furthermore, reference is made to the gender and age stratification within each group, but data is not compared along these lines and the small sample number would not allow this. In a future randomized, controlled multicenter trial, the current time of sickness absence will be limited to a maximum of 4 weeks. In addition, we will assess the total time of sickness absence as well as the medication status throughout the study.

To our knowledge, this is the first study comparing a work-related IPT approach with a standard treatment including work related outcomes. The findings provide support for using usual IPT strategies combined with mindfulness techniques focused on the work context. The W-IPT program for the treatment of depression associated to work stress was feasible and highly acceptable. W-IPT turned out to be more effective than treatment-as-usual in reducing depression and work-related problems and the results remained stable over the next 3 months. However, further evidence in a multicenter trial extending this pilot study is necessary.
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Background: The working conditions at universities and hospitals are reported to be stressful. Several national and international studies have investigated occupational stress in hospitals. However, scientific studies at colleges and universities addressing psycho-social stress factors and their potential consequences are scarce. In this context, the consequences and correlations of the factor of work–family conflict, in particular, are currently uninvestigated. The aim of our study was to assess data on psychosocial stress in the context of the compatibility of work and family.

Methods: Data were gathered through a cross-sectional-study, N = 844 (55% female, 41% male), on university staff (42.3% scientists, 14.3% physicians, 19.4% employees in administration, and 19.3% employees in service). Participants filled out questionnaires to provide their personal data and details of their work and private life conditions. For this purpose, we used the Work–Family and Family–Work Conflict Scales, Effort-Reward Inventory and Overcommitment Scale (ERI, OC), Patient Health Questionnaire (PHQ-4), short-form Maslach Burnout Inventory (MBI), and questions on their subjective health. Statistical analyses were performed using SPSS 22.

Results: We found high levels of stress parameters in the total sample: extra work (83%), fixed-term work contracts (53%), overcommitment (OC, 26%), Effort-Reward Imbalance (18%, ERI Ratio > cut-off 0.715), work–family conflict (WFC, 35%), and family–work conflict (FWC, 39%). As hypothesized, we found significant correlations of both WFC and FWC with psychosocial work strain (ERI Ratio) as well as overcommitment (OC). Mental and somatic health parameters also had a significant positive correlation with WFC and FWC. Using a regression analysis (N = 844), we identified WFC as a predictor of burnout, while emotional exhaustion, extra work, and overcommitment could be identified as predictors of WFC and FWC.

Discussion: The results of our study point toward deficits in the compatibility of work life and private life in the work fields of science, colleges, and universities. Furthermore, we found indicators that work–family conflicts (interrole conflicts) have an impact on mental and somatic health. These work–family conflicts should be targets for preventions and interventions with the aim of improving the work-life balance and mental and somatic wellbeing of employees.

Keywords: work–family conflict, working conditions, occupational stress, effort–reward imbalance, mental health, university staff


INTRODUCTION

In our globalized and increasingly digitalized occupational environment, employees are exposed to more and more arduous occupational conditions and occupational stress. This has an impact on their health and well-being (1). Particularly affected are colleges, universities, and university hospitals, since they are confronted with a global competitive environment shaped by the pressure of competition for research funds, personal resources, and students. Combined, this leads to high demands regarding flexibility, mobility, and spatiotemporal adaptability (2). Furthermore, the increasing number of students, which is not accompanied by an adequate increase in teaching professionals (3), educational reforms, harsher competitive conditions, and economization pose new framework requirements in academia (4). In recent years, these structural changes have led to exponential work intensification and occupational stress for university employees (5, 6). For German scientific researchers, the working conditions can be considered precarious. In 2015, nine out of ten university employees were employed with fixed-term contracts, according to a newspaper report (7). Scientific associates are highly qualified and motivated but underpaid, with a considerable amount of unpaid overtime, non-transparent as well as uncertain career perspectives, all in combination with a very high variety of tasks and occupational stress (8, 9). Yet another affected occupational area is university medicine with its associated university hospitals. Multiple studies describe the working conditions in hospitals as arduous and wearisome, demonstrate the link to health impairments, and indicate the working conditions as a central factor determining work performance (10, 11). The weekly hours of work, complemented by shift work, stand-by duty, special services, and time pressure, are considered to be the main stress factors (12, 13). Furthermore, the mental workload in the occupational area of university medicine is extremely high, and the already stressful working conditions are aggravated by aspects such as multi-tasking, high informational complexity, and constant deadline constraints, as well as the pressure of gaining qualifications and a limited scope of action (14).

For a long time, psychiatric disorders have shown the greatest increase in the causation of temporal and long-term absence from work (15). According to a study of the Techniker health insurance fund (1), “work” turns out to be the number one stress factor in Germany and is consequently associated with various consequences of strain, for the individual as well as for the economy. For that matter, subjectively experienced stress, particularly psychosocial occupational stress, poses a high-risk factor for mental and physical health. Mentioned in this regard are an increased susceptibility to infections, cardiovascular diseases, diseases of the musculoskeletal system, depression, anxiety disorders, burnout, and a subjectively experienced poor state of health (1, 16). Related studies indicate differences between the various occupational groups. For instance, national, and international studies have shown that deficient or impairing conditions and psychosocial strain, particularly in the context of medical work, share joint responsibility for mental and physical health discomfort (11, 17). The demands on medical practitioners are explicitly displayed in higher numbers of anxiety and depressive symptoms (18). Dech (5) refers to the high mental workload, which can be particularly acute for scientists, leading to adverse psychological health effects. In this context, he describes multi-tasking, high informational complexity, and constant deadline constraints as well as pressure to gain qualifications as the causes for multiple-stress syndromes, reactions to excessive demands, burnout, and substance abuse.

Different models and instruments exist for assessing psychosocial occupational stress with regard to the impact of its stress-related consequences. For our study, the perspective is to integrate this psychosocial occupational stress into a model of increased risk for physical, mental, and health disorders, which is best covered by the framework of the professional gratification crisis by Johannes Siegrist. His model assesses the experience and perceptions of employees with regard to their effort and the adjunctive reward with the ERI (Effort-Reward Imbalance) questionnaire, and the tendency to overcommit with the Overcommitment questionnaire (19). The ERI ratio is deemed to be an independent predictor for the increased emergence of disorders, for example psychological disorders such as depression, substance abuse, coronary diseases, psychosomatic disorders, and burnout (19–22). Siegrist and Siegrist (19) found that high values for the ERI ratio were especially prevalent in personal, non-productive industries, for example, medical staff. They also discovered that men are more frequently affected than women.

The compatibility of family and work is a challenge that concerns occupational groups. A work–family, or interrole, conflict is defined as an impairment of the different roles (occupational and family-related) in the exertion of their duties (23). The effect can be bidirectional; depending on the direction of the conflict, it is considered a “work-(to)-family conflict” when the occupation impairs the familial or private life, and, vice versa, a “family-(to)-work conflict” when the private life influences the occupation (24, 25). Various studies have furnished evidence for the fact that occupational stress has higher implications on the family than contrariwise (26). Occupational groups with a high load of labor time, irregular working hours, and unstable working conditions, especially, suffer from this work–family conflict. Physicians and the scientific staff of universities and university hospitals fall into this type of occupational group (9, 11, 27). Studies in varied occupational areas mention primarily high occupational stress, long working hours, excessive overtime, low temporal flexibility, deficient social support and recognition as reasons for the difficulties with balancing work and family life (28, 29). Correlations between an interrole or work–family conflict and mental and physical health have been demonstrated by various studies (30, 31). In 1990, Firth-Cozens (32) reported a significant correlation between a sensed conflict and the presence of depression, which is relevant to the compatibility of occupation and family.

Previous studies on the topic of occupational stress and health stem mainly from the economic and health sectors, rarely from institutions such as universities and colleges. Notably, a comparison between the individual occupational areas at universities is missing. Furthermore, to date, research on occupational stress has neglected the influence of the factor compatibility of occupation and family on the individual occupational stress and health of the employee (26).

The work–family or interrole conflict is considered a predictor of health determinants, according to literature/previous research. The same can also be assumed the other way around. Based on this background, we have deliberately chosen an exploratory approach to investigate the influence of stress and health factors on interrole conflict.

The aim of this study was to assess data on the work–family or interrole conflict in the context of psychosocial occupational stress and health in a university context and to illustrate their indications of interdependencies.



METHODS

The presented results are part of an online survey, which was approved by the ethics committee of Ulm University, application number 246/11, on the 14th of November 2011. Participation was voluntary, and all participants signed an informed consent form. For the quantitative data acquisition, participants filled out demographic questionnaires and replied to individual questions regarding their work situation, such as their contract of employment, overtime, and related occupational stress, etc.

To gather information on the interrole or work–family conflict, meaning the impact that work has on family life and vice versa, we used the Work–Family and Family–Work Conflict Scales (WFC, FWC) (24). The questionnaire has two subscales consisting of five items each. The first one investigates the conflicts that work life may impose on families (WFC), and the second subscale measures the inverse effect (FWC). For example, an item of the WFC scale is: “The requirements at work collide with my private and familial life,” and an item of the FWC scale is: “The requirements on the part of my family collide with my professional tasks.” Items were scored on a five-point Likert scale ranging from 1 = “no, not at all” to 5 = “yes, exactly. The higher the added scores, the higher the conflict potential. Cronbach's Alpha is 0.88 for the WFC scale and 0.86 for the FWC scale (24).

The Effort-Reward Imbalance Questionnaire (ERI) (33) was deployed to capture the psychosocial workload. The instrument indicates possible imbalances between effort and reward in occupations. For this purpose, six questions coded on a five-point Likert scale, concerning the stressful aspects and 11 items concerning the rewarding aspects of work were assessed. The resulting ERI ratio indicates the proportions of effort and reward. The higher the effort–reward quotient, the higher the disproportion between effort and reward. Lehr and colleagues (34) classify an effort–reward imbalance as ERI ratios equal to or higher than 0.715.

The overcommitment scale (OC) (33) measures excessive performance motivation and tendency to overcommit by means of six items on a four-point Likert scale.

To assess health-related parameters, first, the subjectively experienced physical fitness was determined by means of one question (six-point Likert scale, 1 = very good to 6 = deficient) (35). The Patient Health Questionnaire (PHQ-4) is a short questionnaire with a four-point Likert scale that addresses symptoms of depression and/or anxiety by means of two items each (36).

Burn-out syndrome describes a state of exhaustion that is accompanied by emotional exhaustion (EE), reduced feelings of personal accomplishment (PA), and depersonalization (cynicism) (DP) (37). One of the internationally most elaborated instruments for measuring this is the Maslach Burnout Inventory (MBI) (38). The authorized German translation of the MBI by Büssing and Perrar was shortened by Prof. Dr. Jürgen Glaser (University of Innsbruck) (Glaser, manuscript in preparation). This short version assesses only two factors of the MBI: emotional exhaustion (EE) and depersonalization (cynicism) (DP) with three questions each, coded on a six-point Likert scale.

The statistical analysis of the data generated with the online survey tool EVASYS was carried out with the statistical program SPSS 22. Comparisons between subgroups, for example, males versus females, were analyzed using Chi-Square tests. Further, we conducted correlation analyses to calculate the interdependencies between the different instruments: Pearson's method for nominally and ordinally scaled items, and Spearman's method for interval-scaled items. To determine the linear correlations, we conducted multiple regression analyses using stepwise regression analysis (39).

The study as a whole had a theoretical or literature-guided basis. Due to a lack of longitudinal data, the regression analyses were conducted with an exploratory approach. The factors used were chosen on the basis of pre-calculated significant correlations.

These baseline calculations have already been used in the context of a habilitation thesis.



RESULTS


Demographics

The total sample of N = 844 university employees consisted of 55.5% (N = 468) women and 40.9% (N = 345) men; 3.7% (N = 31) did not specify a gender. Split into occupational groups, 42.3% (N = 357) were scientific researchers, 14.3% (N = 121) physicians, 19.4% (N = 164) administrative employees, and 19.3% (N = 162) employees of various services, such as of technical, functional, or central services and/or laboratory technicians, janitors, etc. The age distribution of the total sample had its focal point in the age group between 30 and 40 years old. As the highest educational attainment, 79.4% (N = 670) of the total sample stated to have a high school degree, and 73.1% (N = 617) had a university degree. In terms of family demographics, 76.1% (N = 642) were in a partnership, and 49.9% (N = 421) had children (Table 1).


Table 1. Sociodemographic data.
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For administrative reasons, the data for the staff working in the medical department had to be collected separately. Thus, there were two response rates: the occupational group of research scientists, administrative employees, and employees of various services (33.6%; N = 537), and employees of the medical department (22%; N = 307).



Working Conditions

Out of the 844 participants interviewed, 68% (N = 574) declared that they worked full-time, and more than half of the sample (N = 449; 52.9%) had fixed-term contracts. Overtime accounted for 83.3% (N = 698) of the respondents, and 19.7% (N = 166) of the sample were “always and frequently” stressed (Table 2).


Table 2. Overtime and stress due to overtime.
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Work–Family Conflict

The impact of the professional work on the familial life and the impact of the familial life on the professional work was assessed with the Work–Family Conflict Scale and the Family–Work Conflict Scale (24). The means of the WFC scale (M = 14.34; N = 813; SD = 5.81) and of the FWC-scale (M = 10.08; N = 800; SD = 4.40) were only slightly (ns) below the standard values as defined by Netemeyer and colleagues (WFC Scale: 16.69; FWC Scale: 10.68). These standard values can be used as cut-off values, and more than one third (35.3%) of the respondents (N = 813) scored higher than the cut-off for WFC and close to 40% (N = 800) scored higher than the cut-off for the FWC, indicating a work–family or, respectively, an interrole conflict. In both categories, men suffered more often (but not significantly) from this conflict than women.



Psychosocial Occupational Stress and Tendency to Overcommit

The psychosocial occupational stress was assessed with the model and measuring instrument Effort-Reward Imbalance (ERI) developed by Siegrist. With a mean of M = 10.32 (N = 799; SD = 3.32), the effort value of the sample was still lower (n.s.) than the mean of the norm sample (M = 11.57). However, the average reward value (M = 37.04; N = 668; SD = 6.45) was also lower (p = 0.000) than the norm sample (M = 46.71). Thus, the ERI ratio, as a value for the proportion between work effort and work-related reward, was used as an index for the psychosocial occupational stress. Here, high effort and little reward go along with a high ratio. A value higher than the cut-off value of 0.715 (34) is considered as posing a risk to health.

On average, the total sample did not reach this cut-off (M = 0.56; N = 649; SD = 33), but almost a fifth of the sample (17.1% of N = 649) scored higher than the cut-off, with considerably more men (18.7%, total N = 268) than women (15.7%, total N = 356) suffering from this imbalance. For this part of the sample, an imbalance between effort and reward was apparent, meaning that the affected employees subjectively perceived a higher effort in relation to a smaller reward. According to the Effort-Reward Imbalance Model, this imbalance may lead to stress responses and eventually to health impairments.

The Overcommitment Scale measures the individual tendency to overcommit professionally. In connection with an excessive tendency to overcommit, an increased amount of stress reaction and an increased risk of illness is assumed. The mean of the overcommitment scale, M = 14.4 (SD = 3.20; N = 806), was also within the normal range. The cut-off value of 16 was exceeded by more than a quarter (26%) of the respondents (N = 807), and women were considerably more often affected than men.



Health and Burnout

The subjectively experienced state of health of the sample was between good (2) and satisfactory (3) (M = 2.56; SD = 1.02; N = 828). Of the participants, 43.1% (N = 830) described their health status as satisfactory (3), and 42.2% of men (Total N = 339) and 44.3% of women (Total N = 461) described it as worse (4 = sufficient; 5 = poor; 6 = deficient).

Data on mental health were assessed with the Patient Health Questionnaire (PHQ-4), which contains two questions each to screen for a depressive disorder according to the DSM-IV and a generalized anxiety disorder (36). Higher values indicate higher troubles associated with the depressive or anxiety disorder. A mean higher than 2.5 (cut-off) is considered to be critical in terms of the measured symptoms. With M = 1.45 (SD = 2.21; N = 822), the total sample did not reach this cut-off. However, 7% of the sample (N = 823), 6.4% of women, and 7.1% of men scored higher than the cut-off.

The short version of the MBI (Glaser, manuscript in preparation) was used to assess the burnout-related symptoms. The scaling of the MBI is 0 = never, 1 = very rarely, 2 = rather rarely, 3 = sometimes, 4 = rather often, and 5 = very often. The mean of the sample at hand was M = 2.5 (SD = 0.99; N = 832), which falls between the scale values “very rarely” and “rather rarely.” The average values for women (M = 2.48; SD = 0.96; N = 462) and men (M = 2.53: SD = 1.02; N = 340) show no significant difference.



Correlations With Work–Family Conflict

We calculated correlations between the two parameters of the work–family conflict and the occupational stress and the health parameter, respectively. Firstly, we found high positive correlations between the conflictual influence of work on familial life (WFC) and both occupational stress as measured by the ERI ratio and the tendency to overcommit. Furthermore, we found significant high correlations between WFC and the item “overtime is stressful”: the more often overtime was perceived as stressful, the higher the work–family conflict (the negative correlations stem from the direction of the scaling of the item “overtime is stressful”) (Table 3).


Table 3. Correlations of the Work–Family Conflict Scale and Family–Work Conflict Scale with occupational stress (ERI Ratio), overcommitment (OC), and whether overtime is stressful.
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A weaker connection was found for the correlation (p = 0.000) of the FWC-scale with the ERI ratio, overcommitment, and the item: “overtime is stressful.” The more intense the occupational stress was perceived to be, the higher the influence of the family on the professional life was experienced to be (Table 3).

The correlations between the health parameters “physical and mental health,” burnout, and the WFC and FWC scales were also significant. Here, the correlations between WFC and PHQ-4 and burnout were highest, and FWC correlated most strongly with burnout (Table 4). A weaker but still significant correlation (p = 0.000) could be found between the subjectively experienced physical health and the FWC and WFC scales (Table 4).


Table 4. Correlations of the Work–Family Conflict Scale/Family–Work Conflict Scale with physical health, mental health, and burnout.
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Interdependencies of the Work–Family Conflict

Multiple regression analyses were calculated to analyze the functional interdependencies between the work–family or interrole conflict (WFC, FWC) as variables of interest and the occupational stress and health parameters. For the regression analysis of WFC, a corrected R2 = 0.313 was calculated. Thus, 31% of the variance of the work–family conflicts can be explained by the predictors burnout (factor: emotional exhaustion) (β = 0.278; p = 0.000), the sample (affiliation to the university or the university hospital) (β = −0.185; p = 0.000), “overtime is stressful” (β = −0.148; p = 002) (the negative prefix is due to the direction of the scaling of the item – “always” to “never”), gender (β = −0.132; p = 0.001), occupational area (β = −0.111; p = 0.014), and overcommitment (β = 0.102; p = 0. 031) (Table 5).


Table 5. Results of the regression analysis for the Work–Family Conflict Scale.
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The corrected R2 of the regression analysis with the variable of interest family–work conflict scale (FWC) was R2 = 0.154. The predictors explaining the variance for this scale were: “presence of children” in own household (β = −0.266; p = 0.000), followed by “overtime is stressful” (β = −0.199; p = 0.000), burnout (β = 0.168; p = 0.000), age (β = −0.134; p = 0.003), and gender (β = −0.084; p = 0.044) (Table 6).


Table 6. Results of the regression analysis for the Family–work conflict scale.
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DISCUSSION

The aim of our study was to collect cross-sectional data on the compatibility of professional life and family with regard to the psychosocial occupational stress and health in a university environment and to present their interdependencies. The response rates for a complete socio-scientific survey can be considered “good”. Even though it was not possible to test for representativeness due to missing comparative data, the data at hand can be used as an example to display the load situation at German universities based on the sample size and the response rate.

Even though the mean survey scores for the applied questionnaires concerning the occupational stress and health of the total sample were within the normal range, the study shows a substantial percentage of employees with above-average stress levels: 83% of the total sample (N = 698) worked overtime, and almost 20% felt “always and frequently” stressed by this. Almost 18% of the sample (N = 649) scored >1 in the ERI ratio, the indicator for occupational stress, and approximately a quarter (26%) of the sample (N = 807) showed an excessive overcommitment, posing a potential risk to their health.

An effort–reward imbalance and related professional gratification crises frequently arise for employees who find few alternative workplaces and for employees in competitive environments (19). University employees often encounter both situations. Due to their specializations, they rarely find alternative workplaces, for example, in free enterprises. Additionally, scientists and physicians are constantly confronted with a high workload and competitive pressure, and their working environments can be described as highly competitive. The imbalance between work effort and the received reward (ERI ratio), as defined by the ERI model, is sometimes evoked by a single disappointing event in the professional context (for example, a refused promotion, dismissal, degradation, etc.) However, more frequently, it is the result of long-standing re-occurring frustrations in the work context, which are accepted, no longer reflected upon, often trivialized, or even become part of the daily routine (40). The working conditions of the university employees alone, namely fixed-term contracts and overtime, offer reason for disappointment and frustration, but various daily stressors come in addition. In the medical working context, for example, the limited budgets that need to be adhered to and the administrative load can be stressful and frustrating. For scientific researchers, increasing competition, quantitative and qualitative pressure to publish, and high requirements for acquiring third-party funds are a daily stressor. Siegrist et al. (33) state that the ERI ratio is often intensified by intrinsic factors, especially when the professional coping mechanisms are dictated by excessive overcommitment. This maladministration is particularly grave for the affected employees, since the refused recognition or reward in this context can be considered a violation of the norm of social reciprocity. This suboptimal combination accounts for more than a quarter (26%) of the employees (N = 807). Especially in the scientific and medical occupational field, the consequences of this stress for performance and productivity are serious. For instance, for physicians who are exposed to a high load of psychosocial stress, the quality of the medical care decreases considerably (41, 42). To enable professional, high-level patient care, it is necessary to reduce the workload. High levels of stress in the form of a high ERI value are associated with different health impairments. Specifically, when exceeding the cut-off value of the ERI ratio, the risk for diabetes (43) and arteriosclerosis (44) increases. Furthermore, the risk for coronary heart disease doubles (45), and the prevalence of chronic diseases is increased (46). For overcommitment values above the cut-off, cardiovascular risks have been reported (47, 48). Additionally, multiple psychological implications have been found for an ERI, for example, sleeping disorders (49), alcohol addiction (50), substance abuse (51), and depression (52, 53).

The descriptive results of the health parameters fall widely within the normal range. Of the respondents, 56.9% (N = 860) described their state of health as very good or good. This result is below the statistics of the “labor time report” (54), where 62% of the interviewees described their state of health as very good and good. On the other hand, 43.1% of the participants (N = 860) described their state of health as merely satisfactory (3) and worse (4 = sufficient, 5 = poor, 6 = deficient). This should definitely be reason for interventions and preventive measures to increase the individual physical health of the employees.

In our study, the parameter “mental health” was operationalized by the survey instrument PHQ-4, which assesses symptoms of depression and anxiety (36). Anxiety disorders and depression present a life-time prevalence of 15–17% and are among the most frequent psychological diseases (55). In the present study, 7% of all the interviewed university employees (N = 823) presented a PHQ-4 score higher than the cut-off value of 2.5. Thus, they have “almost every day” “little of no joy or interest in their activities” and are “not capable of stopping brooding (ruminating or controlling their worries).” This presents a score that allows an initial suspicion for a depression or anxiety disorder. In the research literature, the reasons for this are mainly working conditions and related work–family conflict. Even though a tentative diagnosis can only be made for a comparably small percentage of the respondents, the stress impairments may be particularly grave for the university medical group. Impairments in this group may negatively impact the quality and quantity of the patient care (57). Additionally, since occupational stress is often linked to increased absenteeism, many absent days and high fluctuations may consequentially lead to high costs (56, 58).

There is evidence for gender differences in the prevalence of psychosocial occupational stress (1, 19). However, we could not identify significant gender differences for the measured parameters occupational stress (ERI ratio) and overcommitment (OC), nor for the parameters (stressful) working conditions, fixed-term contracts, overtime, or mobbing. However, it remains unclear why this is the case. For the parameter “subjective evaluation of the state of health,” we expected men to rate their physical state of health as higher than women, and we expected women to suffer more frequently from symptoms of depression and anxiety (1, 59). For the total sample of university employees, we could demonstrate that men indeed rated their physical health as better than women; however the difference was not significant. The PHQ-4 for depression and anxiety showed significant gender differences. Here, women display higher average scores. This is in line with the results of a study conducted by Techniker health insurance (1), which concludes that companies and institutes should focus primarily on women in their efforts to prevent mental suffering. Gender differences in the compatibility scales (WFC, FWC) will be discussed subsequently.

The compatibility of work and family is a central socio-political subject, especially due to the fact that the demographic changes and the resulting shortage of specialists can only be compensated for by the employment of women, who to date have been primarily responsible for family-related tasks (childcare and care of the elderly) (60). Thus, in recent years, a number of regulations have been adopted to support families (parental leave, right to day-care, etc.), and various institutional initiatives, such as the provision of care places or the offer of more flexible management of working time, have been initiated. Additionally, integration programs have been established to allow an easier transition back to professional life. However, the current measures are not sufficient to solve the problem, mainly because they have been comprehensively introduced and thus do not meet individual demands (61, 62).

The present study assessed the compatibility problem by means of the Work–Family Conflict Scale and the Family–Work Conflict Scale (24). The cut-off values of WFC and FWC were not exceeded by the total sample; however, more than a third of the respondents (N = 813) scored higher than the cut-off values of WFC (35.3%) and FWC (39.3%). For both scales, significantly more men than women suffered from compatibility conflict. WFC and FWC are higher for the male than for the female respondents, with more men scoring higher than the cut-off values of WFC and FWC (40.2% of N = 331 and 44.6% of N = 452, respectively) than women (31.4% of N = 452 and 35.4% of N = 446, respectively). Men suffered more frequently from feelings of helplessness in their situation. This may be due to the problem that young fathers, in particular, find it challenging to effectively take their parental leave without any career-related losses in exchange for this “timeout.” Additionally, women tend to work part-time more often and potentially perceive the interrole-conflict, particularly, the work–family conflict, as less stressful (63). This still poses a challenge even though increasingly more men and women wish to move away from traditional role models. Moreover, with generation Y, a new generation of fathers emerged who wish to spend more time with their family and who demand a better work-life balance. Studies on the age cohort generation Y indicate a lower willingness to work overtime or long hours or to sacrifice oneself for the job and instead display a shift toward a more equal work–life balance and a demand for the possibility to make work and family life realistically compatible (64).

The stress parameters analyzed (overtime is stressful, occupational stress (ERI ratio) and overcommitment) all correlate with the interrole conflict parameters, WFC and FWC, and with the health parameters physical and mental health and burnout. These correlations indicate that successful compatibility of work and family with a low conflict potential has positive implications for the mentioned occupational stress and health parameters and vice versa.

To assess the predictors for the incidence of work–family conflict and family–work conflict, multiple regression analyses were conducted. The inclusion criteria for the independent variables were the significant correlation analyses conducted beforehand. Additionally, demographic items were included. Both regression analyses revealed that the factors “stress due to overtime” and “gender” (male) served as the main predictors for a conflict between work and family. The regression analysis for work–family conflict (WFC) (the conflictual influence of work on the familial life), illuminated the burnout factor. The main predictors were “emotional exhaustion,” “sample” (namely the university hospital), as well as “stress due to overtime” and “gender” (male). Further, “occupational area” and “overcommitment” were calculated as additional predictors for WFC. Predictors for the family–work conflict (FWC) (the conflictual influence the family has on work life) are “children,” “overtime,” “age” (young people are more affected), and “gender” (male). This finding is in line with previous analyses by Niessen et al. (65), Ford et al. (66), and Demerouti et al. (67). Based on the literature, it is known that the compatibility conflicts (WFC, FWC) correlate with occupational stress (68), burnout (68), and depression (24, 69). Another study describes time pressure as a mechanism that, when employees become parents, may lead to additional psychological stress due to the double burden that parents face (70). The present study could also identify occupational stress in terms of stressful overtime and burnout (emotional exhaustion) as a predictor for the conflict between work and family. Also, both compatibility scales correlated significantly with occupational stress and overcommitment as well as with the health parameters physical and mental health. If one were to create a “typical” profile for a university employee at risk of experiencing a family–work and, respectively, work–family conflict, if would be a male, already emotionally exhausted employee of the university hospital, stressed by extra work, children, and the tendency to overcommit. This allows the conclusion that the focus of future support for more compatibility of work and family should be directed increasingly toward men with children. Additionally, besides preventive measures, this support should include individual behavior-preventive measures.

How the compatibility between work and family can be improved, particularly at universities, was evaluated by means of a demand analysis within the course of the current study; however, it is not the central subject of this publication.

Compatibility conflicts should constitute a central aspect of future orientations of institutions such as colleges. This can be confirmed by a study by Ernst and Young (71), which interviewed 3500 students on their wishes with regard to their potential future employers: 49% of the female and 29% of the male interviewees named the compatibility of work and family as an important criterion. Demographic changes and the necessity for an increase in female labor participation foster these demands. For universities, family-friendly environments are an important factor in employee loyalty and are thus a key success factor for the competition between the institutions for students and employees.

Limitations: The results described in this study, and particularly the predictors, have been assessed merely on the basis of a cross-section study. The initial intention of a longitudinal study could, to date, not be followed up, even though different calculations, such as regression analyses, and different scientific questions, such as the development of occupational stress and psychological stress over time, could be better substantiated and more exactly addressed in a longitudinal design. Since our study was conceptually designed with a longitudinal design and the intention of evaluating the changes that have already occurred, a follow up is urgently necessary. Regarding the recruitment of the sample, it was unfortunately not possible to recruit all the physicians employed at the university hospital, but only the doctors employed at the medical faculty with a contract with the state. Also, the nursing personnel could not be interviewed. For future follow-ups, it would be desirable to integrate all employees of the university hospital into the survey. Another limitation of the cross-sectional design is the fact that regression analyses could not be calculated with longitudinal data. Age as an influencing factor could not be statistically controlled for, since the requirements by the staff council did not allow any detailed demographic information. For this reason, no precise comparisons between the faculties or specialists or departmental levels could be carried out. Additionally, in the present publication, no detailed comparison between the occupational groups could be computed due to limited space. Since no demographic characteristics were available due to data protection, the present data cannot be tested for representativeness.

The results of the current study indicate a notable need for action regarding the work–life balance and compatibility of work and family for university employees. Especially in connection with the field of occupational stress and health, the results form a solid basis for the starting points of job-specific prevention and intervention measures. To this end, the planned longitudinal survey should urgently be conducted in a follow-up.
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Susceptibility and resilience to mental disorders result from a complex choreography of gene–environment interactions with epigenetics at the intersection of external psychological stressors and internal biological systems. Increasing awareness of the growing disease burden influenced by daily life stress (“daily hassles”), work-related stress, and low socioeconomic status (SES) has resulted in a novel interest into their underlying molecular signatures. This review offers a brief outline of psychiatric epigenetics and a comprehensive overview of recent findings exploring the relationship of various occupational stressors and DNA methylation in epigenome-wide association studies (EWAS) and in candidate gene studies including the serotonin transporter (SLC6A4; 5-HTTLPR), melatonin receptor 1A (MTNR1A), brain-derived neurotrophic factor (BDNF), tyrosine hydroxylase (TH), and the protein family of DNA methyltransferases (DNMTs). Conceptual and methodological challenges of epigenetic investigations with a special focus on gene–environment interactions are highlighted and discussed. The findings are integrated into a pathophysiological framework featuring epigenetic plasticity factors and work-related stress as a possible central detrimental component targetable by workplace interventions. Finally, the potential of dynamic epigenetic biomarkers of treatment response to pharmacotherapy or psychotherapy is expanded upon.
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Introduction

Chronic exposure to environmental stressors, including but not limited to work-related stress, has been implicated in the patho-etiology of various mental disorders and represents a substantial cause of morbidity, imposing a considerable societal disease burden (1). An individual’s response to detrimental environmental influences is affected by an interplay of its intrinsic genetic configuration and its susceptibility or resilience toward external stimuli, which has led to a growing understanding of gene–environment interactions in the onset, course, and treatment of mental disorders (2). Epigenetics has emerged as a molecular correlate of this intersection, and a converging body of evidence has been collected outlining the effects of early-life stress and traumatic experiences, but less so of chronic psychosocial stressors on the expression of candidate genes involved in psychopathology (3).

Given the known connections between increased work-related stress and poor long-term mental health outcome, this mini review explicitly focuses on summarizing the current state of the literature on the epigenetics of daily life stress, work-related stress, and socioeconomic status (SES) and highlights future challenges and opportunities relevant to the field of psychiatry and psychology. In order to offer a concise overview, PubMed searches combining the terms “work/daily/occupational stress” and “socioeconomic status” with “epigenetics” and “DNA/genome wide methylation” were performed in October 2019, and the resulting titles and abstracts were screened for relevance. Please refer to Table 1 for an overview of primary findings.


Table 1 | Overview of epigenetic studies relating to daily life stress, work stress, and socioeconomic status.






A Brief Background in Epigenetics

Epigenetics constitutes the effects of DNA and histone modifications and of micro RNAs, subsumed as changes to the structure of the DNA strand (but importantly not as changes to the DNA sequence itself), or the interaction of mRNA with noncoding RNAs, affecting transcription and translation. Epigenetic modifications describe dynamic processes with an inherent capacity of intraindividual reversibility. The functionally most well described and major epigenetic modification with relevance to available studies investigating work stress-related phenomena is DNA methylation. Therefore, other epigenetic processes will not be further expanded upon. DNA methylation occurs at cytosine carbon atoms in CpG nucleotide pairs, often accumulating in CpG-rich genomic sites referred to as CpG islands (19). DNA methylations are catalyzed by the enzyme class of DNA-methyltransferases (DNMTs) and become functionally relevant due to other proteins recognizing and binding to methylated DNA sequences and thereby, for example, prohibiting other interaction partners of the transcription start complex to bind or pass, resulting in a de facto silencing of the downstream genomic region. Generally speaking, increased CpG methylation of promoters, enhancer elements, or transcription start sites leads to lower transcription levels of the associated mRNA, whereas decreased methylation of the respective sites would be linked to higher transcript concentrations (20). It should be noted that structural [e.g., single nucleotide polymorphisms (SNPs)] and functional (e.g., CpG methylation) changes of the DNA share an interdependence, insofar as for example, SNPs can interfere with target recognition sites of enzymes and hence affect the local occurrence of epigenetic base pair modifications, while methylation changes can alter the topological susceptibility to regional mutations, both of which may impact higher levels of biological complexity including cognitive processes and behavior (21, 22).



Daily Life Stress and Epigenetics

The serotonin transporter-linked polymorphic region (5-HTTLPR), a promoter region polymorphism of the serotonin transporter gene (SLC6A4)—differentiated into a high transcription (more active) long (l) allele and a less active short (s) allele—as well as SLC6A4 methylation have been commonly investigated in interaction with early life stressors on stress responsivity. Far fewer studies, however, have integrated the role of current stressful events. One such study not only evaluated the interaction between early life stress and 5-HTTLPR genotype on blood-based SLC6A4 methylation, SLC6A4 expression, and cortisol response to the Trier Social Stress Test (TSST) but also analyzed the association of chronic stress experiences, gene expression, and cortisol response as a function of 5-HTTLPR genotypes (4). Current stress experience over the past 3 months as measured by the Trier Inventory of Chronic Stress (TICS) and baseline SLC6A4 expression in 105 psychiatrically healthy Caucasian males did not differ as a function of 5-HTTLPR genotype, whereas l/l genotype carriers displayed significantly higher SLC6A4 expression in response to the TSST, as compared to s allele carriers. Interestingly, l/l genotype carriers further showed increased global promoter methylation levels, both as a function of early-life stress [childhood trauma questionnaire (CTQ)] and in interaction with recent chronic daily stress. Upon closer investigation, s allele carriers, but not l/l genotype carriers, possessed significantly increased methylation of CpG islands flanked upstream by the 5-HTTLPR and downstream by the untranslated first SLC6A4 exon, which showed increased methylation levels as a function of recent chronic daily stress and correlated positively with glucocorticoid receptor (NR3C1) expression [for more evidence of NR3C1 as a key mediator of early adversity in stress-related disorders, please refer to Palma-Gudiel, Cordova-Palomera (23)]. Given that elevated SLC6A4 methylation levels of the very same site have been linked to major depressive disorder (MDD) (24) and increased levels of burnout symptoms (6) (see below), this distinct genomic region might represent a particularly dynamic methylation site, responsive to chronic recent daily stressors.

By way of an indirect epigenetic approach, a multistep gene–environment interaction study tested for main and interaction effects of 31 SNPs in epigenetic regulatory genes and daily life stress or pleasant experiences, respectively, on emotional affectivity in a discovery sample of 112 psychiatrically healthy individuals, a population-based replication sample of 434 individuals and three further samples of unaffected siblings of patients with psychosis (n = 85), patients with psychosis (n = 110), and patients with a MDD lifetime history and residual symptoms (n = 126) (5). All samples showed associations between daily life stress, negative affectivity, pleasant experiences, and positive affectivity, respectively, yet no SNP main effect emerged for either negative or positive affectivity. Following post hoc multiple comparisons correction in the interaction analyses of SNPs and daily life stress or pleasant experiences, respectively, in the discovery sample, only one SNP was validated as significant and directionally similar in the replication sample and furthermore in the sample of patients with a MDD lifetime history: The minor rs11683424 T allele in the gene coding for the DNA methyltransferase 3 alpha (DNMT3A) was associated with a reduced impact of daily life stress on negative affectivity. This result is particularly relevant since DNMT3A is classified as a de novo methyltransferase, dynamically reshaping methylation patterns, rather than statically preserving preexisting methylation patterns during DNA replication, as for example maintained by DNMT1 (25), signifying that genetic variation in regulatory enzymes of DNA methylation might moderate the ad hoc effects of daily life stressors on emotional regulation and thereby psychopathological susceptibility and resilience via downstream epigenetic processes.



Work-Related Stress and Epigenetics

Considering the adverse emotional and physical responses to chronic work-related stress, which are reached when the work demands exceed an individual’s coping ability and capacity (26), it appears surprising how seldom the molecular interplay of perceived occupational stressors and maladaptive outcomes has been examined.

In a female nurses cohort who reported either high (n = 24) or low (n = 25) work stress environments, significantly lower SLC6A4 methylation of the same region described by Duman and Canli (4) above was discerned in the high-stress group (6). Notably, in a multifactorial analysis of covariance including work stress environment, burnout, work control, work demand, age, and 5-HTTLPR genotypes as explanatory variables, only perceived work stress significantly and independently affected overall methylation levels. Higher methylation levels were associated with an increasing intensity of burnout symptom reports when corrected for perceived work stress and vice versa. It could be hypothesized that SLC6A4 promoter hypomethylation reflects an adaptational mechanism independent of the 5-HTTLPR genotype in response to work-related stress, which may initially follow a physiological role to minimize stress exposure and preserve cognitive functioning, but results in dysfunctional long-term consequences manifesting as failed coping mechanisms and increasingly depressed mood.

Another impactful factor of work-related stress is shift work, which has been linked to adverse long-term health effects, including, but not limited to, an increased risk of mental disorders (27), but whose molecular underpinnings have rarely been explored. In a fixed-effects meta-analysis of genome-wide association studies (GWAS) (total n = 753 samples, including subsets of the general population, nurses, and airline employees) of work-related exhaustion, rs12506228 was the only SNP reaching genome-wide significance (p = 4.90 × 10-8) (9). Since rs12506228 is located in a CpG island in the 5’-regulatory region of the gene coding for the melatonin receptor 1A (MTNR1A), a subsequent in silico search of available postmortem brain data suggested reduced MTNR1A central nervous system (CNS) expression levels to be linked to the minor »risk« A allele. Complementing this transcriptomic approach, an analysis of bead chip methylation data of pooled blood samples from the nurse (6) and airline employee sample subsets (total n = 59) further hinted at significantly higher methylation levels in the MTNR1A promoter region to be associated with the rs12506228 MTNR1A A allele. Reduced central melatonin signaling in rs12506228 A allele carriers, especially considering its inhibitory effect via MTNR1A in the suprachiasmatic nucleus, where melatonin acts as a stabilizer of the circadian rhythm against light-induced phase shifts (28), might result in an increased sensitivity to nocturnal lights, for example, because of epigenetically reduced expression of MTNR1A, leading to circadian disruptions and ultimately increased work-related stress due to night shifts.

Additional candidate gene approaches targeting the epigenetics of work-related stress have been conducted in a cohort of 360 Japanese manufacturing company workers, who were subdivided into four quartile-based groups according to their reported job strain. The overall average methylation across CpG sites covering the tyrosine hydroxylase gene (TH) was significantly elevated in workers reporting a higher work strain, as was the methylation of the promoter and the 5’-regulatory region by itself, with methylation and the degree of work-related stress levels displaying a significant positive correlation (7). Furthermore, the overall average methylation of the gene coding for the brain-derived neurotrophic factor (BDNF) was increased in individuals with higher reported work strain (8). These results highlight the need to account for the temporal dynamic of epigenetic modifications associated with work-related stress, for example, BDNF methylation has been demonstrated to be unaltered following acute psychosocial stress (29), while preclinical evidence proposes that chronic stress exposure leads to a glucocorticoid-dependent hypermethylation of TH, but only when combined with additional neuropsychiatric risk mutations (30).



Socioeconomic Status and Epigenetics

Recently, interest has sparked into investigations of epigenetics related to SES, as a combination of low SES and high job demands has been linked to increased morning cortisol and diurnal cortisol secretion (31), supporting the notion that lower SES is associated with various work-related stressors precipitating a higher prevalence of mental disorders and health-impairing behaviors (32).

A meta-analysis of three samples (total n = 5,087) reported a linear increase of accelerated intrinsic epigenetic aging when comparing high to medium and low SES (12). Moreover, individuals who experienced a change in SES over their life span (based on the trajectory of father’s occupational position as a proxy of early-life SES and individual highest occupational position as a proxy for adulthood SES) showed intermediate levels of accelerated epigenetic aging, indicating a potential reversibility of maladaptive epigenetic effects due to low SES. Notably, sex-dependent DNA methylation changes associated with SES have been demonstrated to already exist at the time of birth and to partially persist into early childhood (14, 16), mainly affecting biological processes regulating immunological and developmental functions (10).

Integrating attachment variables into an analysis of SES and SLC6A4 promoter methylation in 100 adolescents, higher methylation and low SES were linked to higher reports of trauma (13). Within the group with unresolved attachment style, yet not in the groups with secure or organized attachment style, low SES was associated with increased methylation, implying that attachment security might act as a protective factor against the effects of low SES on SLC6A4 promoter methylation. This notion appears to be particularly relevant since an explorative epigenome-wide association study (EWAS) including trauma-exposed controls (n = 77) and post-traumatic stress disorder (PTSD) patients (n = 23) has proposed that methylation × SES interaction effects occur primarily in genes related to nervous system function (18), offering a biological pathway by which external stressors might elicit maladaptive central changes. Additionally, biological pathways highlighted by EWAS of early-life SES-related stress have pointed toward altered methylation in genes governing CNS and immune functions (10, 15), some of which appear stable over different developmental stages (14), and with a particular molecular focus on L1 long interspersed nuclear elements (LINE1 elements) hypermethylation (11).

Reasonably, continuous research efforts have been invested into an elucidation of how low SES results in a heightened risk of mental disorders. A longitudinal multilevel approach integrating epigenetic, neuroimaging, and psychometric readouts from 132 adolescents reported that low SES was the only factor among environmental stress variables predicting a greater 2-year increase in SLC6A4 promoter methylation, independent of a MDD family history (17). Besides, increases in proximal SLC6A4 promoter methylation predicted increases in threat-related amygdala reactivity over the same time window, which in turn predicted elevated levels of depressive symptoms another year later, but this time solely in individuals with a MDD family history. A moderated mediation model confirmed that lower SES indirectly affected future increases in depressive symptom intensity in individuals with, but not without, a MDD family history, via SLC6A4 promoter hypermethylation, which in turn predicted heightened amygdala responsivity. These findings add to the notion of elevated peripheral SLC6A4 promoter methylation as an early surrogate stress marker reflecting increased central amygdala reactivity and lower brain expression levels of SLC6A4 (33).



Discussion


Conceptual and Methodological Challenges 


As exemplified by the above studies, investigations into stress-related epigenetics not only have to reach adequate sample numbers to allow for the detection of potentially small effect sizes, they also have to specifically monitor the homogeneity of their cohorts, for example, sex (34), ethnicity (35), and smoking status (36) have all been shown to significantly influence the epigenome. Also, it should be kept in mind that, as with most human psychiatric research, the above listed findings constitute correlational evidence in need of further independent replication. Moreover, a notorious challenge is the division into epigenetic responses to recent environmental stressors and methylation changes that date back to conception. The epigenetic modifications resulting from in utero exposure or during critical “windows of vulnerability” in early-life development have been demonstrated to permanently affect methylation patterns for several decades (37, 38). Therefore, longitudinal within-subject designs should be preferred in order to distinguish into hypothetically life-long methylation patterns as a source of susceptibility to work-related stressor and dynamic molecular adaptions to recently experienced occupational adversities.

Another often raised controversy relates to the evaluation of epigenetic patterns in peripheral tissues, mainly leukocytes derived from blood or buccal cells from saliva samples, when the psychiatric main interest lies within the CNS pathophysiology of mental disorders. However, interindividual differences in brain methylome patterns have been proven to be reflected in peripheral samples (39), a positive cross-correlation between blood and saliva methylation has been confirmed (40), and both sampling types have been verified to deliver temporally stable results (41). Nonetheless, direct conclusions from peripheral to central molecular changes should be drawn with caution, and only independent replication and cross-tissue evidence will further support the rise of surrogate epigenetic biomarkers viable to contribute clinical benefits in therapeutic decision making.

Furthermore, accessible measures of daily life stress and work-related stress ultimately represent subjective values and are difficult to accurately quantify. The application of multiple validated retrospective self-report questionnaires assessing comparable stressor constructs, or of repeated recall bias-free real-time evaluations of behaviors and experiences in natural daily environments [ecological momentary assessment; (42)], appears to be the gold standard for future investigations. Also, epigenetic findings should be followed up by in vivo and in vitro evaluation of potential causal mechanisms relating transcriptomic expression changes to higher levels of biological functioning. Eventually, candidate risk gene will be combined into candidate risk haplotypes before hypothesis-driven work will start to complement increasingly accessible hypothesis-generating EWAS approaches (43). As this mini review has demonstrated, currently, there is a reliance on single-locus investigations and comparably small sample sizes (and therefore reduced statistical power), which has resulted in a research focus on mostly established candidate risk genes. Prospective multi-locus study designs will help to disentangle the epigenetic effects of occupational adversities and targeted protective measures in relation to work stress-related susceptibility (44).



From Novel Pathophysiological Frameworks Toward Individualized Treatments

The present state of literature harmonizes with the notion of the “differential susceptibility hypothesis,” stressing that rather to hunt for »risk« genes, one should consider »plasticity« genes, which can render an individual more receptive to environmental stimuli in general, while their interaction can result in added allostatic load or buffer organismal defences (45). As exemplified above, the 5-HTTLPR genotype-dependent SLC6A4 promoter methylation in response to an acute (4) or chronic work-related stressor (6) might boost or diminish an individual’s subsequent reactions to similar or derivative forms of stress. Daily life stress, work-related stress, and SES therefore represent welcome additions to future epigenetic approaches to unravel the ever-elusive point where heredity and nature meet environment and nurture but should always be considered as plasticity variables and be evaluated alongside potential coping factors (46).

The accumulation and integration of multilevel evidence relating to individual epigenetic plasticity markers, for example, from SES-dependent modifications in SLC6A4 promoter methylation to neuronal reactivity and finally to psychometric alterations (17), enhance the accessibility of predictive molecular signatures and finally deepen our insight into interlaced levels of systems biology (47). Biomarkers of disease course development or treatment response hold a particular value due to their inherent epigenetic dynamic. In light of potentially reversible SES-dependent maladaptive DNA methylation patterns, it should be noted that epigenetic markers have already been suggested as predictors and potential mechanistic correlates of pharmacological and psychological therapy responsiveness, with DNA methylation measurements reverting to values comparable to healthy controls over the time course of treatment (48–51). Multiple forms of preventive interventions against stressors like work exhaustion/strain and shift work and associated common mental disorders are currently recognized, including the enhancement of employee control and the promotion of physical activity (52). Future working generations might consequently possibly benefit from indicated preventive interventions or targeted treatment approaches depending on the quantifiable state of epigenetic biomarkers. Particularly, when considering potential long-term effects of transgenerational epigenetic inheritance and in utero exposure influenced by work-related stressors on mental health traits, which creates novel perspectives of social equality and responsibility alike (53).




Conclusion

Notwithstanding the epidemiological and economic impact of workplace stressors, investigations into the relevant epigenetic mechanisms mediating susceptibility or resilience toward mental disorders have been limited. Gathered multilevel evidence specifically favors a role of SLC6A4 promoter methylation patterns as correlates of acute daily stress, chronic work-related stress, and low SES upbringing, although hypothesis-generating studies supporting an involvement of the serotonergic system are still needed. Upcoming epigenetic research should aim to expand beyond an integration of occupational psychometric readouts as additional risk variables and progress to a dimensional understanding of psychopathology accompanied by prognostic molecular plasticity markers regulating individual work stress internalization and allowing for personalized treatment.
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Background: International studies have shown that among physicians working in intensive care, a relatively high level of work load, an elevated risk of developing burnout and reduced mental health are frequent. The implementation of a legislative intervention in Germany with the goal to reduce the working hours of physicians, offered an opportunity to investigate the potential influence of occupational conditions on stress and mental health. The present study investigates working conditions, occupational stress and burnout risk in two samples of German Intensive Care Physicians in 2006 and 2016. The aim was to assess how occupational and private stress factors influenced burnout and Effort-Reward-Imbalance indices over this time-period.

Methods: Intensive care physicians were surveyed during the annual conference of their profession in two cross-sectional studies (10-year gap). Data on demographic (occupational, family), medical history, and mental health (burnout and Effort-Reward-Imbalance) were assessed by paper pencil questionnaires.

Results: In total, N = 2,085 physicians participated (2006: N = 1,403, 2016: N = 695), with N = 1,840 (2006 = 1,248; 2016 = 592) eligible for propensity score matching comparison. In general, more working hours per week and working days on weekends were associated with an increased effort/reward imbalance and higher burnout scores. From 2006 to 2016, reductions in working hours per week and days worked on weekends were accompanied by improvements in occupational stress (Effort-Reward-Imbalance) and by trend in mental health indices (burnout) after matching for differences in working conditions.

Conclusions: The study presents the changes concerning occupational stress factors and mental wellbeing in physicians working in intensive care in 2016 as compared to 2006. These findings may promote the implementation of preventive strategies in the vocational context to protect health and productivity of physicians, especially intensive care physicians.

Keywords: mental health, burnout, effort-reward-imbalance, intensive care physicians, working conditions, occupational stress


INTRODUCTION

The association of occupational stress and burnout with various types of health care professionals and the consequences for patients, employees, and institutions has gained increasing attention over the last two decades. Both stress and burnout are highly relevant topics across all medical fields and throughout all levels of hierarchy in medical institutions (1–3). This also applies to physicians, for whom high levels of stress and burnout are reported in the international literature (1, 4–7). Working in health care imposes various demands on physicians for various reasons: the challenging work environment, such as time constraints, scheduling of tasks and interruptions, lack of control over the workload, hierarchies, conflicts among colleagues and clashes with patients and their relatives are frequently mentioned challenges (8–10). Long working hours are another burden related to stress and burnout among physicians (11–13).

Particularly intensive care medicine, has been described as a health care section associated with high loads of stress (1, 14), and intensive care physicians appear to be severely affected by stress and burnout (5, 15). Specific stressors affecting physicians working in the field of intensive care are: time pressure, inadequate communication, lack of time management, traumatizing emergency situations with danger for body, and life of other persons and emotionally stressful “end-of-life-issues” (5, 16).

This professional stress plays an important role in the development of burnout in physicians (17). In a study on occupational stress, working conditions and private life among 1,202 physicians, Wu et al. (13) found that high extrinsic effort and more than 40 hours of work per week predicted high “Emotional Exhaustion,” one dimension of burnout. Tomioka et al. (18) found that in 702 of the physicians interviewed, long working hours were associated with an increased professional stress experience (Effort-Reward-Imbalance Questionnaire, ERI). However, they did not find a connection with depressiveness, which was also recorded. Martini et al. (19) substantiates these findings and assessed higher burnout rates among doctors with long working hours (>70 hours per week). They also examined the effects of the introduction of a working time limit on young physicians in 2006. Here, they found lower burnout levels, at least among young professionals, after the introduction of a working time limit. Shanafeldt et al. (20) were also able to demonstrate this positive effect of a reduction in working hours on the dimension “Emotional Exhaustion” of burnout (Maslach Burnout Inventory/ MBI-EE) in a large cohort of physicians in a longitudinal study.

In another longitudinal study with 143 physicians of internal medicine, Gopal et al. (21) found a positive effect of an arranged working time limitation on burnout, especially the dimension “Emotional Exhaustion.” Yet, in their systematic review, Ahmed et al. (22) conclude that reducing the working time of young doctors is not consistently accompanied by improvements in well-being and other factors need to be addressed.

However, the above presented findings on working hours, occupational stress and mental health in physicians come mainly from the USA and Asia. The extent to which they can be transferred to Europe and Germany in particular remains tentative.

Some data are now also available for Germany: Loerbrocks et al. (23) examined occupational stress in 416 German doctors according to the Effort-Reward-Imbalance model. They found a link between high values in the Effort-Reward-Ratio and reduced quality in patient care. Against the assumption, they could not present a significant correlation with depressiveness, which was found in a prospective study of 417 physicians in German hospitals, by Li et al. (24). They found that over time, increasing Effort-Reward-Imbalance values are predictive for the development of depression.

Voltmer et al. (25) were able to demonstrate an influence of occupational stress (Effort-Reward-Imbalance) and working hours on occupational satisfaction. They examined 414 privately employed physicians in Germany and found a significantly higher occupational stress burden compared to a sample of physicians in Norway. In a cross-sectional study, Ohlander et al. (26) compared a cohort of 85 physicians working in Sweden with a cohort of 561 physicians working in Germany in terms of working time and Effort-Reward-Imbalance. They were able to show that doctors in Germany have significantly longer working hours and higher Effort–Reward-Ratio Values. In addition, they were able to show a correlation between long working hours and the stressful occupational life.

These data show the importance of research on working conditions, occupational stress and possible health consequences in Europe. To our knowledge, in Europe no studies have so far been conducted in cohorts with more than 600 participants, examining working hours, stress and burnout in physicians. Furthermore, there is no study to date that has studied the effects of legal changes in working hours on stress and mental impairments in physicians after a period of 10 years.

In 2003, the Working Hours Act, which limits the working time of physicians by classifying on-call duty as working time, came into force in Europe. This Working Hours Act had to be implemented on January 1, 2007 (27). Thus, the aim of our study was on the one hand to record changes in working hours, occupational stress and burnout among physicians at a date before the implementation of the Working Hours Act (2006) and at a date 10 years later (2016). On the other hand, another aim of the study at hand was to record the relationships described in the literature (20–22) between the expected reduction in working hours and stress and burnout after a period of 10 years.

We assume that a reduction in working hours established by law has other effects on the experience of reward than a self-chosen reduction in working hours through part-time work (which is dearly paid). The associated positive effects have already been investigated (20). We expected a significant effect on the physicians' reward experience through the legally anchored work relief implemented by the employers.

In addition, we chose the period of a decade, to record effects resulting out of the long-term establishment and routine of the implementation of the Working Hours Act. Furthermore, we tried to avoid recording short-term effects, which might have occurred, for example, as a result of the knowledge of pending relief, or due to possible anger and uncertainty related to unstructured implementation of the changes, etc. We also wanted to avoid recording potential short-term effects due to the fact that the changes had not yet been implemented.

To assess possible changes across this decade we surveyed attendees of the annual meeting of the German Interdisciplinary Association for Intensive and Emergency medicine (DIVI) in 2006 and 2016 with the same methodology.

We chose the field of intensive care medicine since physicians in this field are particularly confronted with existential stress factors such as end-of-life-issues (5, 16), but not a specific large burden due to long working hours. Nevertheless, we expected a positive effect of the reduction of working hours on the experienced stress and burnout of intensive care physicians. This assumption is made on the basis of previous work (20, 21), suggesting that emotional distancing from emotionally stressful situation is enhanced by shorter working hours and, more free-time on the weekends.

In accordance with the literature above, we focused in especially on the interaction between working time, professional stress experience and the dimension “Emotional Exhaustion” in burnout. In the literature, working time is described as an influencing factor on stress experience (11) and the dimension “Emotional Exhaustion” of burnout syndrome (13) in physicians. We recorded working hours in the form of weekly working hours and the number of free weekends per month. To our knowledge, the latter has not yet been investigated and possibly influences the stress-related experience differently than the mere weekly working time. Simply put, a free weekend might offer different possibilities of regeneration than, for example, half hour less working time per day.

To measure stress, we used the Effort-Reward-Imbalance Questionnaire (28) because it is particularly suited to measure stress in workers who have many occupational interpersonal interactions (29). The ERI concept encompasses the development of occupational stress and the resulting health consequences. Numerous studies show its link to burnout and other adverse effects on health among health care professionals (30–32). In this context, serious effects such as suicidal tendencies, which are known to be an important issue among physicians (33) need to be addressed (33). Physicians in intensive care medicine have a particularly high suicide risk, compared to other specializations (34).

Burnout was recorded with the Maslach Burnout Inventory (35) and again, we put the focus on the dimension “Emotional Exhaustion.” This affective component of the Maslach burnout construct is specifically influenced by Effort-Reward-Imbalance and impacts the quality of patient care (36). Improvements in the mentioned indicators would provide evidence consistent with a current model of the effects of working conditions on burnout and Effort-Reward Imbalance (28, 37).

Aim of this study was to assess changes between 2006 and 2016 in the private and professional situation of physicians working in intensive care units. Firstly, we expected changes in the working hours, as a result of the Working Hours Act. Secondly, potential differences in stress experience and mental health indices were measured. Thirdly, links between private and professional factors as well as occupational stress (ERI) and burnout (MBI-EE) were assessed, with an expected positive effect of weekly working hours and free weekends on ERI and MBI-EE. Additionally, the question if effects of working time on MBI-EE were mediated by ERI, was addressed. Finally, we were interested to see if a possible mediation between work hours and free weekends with Effort-Reward-Imbalance and “Emotional Exhaustion” could be found. These analyses were conducted on the data of 2006 and 2016 to assess the stability of these correlations.



METHODS

We surveyed intensive care physicians at the annual meeting of the German Interdisciplinary Association for Intensive and Emergency Medicine (Deutsche Interdisziplinäre Vereinigung für Intensiv- und Notfallmedizin, DIVI) in 2006 and 2016. About 6,000 attendees from German speaking countries registered for this conference in 2016 (38).

The data collection procedure in 2006 and 2016 was identical. A stand with questionnaires and a lockable return box was set up in the foyer area of the DIVI conference. Two posters were placed on a partition wall, referring to the survey carried out during the conference and our stand. A contact person was present at all times to acquire participants and answer any related questions. In addition, questionnaires were handed out personally to the participants in the entire conference area. The participants received the questionnaire with a short explanation of its contents as well as the anonymity and the possibility of sending the questionnaire by post. The participants were informed on the cover page of the questionnaire that they agreed to participate by filling in the form and submitting it anonymously to the collection box.

The data collected included personal information, information about the family, the professional situation and the medical history using an identical questionnaire in 2006 and 2016. In order to assure that the questionnaire was filled out by an intensive care physician despite the survey taking place at an intensive care medical congress, we recorded the medical field of activity in our questionnaire. The section on medical history covered the entire life span. To assess burnout, ERI and Overcommitment, standardized instruments were used (32, 35). The duration to complete the questionnaires was about 15-20 min and they were returned anonymously. A total of N = 2,551 Questionnaires (in 2006) and N = 1,627 Questionnaires (in 2016) were handed out and N = 1,403 (in 2006) and N = 695 (in 2016) questionnaires were returned. The return rate was 55% in 2006 and 42% in 2016. Questionnaires with too much missing data were excluded. Thus, in 2006 N = 1.248 and in 2016 N = 592 data sets were analyzed. Data sets of participants with missing information on sex and age were completely discarded. When data of items in the standardized instruments (ERI, OC, BDI-II, MBI) were missing, these questionnaires were excluded from the evaluations (listwise deletion). Missing data on other items was coded as “not reported.”

The Ethics Commission of the University of Ulm approved the study design (192/16).

Some of the data will simultaneously be published in a dissertation.


Psychometric Tests

The following psychometric research instruments were used.


Maslach Burnout Inventory D (MBI-D) (35, 39, 40)

The original MBI by Maslach and Jackson, was chosen in the German, reviewed and revised version by Büssing and Perrar (MBI-D).

Even though at least four German translations exist, the version by Büssing and Perrar is the only one authorized by Maslach (41). Since the 1992 version of the translated instrument has been revised and reviewed but not yet published, the approval was given by Prof. J. Glaser of the University of Innsbruck.

The MBI-D consists of 21 items. Subjects are asked to rate each item, ranging from 1 (never) to 6 (very often). The scale itself has three domains: “Emotional Exhaustion” (MBI-EE) (9 items), “Depersonalization” (MBI-DP) (5 items) and “Reduced Personal Accomplishment” (MBI-PA) (7 items). “Emotional Exhaustion” means feeling emotionally overstrained by work. Depersonalization reflects an indifferent or cynical attitude toward patients. Personal Accomplishment addresses feelings of competence and achievement at work.

The MBI provides semi-continuous outcome variables (item mean, sum score) that allow the scientific consideration of the burnout construct in comparison to other constructs such as ERI and the development of burnout severity over time. We used the item means, since this approach methodically meets the problem of missing items. We also calculated sum scores to make for enhanced comparability with data from other publications.

A categorical consideration of the burnout construct measured with the MBI-D is possible, but difficult due to the lack of reliable and stable cut-off values. Nevertheless, a categorical analysis of the burnout values allows a rough assessment of the prevalence, which is sometimes of assistance and necessary, especially in the medical context. For this interpretation we defined a cut-off of >4.5 points (item mean) for the domain “Emotional Exhaustion” (oral communication in 2006 and 2016 with Prof. J. Glaser, University of Innsbruck). We focused solely on “Emotional Exhaustion” based on the early theory of Maslach et al. (42) where “Emotional Exhaustion” is the core element of burnout, and is the most obvious manifestation of this complex construct. In addition, Wang et al. (43) show that the dimension “Emotional Exhaustion” in particular is significantly related to long working hours, high job effort and low reward. It has also been shown that “Emotional Exhaustion” is particularly influenced by ERI with effects on the quality of care [e.g., Weigl et al. (36)].



Effort-Reward-Imbalance (ERI) (32, 37, 44)

Effort is measured by 5 items. All questions refer to one's present occupation and subjects are asked to indicate in how far the items reflect their typical work situation (Sample question Effort: “Due to the high workload, there is often a great deal of time pressure.” Sample question Reward: “I get the recognition I deserve from my superiors”). Higher ratings point to higher efforts, ranging from 1 (does not apply) to 5 (does apply). The sum of these ratings is computed as a measure of extrinsic effort (range from 5 to 25). Reward is measured by 11 items. After variable recoding procedures, lower ratings point to lower rewards, with the sum ranging from 11 to 55. The ERI ratio is computed as ratio of the effort score divided by the reward score and then multiplied by a correction factor to correct the difference in the numbers of items of the two scales. Values > 1 indicate a negative imbalance (ERI) between effort and reward (32, 44). Finally, overcommitment (OC) is measured by 6 items ranging from 1 (low) to 4 (high). (Sample item Overcommitment: People close to me say I sacrifice too much for my job). Sum scores for overcommitment range from 6 to 24. A score > 16 indicates that a subject is at risk to develop stress symptoms (32).




Statistical Analysis

All statistical computations were performed with the Statistical Package for the Social Sciences (SPSS), Version 24.0 and Stata 15.1 SE (Stata Corp, USA).


Bivariate Analysis

In a first step, significance tests were performed on all categorical variables using Chi square tests to estimate average, unadjusted between year differences. Continuous variables were tested on skewness and kurtosis for normal (Gaussian) distribution (using Stata's ladder command) and linearly transformed according to the ladder of power (45). Yet, none of the tested variables were eligible for linear transformation. Subsequently Mann-Whitney U-Test for nonparametric data was applied. Statistical significance was assumed for p ≤ 0.05.



Average Treatment Effect Estimation Using Propensity Score Matching

To improve comparability of the samples in 2006 and 2016 and to reduce the risk of bias due to confounding covariates, a statistical matching technique (i.e., propensity score matching) was applied (Cf. Table 4). This method is superior when comparing treated (or exposed) vs. untreated (or unexposed) populations from observational, non-experimental data (45). Here, similar observations are compared on the outcome variable of interest using propensity scores from a set of matching variables, which can be assumed to have an influence on working time and occupational stress. These variables were: sex, age, working full-time/part-time, working in hospital/private practice, leadership/assistance position. On all categorical matching variables, missing information was recoded into a new missing category prior to effect estimations (i.e., sex: male, female, missing) to include as much information as possible into the model (46). The Stata command “teffects psmatch” was used to estimate the average treatment effect from the present observational.



Mediation Analysis

Four distinct mediation models were estimated (Cf. Figure 2) [per year for the X variables “total working time (hours per week) and number of free weekends (per month)] using a structural equation approach as suggested by Ditlevsen et al. (47). The purpose of the mediation analysis is to see if the underlying association between worktime and free weekends and MBI is mediated by ERI in the same manner in both years. One of the main advantages of the structural equation approach is a simultaneous estimation of all specified pathways. Following the procedure for mediation analysis suggested by Hayes et al. (48) our equations were identified to estimate the direct, indirect, and total effect (see Figure 2 for a graphical representation of the model). All mediation models were adjusted for the potential differences across the two sampling timepoints using age (years), sex (male vs. female), and position (Managing position yes vs. no). The indirect and total effects are reported in Figure 2. The model parameters were estimated using a maximum likelihood procedure allowing missing values (Expectation-Maximization) to maintain as much information as possible. To better adjust for between subject variations, an alternative robust variance estimation method (bootstrapping with 1,000 replications) was performed.

The reported regression coefficients were not standardized to keep the original metric of X and Y for two reasons. First, to allow meaningful interpretation of the indirect effect and second, to allow for between year comparisons of the regression coefficients. For example, an indirect effect of “Work hours (per week)” (X) on MBI-EE (Y) can be interpreted as the difference in MBI-EE unit (Score change) attributional to the indirect pathway through the mediator ERI [see Ditlivsen et al. (47) for an in-depth discussion].





RESULTS

Descriptive Data Analysis of the Samples in 2006 and 2016

A total of N = 1,385 participants were available in 2006 and N = 687 in 2016. In 2006 we excluded N = 455 data sets, in 2016 N = 95 because the questionnaires were too incomplete. The total analysis sample comprise N = 1,840 participants. In 2006 38.8% of the participants were female. This proportion slightly increased in 2016 (43.2%). The mean age increased significantly by 3.5 years to 44.8 years (Cf. Table 1).


Table 1. Comparison of family, occupational and health characteristics after matching.

[image: Table 1]


Family Situation

In 2006, fewer physicians lived without a partner and less had children than in 2016. The number of children living in the household of the participants at the time of the survey decreased slightly from 2006 to 2016. (Cf. Table 1).



Professional Situation

The percentage of surveyed intensive care physicians working full-time at the time of the survey, decreased significantly by around 9 percentage points from 2006 to 2016. The percentage of those working in a hospital increased significantly by around 7 percentage points in this decade, while the percentage points of those working in private practices decreased. And in 2016 nearly 17 percentage points more of physicians surveyed held a senior position than in 2006 (Cf. Table 1).




Changes in Worktime, Burnout, and Mental Health Between the Samples in 2006 and 2016


Worktime

The number of free weekends (without being on call) increased significantly from a mean of 1.9 in 2006 to a mean of 2.1 in 2016. Regarding the number of hours worked per week, those surveyed listed approximately 3 hours more in 2006 than in 2016. (Cf. Table 1). Similar to these results, the working time of full-time employees decreased by 2.5 hours from 2006 to 2016 (95% CI −3.78 to −1.24, p ≤ 0.001, Mann-Whitney U-Test). This shows that the reduction in working hours from 2006 to 2016 is not the sole effect of more part-time work or a higher proportion of women.

Despite this improvement, there was no significant difference between 2006 and 2016 in the frequency with which the question “whether the participant had ever been on sick leave due to overload” was answered with yes. (Cf. Table 1).



Health and Medical History

There was no significant difference in participants suffering from an acute or chronic disease between 2006 and 2016. The frequency of medication intake, especially antidepressant intake, sedative intake, and analgesic intake also did not differ significantly between 2006 and 2016. A depression in the medical history was found by more than 5% participants less in 2016 than in 2006. The percentage of those who had the diagnosis confirmed by a medical specialist, however, had increased significantly by nearly 11 percentage points. This effect did not turn out to be significant. The number of respondents currently undergoing psychotherapeutic treatment did not change significantly between 2006 and 2016. Similarly, the number of those who had previously undergone psychotherapeutic therapy remained unchanged. Suicide attempts were less frequent in 2016 compared to 2006, but due to the small number of reported cases no statements can be made about the significance level.



Current Burnout Symptoms

The continuous variables (item means) in the domains “Emotional Exhaustion” “Personal Accomplishment” of the Maslach Burnout Inventory show a significant improvement from 2006 to 2016. In the domain “Depersonalization,” the item means did not differ significantly from 2006 to 2016 (Cf. Table 2). The sum scores show the same trend.


Table 2. Comparison of questionnaire scores of the study samples in 2006 and 2016.
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The dichotomous analysis of the MBI data indicate a similar proportion of 8.2% (N = 102 in 2006; N = 48 in 2016) reaching the 4.5 cutoff for “Emotional Exhaustion” (p = 0.37; Cf. Figure 1).


[image: Figure 1]
FIGURE 1. Descriptives of burnout risk, effort-reward-imbalance and overcommitment (percentage). P-values derived from propensity score matched data (ATE). Effort-Reward-Ratio >1 (p ≤ 0.001), MBI-EE score > 4.5 (p = 0.37), OC score > 16 (p = 0.15). Effect size: Cramers V = 0.1 small effect, V = 0.3 medium effect, V = 0.5 large effect (66): ERI-Ratio: −0.11; MBI-EE: −0.00; OC: −0.04.




Effort-Reward-Imbalance

An Effort-Reward-Imbalance (values > 1) existed in 2006 for 23.9% (N = 298) of the participants; in 2016, the percentage was about 10 percentage points lower (14.7%; N = 87) (p ≤ 0.001). The percentage for Overcommitment did not differ significantly from 2006 to 2016 (2006: 27.2%, N = 340) vs. 2016: 23.8%, N = 48; p < 0.15) (Cf. Figure 1).



Correlations

Table 3 reports Pearson's correlations between socioeconomic/professional factors and assessment of Effort-Reward-Imbalance and burnout, excluding the “not reported” categories. The more hours worked per week and less free weekends per month showed a statistically significant correlation with higher scores for Overcommitment, Effort-Reward-Imbalance and “Emotional Exhaustion” (MBI-EE). Having children (No/Yes) correlates significantly with slightly higher scores on ERI, while having a partner (No/Yes) correlates statistically significant and positively with MBI-EE and statistically significant and negatively with Overcommitment. Men seem to report lower MBI-EE scores compared to women. Working in an assistance position correlates statistically significant with lower Overcommitment and higher MBI-EE.


Table 3. Results of the correlation analyses (combined 2006 and 2016).

[image: Table 3]


Table 4. Average treatment (year) effect from observational data using logistic models after propensity-score matching (2016 vs. 2006), caliper 0.15.
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Mediation

Figure 2 shows the unstandardized coefficients from the four different mediation models. The comparison of coefficients of 2006 and 2016 reveals a similar picture. Largest difference is seen in the association of ERI with MBI-EE [Path B].


[image: Figure 2]
FIGURE 2. Mediation analyses of workload factors effort reward imbalance (Mediator M) and burnout (Dependent variable Y) as continuous variable per assessment year (2006 vs. 2016); all structural equation models (bootstrapped) were adjusted for age, sex, working fulltime/part-time, working in hospital/private practice and leadership/assistance position; *p <0.05, **p < 0.01, ***p < 0.001. Unstandardized coefficients are reported. C refers to the direct effect of X on Y without inclusion of the according mediator M. C′ refers to the direct effect of X on Y with inclusion of the according mediator M. For example, in 2006 per unit change in work hours per week the ERI rises by 0.004 points. Similar, per unit change in ERI, the MBI-EE scale increases on average by 1.6 scalepoints.


The variable “Work hours (per week)” was significantly positively associated with ERI [Path A1] in both years. The variable “Free weekends (per month)” was significantly negatively associated with ERI [Path A1] in both years. Furthermore, ERI was significantly associated with both MBI-EE in both years [Path B]. “Work hours (per week)” was significantly positively associated with MBI-EE, [Path C1] but not when the mediator was added to the model [Path C′]. Thus, we assume a complete mediation. In addition, “Work hours (per week)” had a significant indirect and total effect in both years. “Free weekends (per month) had a significant and total effect in both years. The effect was weaker in 2016 than in 2006.

The proportion mediated is estimated as follows: “Work hours (per week)” 2006= indirect/total effect = 0.0056/0.0061 = 92%. ERI mediated to 92% the effect of the “Work hours (per week)” on MBI-EE in 2006. ERI mediated 72% of the effect of the “Work hours (per week)” on MBI-EE.

The proportion mediated “Free weekends (per month)” 2006: ERI mediates 98 % of the effect of the “Free weekends (per month)” on MBI-EE. In 2016, ERI mediated 81% of the effect of the “Free weekends (per month)” on MBI-EE.

Post estimation results indicate significant indirect effects of “Work hours (per week)” or “Free weekends (per month)” mediated through ERI in all four mediation models (Cf. Figure 2).





DISCUSSION

In the two cross-sectional surveys in 2006 and 2016 presented here we assessed mental health professionals, working in intensive care, with semi-structured questionnaires to obtain data on their personal life and working conditions and with standard instruments (Effort-Reward-Imbalance Questionnaire and Maslach Burnout Inventory) (35, 44) based on the literature suggesting high risk for emotional stress and affective psychopathology in this group (1, 5, 14–16). The surveys were conducted at two annual conferences. Our aim was to investigate the connections between private and professional conditions and health-related factors (professional life, stress, family, and burnout), and their changes during the intervening decade. The data show changes in working life, stress levels, and mental impairment of intensive care physicians in the decade from 2006 to 2016, and they make it possible to identify correlations with a Working Hours Act transposed into European law at the beginning of this decade.


Private, Occupational, and Health Situation

Between 2006 and 2016 an important legislative intervention for physicians was enacted: the German Working Hours Act (27). This law classified the assessment of on-call duty by doctors as working time, so that the legally permissible working hours of physicians were reduced. Our data show that, even after adjusting for the different composition of conference attendees, weekly working hours had decreased and free weekends had increased as one would expect from the effects of the new legislation. Beside those concerning working hours and free weekends, we observed several changes in sociodemographic composition and family structure.

The approach of the gender data from 2006 to 2016 probably reflects the increase in the number of women working in the medical field (49, 50). What is noteworthy is the higher mean age and the higher percentage of the number of surveyed intensive care physicians in leadership positions in 2016 compared to 2006. This suggests a development whereby younger physicians, who tend to be residents, attend conferences less frequently than their older colleagues and colleagues in leadership positions than in the past. It is also possible that the higher percentage of women might have contributed to this finding if women attend conferences less frequently because of family commitments (51). To avoid possible confounds arising from the different composition of participants in the two cohorts, we conducted analyses where the samples were matched for these variables.

A possible reason for the significantly lower number of weekly working hours in 2016 compared to 2006 might in part be the higher number of part-time positions. However, also the number of hours worked by full-time participants decreased significantly in these 10 years. The amendment and implementation of the German Working Hours Act (27) may have played a role in this respect. The increase of free weekends without being on call between 2006 and 2016 points in the same direction. It is also possible that a changed attitude about the profession and the preparedness to take time off, especially in younger physicians, may have contributed to this development (52, 53).

What is noteworthy regarding the health-related data is that there were no significant changes in the incidence of reported acute and chronic illnesses and in the use of medication between 2006 and 2016. At the same time, the incidence of reported depressive episodes in the medical history of the physicians surveyed decreased significantly by almost 6 percentage points. However, the incidence is still relatively high at 16.5% in 2016 in comparison with the general population. The lifetime prevalence of a depressive episode in Germany is currently 11.6% (54). With regard to suicidal tendencies, the physicians we interviewed seem to be relatively unaffected. The rates of attempted suicides of the physicians surveyed (0.9 % in 2006; 0.5% in 2016) were lower than the lifetime prevalence of attempted suicides in Germany (1.7%) (55). The empirical literature indicates that the suicide rate for physicians is by 1.4-2.7 times higher than that in the general population or for members of other academic professions (33, 34). Naturally, we could only ask about suicide attempts. Interestingly, the rates of attempted suicides decreased from 2006 to 2016, even though we cannot make any statements on significance due to the small number of cases. According to the ERI model, the decline could be attributed to the decline in stress and burnout risk from 2006 to 2016 (28, 30).

There were no significant changes in reported depressive episodes in the medical history, but the percentage of those who had the diagnosis confirmed by a medical specialist increased from 2006 to 2016 by nearly 12% percentage points. This tendency gives us reason to hope that the stigmatization associated with a psychiatric diagnosis has decreased within the medical community (56), even if the difference is not statistically significant. Also, the percentage of practitioners accepting psychotherapeutic help in the past is nearly as high as the rate of those who suffered from a depressive episode in the past and did not decrease parallel to the frequency of reporting depression in the medical history. This may be indicative of a beginning change in the acceptance of psychiatric help among intensive care physicians. This is remarkable, as doctors often find it difficult to switch to the role of the patient, and mental illness is stigmatized even among physicians (57, 58). Notwithstanding these improvements, the propensity to avail oneself of psychiatric or psychotherapeutic treatment in the face of the high self-reported morbidity remains remarkably low.

This is also reflected in the sick leave figures, which did not differ significantly from 2006 to 2016, but appear low compared to those for depressive episodes in the past and acute/chronic disease at the time the survey was conducted. Possibly this points to a culture in medicine of not taking time off when sick (59).

As a note of caution, it should be mentioned here that the data on depression in the medical history and attempted suicides are based on a retrospective self-assessment. It is possible that intensive care physicians may not be proficient in the assessment, perception, and interpretation of psychiatric symptoms. Nevertheless, our data are consistent with previous reports of severe stress in intensive care physicians caused by the specific challenges in this area of work (5, 60).



Effort-Reward-Imbalance, Overcommitment, and Burnout

The main findings of our study concern burnout risk and occupational stress. The ERI model proposed by Siegrist measures effort/reward crises at the workplace. If an Effort-Reward-Imbalance persists, the individuals in question may develop psychological and physiological stress symptoms that may be harmful in the long run (28, 37). The ERI model also takes the individual overcommitment into consideration, which, if excessive, may also lead to a higher risk for illness (37).

Interestingly, the surveyed intensive care physicians report high levels of overcommitment in both years, while the Effort-Reward-Imbalances score for this group was significantly lower in 2016. This can be seen at a glance in the comparison of dichotomous variables (Figure 1). A possible explanation is that not the intrinsic factor “overcommitment,” that obviously remained unchanged high over the decade, but both, the number of hours worked per week and the frequency of on-call weekends, which decreased significantly between 2006 and 2016, have reduced the experience of work-related stress (Effort-Reward-Imbalance). The correlation analysis and the computed mediation model confirm this assumption.

In the domains “Emotional Exhaustion” and “Personal Accomplishment” of the Maslach Burnout Inventory the continuous variables show a significant difference between 2006 and 2016, with lower scores in 2016. An explanation for this improvement in burnout risk could be the reduced occupational stress respectively the reduced Effort-Reward-Imbalances. This in turn would be consistent with Siegrist's model, which suggests that Effort-Reward-Imbalances lead to psychological stress symptoms and health impairments (28). It is also consistent with Maslach and Jacksons Burnout model. They see working conditions and organizational structures as the main cause of burnout symptoms, and interpret burnout as a mismatch between a human being and working conditions (42).

In spite of the improvement in terms of Effort-Reward-Imbalances and burnout risk since 2006, the figures remain relatively high in comparison to the general population.

In this study 8.2% of the physicians reached the cutoff for an acute burnout risk, the item means for 2016 were 3.0 (EE), 2.48 (DP), and 4.74 (PA) and thus significantly lower than the values found by Wang et al. (43) in a cohort of 475 physicians in China. The authors report item means of 3.49 for EE, of 2.27 for DP and of 5.12 for PA. The data are only comparable to a limited extent, since the authors used a 19-item revised Chinese version of the MBI with a rating of items from 1 to 7 and a cut-off of 4.5 (43). The “Study on the Health of Adults in Germany” (61) reports a burnout prevalence of 4.2% for German employees. A comparison of burnout in US physicians and in the general population in 2012, using a 22-item version of the MBI, revealed a burnout sum score of 21.0 for “Emotional Exhaustion,” 5.0 for depersonalization and 42.0 for personal accomplishment in the physician's sample and significantly higher risk for “Emotional Exhaustion,” “Depersonalization” and overall burnout compared to the matched population sample (3). In a survey among members of the State Chamber of Physicians of Saxony, Germany, similar sum scores for “Emotional Exhaustion” (21.3), higher sum scores for Depersonalization (9.9) and lower scores for Personal Accomplishment (36.3) were found (7). Our findings indicate an even less favorable situation in the 2016 sample (EE: 27.0; DP: 12.4, PA: 33.2), although Burnout scores showed a positive trend since 2006 to the effect that MBI-EE item means and sum scores decreased significantly. The scores for MBI-DP and MBI-PE also decreased, but this change was not statistically significant. However, the comparison of our data with the data of Wang et al. (43), Shanafeldt et al. (3), and Pantenburg et al. (7) is only possible to a limited extent, since we used a 21-item version of the MBI (38) and coded the items with 1-6, while our colleagues used other versions of the MBI and coded the items differently. This could explain the higher values in our study.

The evaluation of data from the Second German Sociomedical Panel of Employees identified an Effort-Reward-Imbalance ratio > 1 among 25.9% employees in the general population (62). Larisch et al. (63) found an Effort-Reward-Imbalance ratio > 1 in 16.1% among 315 employees of a metropolitan transport company. Pantenburg et al. (7) reported an averaged Effort-Reward-Imbalance-Ratio of 1.3 and mean values for effort, reward, and overcommitment of 17.9, 31.2, and 14.2, which are all well above the values in our sample in 2016.



Correlations Between Occupational and Private Factors and Effort-Reward-Imbalance and Burnout

In our correlation analyses we looked at relations between gender, professional position, weekly working hours, free weekends, partnership, and children with Effort-Reward-Imbalance (ER-Ratio > 1), overcommitment and the dimension “Emotional Exhaustion” of burnout syndrome. Depression and suicide attempts in medical history were excluded on the one hand because we were interested in the current situation at the time of the survey. On the other hand, the data collected by standardized instruments are more objectifiable, as non-standardized requested data on the prehistory. Particularly in questions of depression and suicide tendencies, it must be considered that in the context of a congress these topics may be avoided and there is a tendency to trivialize earlier difficult phases of life.

We decided to consider only the dimension “Emotional Exhaustion,” since Maslach et al. (42) described this dimension to be the central element of burnout, and the most obvious manifestation of this complex construct (42). In addition, the data from Wang et al. (43) show that the dimension “Emotional Exhaustion” in particular is significantly related to long working hours, high job effort, and low reward. It has also been shown that “Emotional Exhaustion” is particularly influenced by Effort-Reward-Imbalance with effects to quality of care [e.g., Weigl et al. (36)].

The correlation analysis revealed correlations between weekly working hours and free weekends and OC, ERI, and MBI-EE. We tried to clarify by means of a mediation analysis whether these effects are direct or whether the influence of working time on burnout is mediated by ERI. Overcommitment was left out, since OC is the intrinsic (and relatively stable) component of the ERI model and, at high levels, leads to the stress experience being intensified by gratification crises (28, 37). Since this effect is already established in the model and the OC values had changed little between 2006 and 2016, we did not consider OC in a mediation analysis.

The mediation analyses showed a complete mediation of the relationship between working time and “Emotional Exhaustion” as a core dimension of burnout through Effort-Reward-Imbalance. We could determine this for the data from 2006 and also for the data from 2016, although in these 10 years Effort-Reward-Imbalance has clearly decreased, as well as “Emotional Exhaustion.” And we were able to determine this mediation effect both for the weekly working time and for the number of free weekends per month. In particular, the indirect effect of free weekends was highly significant. This seems essential to us because we suspect that there is a difference in the recovery effect between e.g. half an hour less work per day and one free weekend day more per month.

According to the correlation and mediation analysis and the decreasing rates in both, weekly working hours/free weekends and Effort-Reward-Imbalance, from 2006 to 2016, there seems to be a solution to the problem of high occupational stress and burnout risk: fewer working hours per week and more free weekends. This solution poses considerable difficulties. Reduced working hours may mean that more physicians need to be hired. This means additional financial expenditure for the employers, additional financial expenditure for the federal state which has to train more physicians and restructuring and additional expenditure at the medical faculties. But it can also mean changing processes. Away from excessive bureaucratic tasks, toward more patient centricity with more flexibility and room for maneuver, as Smaggus' work suggests (64).




STRENGTHS AND LIMITATIONS

One of the strengths of our study is that it addresses a very topical issue. The methodological strengths of our study lie in the recording of occupational stress and mental impairment using established models of work stress and burnout (32, 42). This enables a theory-based interpretation and points the way to appropriate interventions. Also, we were able to collect data from a large sample of physicians working in different settings and areas of intensive care medicine, and we achieved relatively high response rates, which increases the informative value of our data. A further strength lies in the prospective investigation of the effects of working conditions of physicians over a long follow up period.

In addition, some limitations of our study are noteworthy.

First of all, the samples comprise of two independent cross-sectional surveys, which limits statements about individual change over time.

Our study aims to investigate the effect of statutory working time regulation on indicators of stress (ERI and Overcommitment) and burnout. The temporal relationship between working time and stressful life or burnout has already been established by longitudinal studies in physicians (18, 20). Therefore, between the present two cross-sectional samples we assume a similar temporal relationship.

The conference where the data were obtained are the largest conferences for intensive care medicine in Germany. In 2016 about 6000 intensive care physicians participated (38). The conference offers a scientific program and training opportunities. It is aimed at both university and non-university intensive care physicians, physicians in clinics and practices. The survey conducted at these conferences enabled us to cover the range of intensive care physicians as well as possible, thus increasing the representativeness.

Yet, we collected the data with the same methods (paper pencil questionnaires) from the same target group (physicians) and at the same conference.

The studies were carried out at conferences, which means certain selection of the participants. The advantage of achieving data on a conference is a good response rate, which we probably got by the direct and personal information of the participants.

At the same time, we cannot rule out an overlap of participants, who took part on both conferences.

We discovered a small reduction of working hours in the period of 10 years. This could be a result of a change in the law, but also many other aspects have changed in 10 years that we have not recorded or could not record (i.e., increase in the proportion working part time).

The studies were carried out at intensive care conferences in Hamburg, which did not prevent a certain selection. The intuitive assumption that acutely or severely stressed and exhausted colleagues are less likely to attend a conference would mean that the study underestimates the prevalence of Effort-Reward-Imbalance and burnout. Another point is the congress venue. Hamburg is an attractive cosmopolitan city that perhaps attracts a different sample than a smaller or provincial congress venue.

For the survey at congresses, we decided with the aim of achieving a good response rate, which we wanted to achieve through the large number of participants at the congress and the direct and personal information of the participants. The return rate was then actually higher than typically expected when surveys are mailed or emailed (65).

The data collected were determined by self-disclosure, which must also be viewed critically, despite anonymous submission of the questionnaires. It is conceivable that statements on depression and suicide could be avoided in the context of a conference. In this case, we would have expected no statements to be made on these issues. As we had little missing information in questions on these topics, we assume that this was not too much of an obstacle. A fundamental tendency toward dissimulation or aggravation of symptoms and medical history, for whatever reason, cannot be recorded with questionnaires, but must be considered when collecting data using this method.

The study was conducted with intensive care physicians, which allows statements on this group, but the transferability of the results to other specialist groups must be viewed critically. Another limitation of our study is that we collected data from random samples of physicians working in Germany. The extent to which our data can be transferred to other countries is unclear.

Methodologically, it must also be considered with caution that we relate the working time surveyed to occupational stress, measured with the Effort-Reward-Questionnaire, whereby the ERI questionnaire also asks about the burden of working time in one item. Yet, we gave priority to maintain the validated instrument.

For physicians from other European countries, the data could be of interest and informative value as they show changes in working hours, stress and burnout after the implementation of European labor law. This could have implications for interventions in clinics in other European countries.

Despite the limitations our conclusions provide valuable insights into the mechanisms of how the balance between effort and reward for intensive care physicians can be maintained and positively influenced. The data on the correlations between weekly working hours, free weekends and ERI and psychological stress in the form of burnout indicate that this is a worthwhile endeavor.

In summary, our study constitutes the first large questionnaire survey on occupational and private life stress factors, burnout and health in physicians working in intensive care after a legislative intervention. Our data show positive changes in the professional and private situation as well as the emotional well-being of intensive care physicians, but there is stillroom for further improvements. The influence of the number of hours worked per week and the number of on-call weekends on the ERI illustrates the need for preventive interventions, specifically designed for physicians working in intensive care. These results should be further substantiated by prospective studies. Still, it should be possible to reduce professional stress by taking some action regarding the number of hours worked, which seems reasonable in a specialty that is characterized by high emotional stress, and the intensive and constant confrontation with “end of life” issues. Taking into consideration the tendency to overcommit, this should be supplemented by individual preventives measures as well as easily accessible therapeutic support, customized for the needs and fears of the physicians working in intensive care.
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Psychological risk assessment is a legal obligation for companies and part of occupational safety and employment protection in Germany. However, data from psychological risk assessments in nursing staff are scarce, although this population is at increased risk for secondary traumatic stress by patient experienced trauma. Therefore, our study aimed at examining the frequency of reported secondary trauma events, secondary traumatic stress, and its possible consequences for psychological well-being and work ability in nurses. N = 320 nurses (n = 280 female) were assessed at a University Hospital in Germany as part of the psychological risk assessment. Secondary traumatic events, secondary traumatic stress, and symptoms of depression and anxiety were measured using self-report questionnaires (PHQ-2, GAD-2), and work ability was assessed using a modified version of the questionnaire for workplace analysis (KFZA). Of 320 nurses, 292 (91.2%) experienced secondary trauma, and 74 nurses (25.3%) reported secondary traumatic symptoms. Nurses with secondary traumatic symptoms reported higher depression (p < 0.001) and anxiety scores (p < 0.001) compared to nurses without secondary trauma experience, and to nurses with secondary trauma experience but without secondary traumatic stress (both p < 0.001). Further, nurses with secondary traumatic stress reported significantly reduced work ability, social support and control over work, and increased emotional strain and labor time. Nurses with secondary traumatic stress may be at increased risk of developing major depression and anxiety disorders, and particularly need support in overcoming secondary traumatic experiences. Psychological risk assessment is a useful tool to identify groups at risk, and pave the way to implement strategies to improve mental well-being and prevent work ability in high risk groups.
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Introduction

Work-related stress belongs to the most concerning issues in occupational health in industrialized countries (1). Stress is experienced by approximately 45% of European employees, and is seen as the second most important threat after musculoskeletal problems posed by the working environment (2). Studies supports the association between perceived stress, physical and mental health, being probably linked via stress axis activation (3).

The implementation of psychological risk assessments has been a legal obligation for German companies since 2013 (4). Although there are no regulations regarding the instruments used to assess psychological risk at work, it was proposed to use questionnaires and/or structured interviews to capture data from employees. This offers the opportunity to assess work-related psychological risk factors such as secondary traumatic stress and relate them to measures of psychological health and work ability.

Among hospital workers, patient care professionals are more vulnerable to develop work-related health problems compared to other professions (5). Among others, secondary traumatic stress (STS) is an occupational hazard for persons who provide direct patient care. STS is defined according to Figley (1995) as “the natural consequent behaviors and emotions resulting from knowledge about a traumatizing event experienced by a significant other. It is stress resulting from helping, or wanting to help a traumatized or suffering person” (6).

The experience of STS has been reported frequently in many caring professions including nursing. There are several published studies examining STS and closely related conditions in different nursing specialties such as emergency care (7–9), critical care (10), cancer/oncology (11, 12), internal medicine/heart and vascular nurses (13), primary care (14), labor and delivery (15), psychiatric care (16), and pediatric care (17, 18). These studies demonstrated that STS is a frequent condition across nursing specialties, with prevalence rates ranging between 35% and 60% (19).

Nurses who experienced STS were described to suffer emotionally as a result of shared traumas with their patients. They may have recurrent thoughts or distressing dreams, sleep disturbances, and even flashbacks of difficult patient experiences have been described. Furthermore, they may have difficulties performing their jobs because of psychological distress (8).

We here report data from a cohort of nurses working in a university hospital in Germany who underwent psychological risk assessment between 2016 and 2018. We aimed at examining the frequency of secondary traumatic experiences, STS, and their potential association with measures of psychological and work-related problems. Our primary hypothesis was that individuals who reported secondary traumatic stress have increased anxiety and depression scores.



Methods


Participants

This study was approved by the local ethic committee (Hannover Medical School). Psychological risk assessment was performed in 1,057 participants working in different professions and in different Departments at the Hannover Medical School. Participants were asked to fill in a questionnaire anonymously as a part of the psychological risk assessment process. Of the 1,057 participants 338 were nurses, of whom 320 questionnaires were complete.



Measures

Secondary traumatic stress was assessed using a questionnaire with two questions which are part of the Freiburg PTSD Screening (20). Participants were asked whether they experienced traumatic events at work (yes/no), and whether they currently suffer from flashbacks regarding traumatic events at work (yes/no). These data were used to classify subjects based on STE/STS into three distinct groups. If no traumatic work event was reported, subjects were classified as the “no STE” group. If a traumatic event at work was reported without flashbacks, subjects were classified as experience of secondary traumatic event without secondary traumatic stress, the “STE without STS” group. If flashbacks were affirmed in the context of this traumatic experience, subjects were classified into the “STE with STS” group.

Symptoms of depression and anxiety were assessed using the two item Patient Health Questionnaire-2 (PHQ-2) (21) and the two item Generalized Anxiety Disorder scale (GAD-2) (22). Both scales pertain to symptom frequency during the last two weeks using a 4-point Likert scale (0-3) ranging from “Not at all” (0) to “Almost every day” (3). Scores for both questionnaire range from 0 to 6, with ≥3 being used as the optimal cutoff point for screening purposes. The PHQ-2 assessed the frequency of depressed mood and anhedonia (“Loss of interest” and “Dejection or hopelessness”). Sum scores ≥3 suggest a major depressive disorder (23). The GAD-2 assessed core anxiety symptoms, i.e. tension and uncontrollable worry (“Nervousness or tension” and were “Not being able to stop or control worries”). Scores ≥3 points suggest presence of an anxiety disorder (24).

Age was measured on a 5-point ordinal scale consisting of the items “up to 25 years”, “26–35 years”, “36–45 years”, “46–55 years”, “56 years or more”.

Work strain and work ability were assessed using a modified version of the questionnaire for workplace analysis (KFZA; Prumper, Hartmannsgruber and Frese (25). The final questionnaire consisted of 7 scales with two items each: Questions about workload (two items, α = 0.70), control over work (two items, α = 0.70), social support (two items, α = 0.72), workflow (two items, α = 0.70), feedback (two items, α = 0.64), work environment (two items, α = 0.60), and information/participation (two items, α = 0.70). Denominators ranged from “I strongly agree”, “I agree”, “Neither agree nor disagree”, to “I disagree” and “I strongly disagree”.



Data Analysis

All statistical analyses were conducted using SPSS version 25. Descriptive analyses were performed for the whole group concerning age, gender, marital status, nursing specialty, secondary traumatic events and secondary traumatic stress, and occupational conditions.

Group differences concerning nominal variables were compared using Chi square tests. To examine the effects of STE/STS, MANOVA’s were performed using STE/STS as independent variable with the 3 levels “no STE”, “STE without STS” and “STE with STS”, and measures of psychological health (PHQ-2, GAD-2;MANOVA #1) as well as measures of work strain and work ability (MANOVA #2) as dependent variables. Finally, Bonferroni-corrected post-hoc tests were used for pairwise comparisons.




Results

Eighty-eight percent of the sample were female, and most were in the age range between 26-35 years. One-hundred thirty (40.6%) were working in internal medicine, 78 (24.4%) in surgery, 63 (19.7%) in pediatric care, and 49 (15%) in psychiatric care (Table 1). Most nurses were partnered (207, 64.7 %) .


Table 1 | Psychosocial and occupational data.



Secondary traumatic events were reported by 292 nurses (91.2%), of whom 74 (25.3%) reported that these events lead to continuous rumination and/or flashbacks (Table 1).

A MANOVA with group (no STE; STE without STS; STE with STS) as independent variable, and psychological health as dependent variables (PHQ-2, GAD) showed a significant multivariate effect [Wilks Lambda = 0.88, F(4, 632) = 10.5, p < 0.001, partial η2 = 0.06]. Corresponding univariate tests showed significant group effects for both symptoms of anxiety (GAD-2 sum score) [F(2,317) = 16.0, p < 0.001, partial η2 = 0.09] and symptoms of depression (PHQ-2 sum score) [F(2,317) = 20.3, p < 0.001, partial η2 = 0.11].

Post-hoc analyses for symptoms of anxiety revealed higher GAD-2 sum score in nurses who experienced secondary traumatic stress compared to nurses without experience of a secondary traumatic event (p < 0.001), and compared to nurses who had experienced secondary traumatic event with developing secondary traumatic stress (p < 0.001) (Figure 1A).




Figure 1 | (A) Increased symptoms of anxiety symptoms in nurses who reported secondary traumatic stress (STS) compared to both other groups. *Indicates a significance level <0.001. (B) Increased symptoms of depression in nurses who reported secondary traumatic stress (STS) compared to both other groups. *Indicates a signifcance level <0.001.



Post-hoc analyses for symptoms of depression revealed higher PHQ-2 sum score in nurses who experienced secondary traumatic stress compared to nurses without experience of a secondary traumatic event (p < 0.001), and compared to nurses who had experienced secondary traumatic event with developing secondary traumatic stress (p < 0.001) (Figure 1B).

Further analyses were made to identify possible group associations with regard to measures of work strain and work ability. There was a significant multivariate effect of group on work strain and work ability [Wilks Lambda = 0.87, F(14, 596) = 2.7, p = 0.001, partial η2 =.06]. Corresponding univariate tests showed significant group effects for workload [F(2,304) = 8.3, p < 0.001, partial η2 =.05], social support [F(2,304) = 4.6, p = 0.011, partial η2 =.03], workflow [F(2,304) = 10.2, p < 0.001, partial η2 =.06] and participation [F(2,304) = 7.1, p = 0.001, partial η2 =.04], but no significant effects for control over work and planning [F(2,304) = 2.9, p = 0.057], work environment [F(2,304) = 1.7, p = 0.18] and feedback [F(2,304) = 1.3, p = 0.27]. The corresponding descriptive statistics for all work-related data are shown in Table 2.


Table 2 | Descriptive statistics for age, gender, and nursing specialty, work strain and work ability dependent on secondary traumatic experiences (no STE, STE without STS, STE with STS).



Post-hoc analyses revealed that nurses from the “STE with STS” group reported significantly more frequent feelings of “being under pressure” and “having too much work” (workload scale) compared to nurses from the “no STE” (p = 0.005) and nurses from the “STE without STS” groups (p < 0.001, see Table 2 for descriptive statistics). Furthermore, nurses from the “STE with STS” group reported less support by colleagues and supervisors (support scale) than nurses from the “STE without STS” group (p = 0.010). In addition, nurses from the “STE with STS” group reported being less being informed/well equipped and more often interrupted (workflow scale) than nurses from the “STE without STS” group and the “no STE” group (both p-values < 0.001). Finally, “STE with STS” nurses reported being less kept up-to-date with information and ideas/less being considered by superiors (participation scale) than “STE without STS” (p = 0.002) and “no STE” (p = 0.015) nurses. There were no group effects with regard to age, gender and nursing specialty (all p-values n.s). See Table 2 for an overview of descriptive statistics regarding all post-hoc tests and distributions.



Discussion

This study assessed the frequency of secondary traumatic experiences, secondary traumatic stress, mental health problems and work ability in 320 nurses from a university hospital. We demonstrate high rates (> 90%) of self-reported secondary traumatic experiences in nurses of different professions. Those who developed STS (25.3%) displayed more symptoms of depression and anxiety, experienced higher job strain, and lower work ability.

The psychological and work-related consequences of secondary traumatic stress in nurses have seldom been studied. Reports so far demonstrated relatively high levels of STS in nurses (19), described risk factors (26) and emotional consequences such as compassion fatigue and burnout (27, 28). Our study expands these studies by showing high amounts of secondary traumatic experiences in nurses from different nursing specialties, demonstrating that those who are burdened by secondary traumatic stress report higher levels of anxiety and depression symptoms, and demonstrating consequences in the workplace. In particular, we found that those afflicted by STS reported higher job strain, less social support by colleagues and supervisors, and less participation.

The combination of STS with psychological burden and less social support by peers may pave the way to further problems such as the development of anxiety disorders, major depression (29, 30), and absenteeism from work (31). Predictors of absenteeism in nurses have been reviewed by Davey and colleagues, and high job strain, low peer or supervisor support, low work control, and high role overload were identified as important factors (31). Several of the aforementioned factors were also found in our sample of nurses with STS.

Other factors leading to the experience of job strain have been studied intensively. Job characteristics, such as high work demands in combination with limited autonomy and support were shown to contribute to an overall experience of job strain. (32, 33). Further, personality traits may play an important role in perceiving job demands as stressful. E.g., type D personality has been proposed to consist of distress-prone characteristics, i.e. inhibited interpersonal interactions and a predisposition towards negative affectivity (34). Type D personality traits have been associated with higher levels of depressive symptoms, overall mental stress and health, higher rates of disability and higher rates of sick leave (35–37). In a recent study by Duan-Porter and colleagues, personality traits of negative affectivity accounted for 36% of between-individual variation in depressive symptoms over 12 months, and job characteristics and coping explained an additional 5% and 8% (38).

Individual coping strategies may also influence perceived job strain and the development of depressive symptoms. Individuals who are at greater risk for depression have more avoidant coping strategies, while individuals who deal proactively with stressors and use social support seem to be less prone to depression (39–41).

Since personality traits and coping strategies were not assessed in our study, we cannot rule out whether personality traits of nurses with difficulties to cope with patients’ situations may influence the perception of secondary traumatic event and secondary traumatic stress. Further, we cannot comment on the question whether workplace-related stress may add or multiply the risk of secondary traumatic events.


Implications for Practice

Based on our findings we recommend including measures of secondary traumatic events and secondary traumatic stress symptoms in the psychological risk assessment process for nurses and for employees of other professions who directly care for patients in hospitals. Measures of individual coping strategies and personality factors may also be integrated.

An open question applies to whether a 2-question solution like in our study might be sufficient, or whether more detailed questionnaires are advantageous. E.g., a more detailed analyses of secondary traumatic stress symptoms can be achieved using the Secondary Traumatic Stress Scale (42), that corresponds to the symptoms of post-traumatic stress disorder listed in the Diagnostic and Statistical Manual of Mental Disorders (43). The STSS is composed of three subscales, namely intrusion, avoidance, and arousal. The instrument is designed to assess only secondary traumatic stress, and has achieved high levels of internal consistency reliability in published studies (19). However, one has to take in mind that data driven from a psychological risk assessment are part of occupational health and safety procedures. These assessments typically do not integrate sophisticated measurements as this is the case in clinical studies.

Second, based on our results and on other existing studies, comprehensive offers for nurses are recommended to provide continuous psychological support. Nurses need to be educated about their vulnerability when working with patients, about signs and symptoms of secondary traumatic stress, risk factors, and STS-related coping behaviors such as avoidant and numbing responses (44). Further, continuing education may be offered whereby nurses learn about ways how to prevent STS symptoms, and increase resilience to STS.

Several factors have been described that may enhance or prevent the occurrence of STS symptoms. According to Ratrout and Hamdan-Mansour, personal and organizational factors have to be considered to understand the process of developing STS symptoms (8). Personal factors include age (26), gender and years of working experience (7), educational level (45), trauma training, social support and personal trauma history (26) coping strategies (40) and personality factors (46). Organizational factors include trauma case load (26), peer and organizational support (47), and clinical supervision (48).

Rourke (2007) identified three areas of strategies (personal, professional, organizational) for preventing or ameliorating STS (49). On the personal level, strategies such as a healthy lifestyle (such as getting enough sleep, regular exercise, healthy diet), enjoying leisure time activities, managing a good work-family balance, permitting adequate time for grieving lose patients, and eventually using psychotherapy for those care providers who have strong emotional responses in the context of STS were recommended (49).

On the professional level, suggested strategies comprised peer consultation, setting boundaries, and/or meeting regularly with respectful professionals; and on the organizational level, strategies such as establishing a respectful and encouraging atmosphere and creating a support team were recommended (49).

These offers may include external and/or internal supervision, group intervision, and continuous quality management. Hospitals are recommended to offer opportunities for crisis intervention to nurses (and other employees) after a secondary work-related traumatic event. Our results demonstrate the effect of (perceived or real) lack of social support by colleagues and superiors. Therefore, a positive working atmosphere, offers to promote collegiality, an appreciative and constructive feedback culture should be mandatory.



Limitations

The nature of the traumatic stressors, and psychological factors such as subjective interpretation of the traumatic stressor were not assessed in our study. Further, due to the cross-sectional design of the study we can only report associations, and cannot infer causality. The data presented here belong to the psychological risk assessment, which is a legal obligation for companies in Germany. The questionnaire used here had to be approved by the Employee Committee. Some interesting facets of our results, such as personality traits, coping mechanisms, and ability for the job, were not approved.




Conclusion

We found high rates of secondary traumatic experiences in nurses of different professions. Those who developed secondary traumatic stress displayed more symptoms of depression and anxiety, higher job strain and lower work ability. We conclude that secondary traumatization and secondary traumatic stress symptoms should not be regarded as a lack of resilience, but as an occupational hazard of the nurses’ working environment. The issuing of measures to reduce secondary traumatic stress symptoms is an opportunity for hospitals to promote mental health, work ability and commitment to the company by their employed nurses.
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Burnout rates are estimated to be twice as high among healthcare professionals as in the general working population, and studies indicate rising incidence. The present study aimed to identify the contextual factors associated with self-reported burnout rates among French psychiatrists. A total of 860 French or French-speaking psychiatrists completed an online questionnaire when they registered for a major psychiatric conference. The Copenhagen Burnout Inventory, a validated scale that independently appraises personal, work- and patient-related dimensions, was used to assess the degree of perceived burnout. Respondents were divided into lower risk and higher risk groups. The latter contained the 25% of individuals who scored the highest on each of the three dimensions of the CBI scale. Univariate analysis showed that private practice was associated with lower levels of risk on the personal and work-related dimensions. Working for the public sector and long hours were both associated with a higher score on the work-related dimension. Interestingly, none of the variables we investigated, except from poor atmosphere at work, correlated with the patient-related dimension. Among public-sector psychiatrists, female gender, longer hours, and more consultations per week were associated with a higher score on the work-related dimension. Working four or more night shifts per month was significantly associated with a higher score of burnout risk on all three dimensions. Private- and public-sector practitioners who mainly treated patients with schizophrenia had a higher score of burnout risk. Multivariate analysis showed that a poor atmosphere at work, longer hours, and working four or more night shifts were significantly associated with higher score of burnout risk. A nonreassuring working environment and more stressors while treating patients each had a possibly negative impact. Although this study only examined the factors that distinguish between clinicians with the lowest versus highest CBI burnout risk scores, it opens up important avenues for research and development of programs to reduce burnout risk within the French healthcare system.
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Introduction

Burnout is classically observed in the occupational context and is most often described among human service workers. Burnout is characterized either causally, as “a state of physical, emotional and mental exhaustion that results from long-term involvement in work situations that are emotionally demanding” (1), or conceptually, as “weariness or exasperation brought about by the individual’s dedication to a cause or way of life that failed to meet their expectations” (2). Taxonomically speaking, burnout refers to stress (3), but this occupational phenomenon is not classified as a medical condition. The commonly used triad describing burnout as emotional exhaustion, depersonalization, and low sense of personal accomplishment related to one’s work (4) was proposed in the wake of the original formulation of occupational burnout by Herbert J. Freudenberger (5). The conceptualization of burnout was recently refined in the ICD-11 classification (3). Here, burnout refers to a pathological condition related to significant and prolonged stress in the workplace attributed to work overload, inadequate resources to meet the demands of work, limited control over one’s work schedule and lack of autonomy, and inadequate support from colleagues, supervisors, and coworkers. The core criteria of burnout include feelings of energy depletion or exhaustion, increased mental distance from one’s job (or feelings of negativity or cynicism related to one’s job), and reduced professional efficacy. The potential overlap between burnout and depression is still subject to debate (6–9), despite a large body of research pointing to a continuum between these two constructs (10). Because of the lack of categorical criteria for burnout, studies compare scores yielded by dimensional psychopathological scales of both burnout and depression but without the ability to use categorical cut-offs to decide whether these entities are discrete or continuous. In addition, depressogenic and burnout factors can coexist within a given working environment and variously affect individuals, blurring the psychopathological picture.

Psychiatrists are vulnerable to experiencing burnout, partly for reasons common to all healthcare professionals, partly for reasons specific to their activity. First, psychiatrists are both the instigators and the tools of their patients’ treatment. An incompressible amount of personal emotional involvement and shared values is intimately bound up with a technical determination to achieve treatment effectiveness (11). Working while still in their residency with marginalized populations or in a context of suicide and violence—a frequent situation in public-sector practice—is liable to increase practitioners’ risk of burnout (11). Another predisposing and precipitating factor in psychiatrists is the frequency of role conflict conditions in the work setting (12). While psychiatrists are trained to appraise symptoms, foresee changes along a lifelong trajectory, and use a verbal approach, they are often required to deliver short-term and mainly biological treatment responses (13). In addition, psychiatrists may have predisposing personality traits such as neuroticism, compared with physicians in other disciplines (14), and may be more prone to internalize their stressful experiences (15). Factors external to the doctor–patient therapeutic relationship, such as working conditions, may be yet more potent stressors for psychiatrists, just as they are detrimental for all physicians. These factors can contribute to the risk either directly, by inducing stress, or indirectly, by reducing psychiatrists’ ability to build the therapeutic alliance required for treatment to be effective. The rapidly changing modes of service delivery, combined with limited resources, conflicting and paradoxical injunctions from government and healthcare/corporate management, and an ever heavier clerical burden are highly distressing to practitioners as they undermine the core conditions for care (16–18). Organizational factors, such as negative leadership behaviors and time-consuming bureaucratic issues, along with the general public’s ambivalence toward psychiatry and psychiatrists, further contribute to occupational burnout (16, 17, 19, 20). Moreover, the increasing complexity and rapidity of change in the understanding of mental disorders, in terms of classification, neurobiology, psychopharmacology, and desirable outcome, contrast with the oversimplified and rapidly changing objectives and assessment tools adopted by institutions to measure clinical performance (13). Interestingly, despite these hurdles, medical doctors continue to express a strong desire to provide good-quality care, regardless of circumstances, and display engagement characterized by vigor, dedication, and absorption in work, which may well heighten the risk of burnout risk (21).

There is a striking absence of consensus on an operational definition of burnout, and this was highlighted in a recently published meta-analysis of 182 studies on burnout involving 109,628 individuals in 45 countries published between 1991 and 2018 (22). At least 142 unique definitions were found to describe overall burnout or burnout subscale criteria. Political, managerial, and ultimately financial hurdles, along with genuine scientific issues, may explain this flagrant lack of an agreed definition despite a growing burnout epidemic.

For the present study, we chose the Copenhagen Burnout Inventory (CBI) (23) over the Maslach Burnout Inventory (MBI) (4), which is mostly based on the notion of depersonalization, and is more quantitative than qualitative. Symptoms in psychiatry are mostly put into perspective and considered in a web of interactions and meanings, rather than being considered in isolation. This requires clinicians to combine a subjective style in their relations with patients and a rigorously analytic approach in order to gain an overall picture. This is why the MBI, which refers to work independently of how it is practiced, seems less suited to psychiatrists. By contrast, the CBI includes a patient-related subcomponent and appraises the perceived distance between clinicians’ expectations and their experienced reality and expectations, and this is therefore the tool we chose. Alongside the patient-related dimension, the CBI independently measures the personal and work-related dimensions that can shed light on the stressful effects of personality traits and working conditions. Our aim was to examine the factors that differentiate between clinicians with lower versus higher CBI burnout risk scores in each of the patient-, personal-, and work-related dimensions.



Participants and Methods


Participants

The sample comprised French or French-speaking psychiatrists from both the public and private sectors. An invitation to fill in an online questionnaire designed to appraise the risk of burnout was displayed on the registration page of Encéphale, a major psychiatric conference held in France each year. There were no specific incentives for filling in this questionnaire. This study was exempt from ethics approval as the French Ethics law on experimentation on humans (Loi Jardé, 12–17 June 2017, in accordance with the Declaration of Helsinki) clearly states that the evaluation of the professional practices is not under its supervision. This information has been confirmed after solicitation by the Saint-Antoine Ethical Committee on May 29 2019.



Burnout Scale

The CBI scale is composed of three independent subscales measuring personal- (6 items), work- (7 items), and patient- (6 items) related dimensions. The responses for twelve items are graduated in frequencies along a five-point Likert scale ranging from ‘never/almost never’ (0) to ‘always’ (4). The seven remaining items are categorized in intensity ranging from ‘a very low degree’ (0) to ‘to a very high degree’ (4). CBI scores were calculated for each dimension by summing the scores on all the relevant items for each participant. Personal questions in the CBI include “How often do you feel emotionally exhausted?” and “How often do you feel weak and susceptible to illness?” Work-related burnout is appraised via questions such as “Is your work emotionally exhausting?” and “Do you feel that every working hour is tiring for you?”, while the patient-related dimension is evaluated with questions like “Do you find it hard to work with patients?” and “Do you sometimes wonder how long you will be able to continue working with patients?”



Additional Questions

Participants were asked four additional contextual questions. For the first one, they had to evaluate their workplace climate on a 3-point scale: 1 (Reassuring), 2 (Stressful), and 3 (Extremely stressful). Responses to the remaining three questions were provided on a 3-point scale: 1 (Not at all), 2 (A little), and 3 (A lot). They explored (i) the extent to which new societal demands for care/new challenges were affecting their perceived stress, (ii) the impact that rapid advances in scientific knowledge or imposed guidelines were having on their practice, and (iii) whether they were confronted with stressful situations in the course of their clinical practice.

Participants were also given a space where they could express themselves anonymously and add comments about their perceived stress.



Definitions of At-Risk Groups

In the first analysis, a total CBI score was obtained for each dimension by summing the scores on the relevant items for each participant. Three severity groups were initially identified: nonvulnerable (<50% of total CBI score), vulnerable (50-74% of total CBI score), and at-risk (≥75% of total CBI score). However, there were too few participants in the at-risk groups to conduct statistical comparisons, with just 12.1% for the personal-related score, 7.8% for the work-related score, and 2.3% for the patient-related score, and ultimately only 4% when the three CBI dimensions scores were summed.

In the second analysis, we sought to determine a cut-off score to identify a more suitable at-risk group in the context of the present survey. We found a compromise between identifying individuals with the highest total CBI score and forming a large enough sample to run comparisons in order to study the factors associated with a higher risk of burnout. Reasoning that a higher-risk population could be identified independently of the total CBI score, we defined it as the 25% of individuals who scored the highest on each of the three dimensions.



Statistical Analysis

For each CBI subscale, responses of higher-risk (HR) and lower-risk (LR) groups were described as mean ± standard deviation for quantitative variables and counts (percentages) for categorical variables. Results were stratified according to responders’ practice (public vs. private). In a univariate analysis, responses were compared between HR and LR groups with the use of Mann–Whitney–Wilcoxon tests for quantitative variables and Fisher’s exact tests for categorical variables. A multivariate logistic regression model selection was carried out to identify variables independently associated with HR on the global CBI scale, using the Akaike information criterion (AIC). Logistic regression results are reported with odds ratios (OR) with their 95% confidence intervals (CI). For all tests, differences were considered significant at the 0.05 threshold. All analyses were performed using R Statistical Software version 3.5 (Foundation for Statistical Computing, Vienna, Austria).




Results


Participants

A total of 1,010 online questionnaires were filled in, of which 860 were submitted prior to the conference and included in this analysis. Women represented 59.1% of respondents, with a higher proportion among public-sector practitioners than among private-sector ones (63.9 vs. 47.9%). The participants’ mean age was 45.5 years (public: 42.9 ± 11.9 years; private: 51.4 ± 10.5 years, p < 0.001).



CBI Scores

Cronbach’s alpha estimations [95% confidence interval] for personal, work-related, and patient-related subscales were 0.90 [0.89, 0.91], 0.90 [0.89, 0.91], and 0.89 [0.88, 0.90], respectively. We divided the sample into two groups: LR versus HR. The HR group contained the 25% of individuals who scored the highest on each of the three CBI dimensions. Results are set out for each dimension, first for the whole sample, then for public- versus private-sector practitioners (Tables 1–3). Interestingly, for the patient-related dimension, the HR and LR groups did not differ on associated variables (except for a poor atmosphere at work), indicating that the patient-doctor relationship barely contributed to severity in the HR group.


Table 1 | Variables studied for the personal dimension of the Copenhagen Burnout Inventory Values and statistical significance for the comparison between lower (LR) and higher (HR) risk of burnout are provided for the whole sample and the public- and private-sector subsamples.




Table 2 | Variables studied for the work-related dimension of the Copenhagen Burnout Inventory.




Table 3 | Variables studied for the patient-related dimension of the Copenhagen Burnout Inventory.





Univariate Analysis


Whole Sample


Personal Dimension

There were more female than male psychiatrists in the HR group for the personal dimension of the CBI (66.0 vs. 56.5%, p = 0.016). Mean age was lower for HR than for LR (43.6 vs. 46.1 years; p = 0.016). Private practice was associated with a lower risk of burnout on this dimension (17.0 vs. 29.3% for public practice, p < 0.001), prompting us to stratify the sample into public- versus private-sector practitioners. There was higher proportion of more experienced physicians in the LR group than in the HR group. Unsurprisingly, a good atmosphere at work was less frequent in the HR group (61.5 vs. 83.4%, p < 0.001). The number of hours worked per week was higher for the HR group (45.5 vs. 43.1 h, p = 0.001) (Figure 1). Among all treated disorders and compared to LR, the proportion of participants who mainly treated patients with mood disorders was lower in the HR group (30.0 vs. 40.9%, p = 0.004), whereas the proportion of participants who mainly treated schizophrenia/psychosis was higher in this group (41.9 vs. 31.6%, p = 0.008).




Figure 1 | Distribution of the number of hours worked per week by participants in the HR and LR groups for the personal and work- and patient-related dimensions of burnout. Arrows indicate the differences in distribution.





Work-Related Dimension

Women did not significantly predominate in the HR group when the work-related dimension was considered. Again, psychiatrists working in the private sector were significantly less prone to meet the criteria for a higher risk of burnout (23.8 vs. 32.5%, p = 0.013).The number of hours worked per week followed the same pattern as that described above for the personal dimension. Proportions of mood disorders and schizophrenia/psychosis as mainly treated disorders were again lower (29.7 vs. 43.4%, p = 0.0002) and higher (41.8 vs. 29.0%, p = 0.0004) in the HR group, respectively.



Patient-Related Dimension

Interestingly, psychiatrists did not describe the doctor-patient relationship as being associated with an increased risk of burnout, whichever associated variable or subsample was examined.




Psychiatrists Working in the Public Sector

A total of 587 psychiatrists defined themselves as working either exclusively or mainly in the public sector.


Personal Dimension

The proportion of female psychiatrists was higher in the HR group, though this difference was not significant (69.8 vs. 61.2%, p = 0.059). Neither age nor years after graduation was associated with a risk of personal burnout. The number of hours worked per week was higher in the HR group (45.1 vs. 42.4 h, p < 0.001), while good atmosphere at work was less frequent (60.2 vs. 80.2% p < 0.001). Though psychiatrists working four or more night shifts per month were more frequent in the HR group, this difference was not significant (15.4 vs. 22.1%, p = 0.056).



Work-Related Dimension

The proportion of female psychiatrists was higher in the HR group, though this difference was not significant (68.8 vs. 60.5%, p = 0.054). The number of hours worked per week and number of consultations per week were significantly higher in the HR group (44.9 vs. 42.3 h, p = 0.009 and 37.5 vs. 32.8 consultations, p = 0.035). Schizophrenia/psychosis as mainly treated disorders was again more frequent in the HR group (52.4 vs. 41.6%, p = 0.016).




Psychiatrists Working in the Private Sector

A total of 253 psychiatrists defined themselves as working either exclusively or mainly in the private sector. As mentioned earlier, most of them were in the LR group. The number of hours worked per week was higher in the HR group (44.9 vs. 42.3 h, p < 0.009) in this subsample.




Multivariate Analysis

A multivariate analysis including all variables revealed that a poor atmosphere at work (OR: 2.88, 95% CI [1.97, 4.20]), more hours worked per week (OR: 1.23 [1.04, 1.47]), and four or more night shifts per month (OR: 1.63 [1.06, 2.48]) were independently associated with HR on the global CBI scale.



Contextual Questions

We also asked questions enabling us to appraise more qualitatively the perceived conditions of the psychiatrists’ working environment. In particular, they allowed us to pinpoint the nature of the stress associated with work, disentangling stress generated by the workplace climate from stress caused by actual clinical practice. We also distinguished between potential external occupational stressors brought about by new challenges and by changes in society and expectations of care and possible internal ones arising from changes within the psychiatric culture, such as the growing predominance of a neuroscience-based approach to care or the imposition of guidelines.

Figure 2 shows that stress caused by the working environment and stress generated by clinical practice were both highly significantly associated with a high risk of burnout across all groups (total sample, public- and private-sector subsamples) and dimensions. Social pressure and expectations of care, together with new challenges in psychiatric practice, were also seen as significant stressors by participants in the HR group. By contrast, the neuroscience-based approach and imposition of guidelines distinguished less clearly between the LR and HR groups, with nonsignificant mean differences for the personal dimension in the private-sector subsample.




Figure 2 | Boxplot distribution of individual responses to the four additional questions appraising the working environment. The difference in the distribution of ratings on the visual analogue scale between the LR and HR groups was highly significant (p < 0.001) for each question.





Additional Comments

Participants were also invited to freely express themselves about any topic they chose at the end of the questionnaire. In both the LR and HR groups, practitioners stated that, far from being wearisome, taking care of patients was often rewarding. They also acknowledged the deterioration in working conditions, with the burden of clerical work increasing at the cost of patient care. In contrast to the LR group, practitioners in the HR group indicated that they had taken (or were planning to do so in the near future) important decisions about their working status. Several psychiatrists, all in the HR group, stated that they had (or were about to) resigned from their position of public-sector practitioner/head of department or planned to take early retirement. They often described what had triggered this decision (e.g. “It was after a week of total insomnia related to the sudden accumulation of administrative demands: bed closures, merging of departments, and certification”). Most of the “recently resigned from the public sector” or “early-retirement prone” individuals stated that their decision had been taken “despite several years voluntarily shouldering major institutional responsibilities” and having “regretfully noted the lack of respect for, and usefulness of this additional work”, along with “ceaseless reorganizations”.




Discussion

Results indicated that the 25% of psychiatrists with the highest total CBI scores differed significantly from those with lower CBI scores. In particular, female gender, younger age, practising in the public sector, and working longer hours each week were associated with higher personal burnout scores. Public sector and longer hours were also associated with higher work-related burnout scores. Interestingly, none of the variables we studied, with the exception of a poor atmosphere at work (invariably deleterious), was associated with a higher patient-related burnout score, indicating that the patient-doctor relationship barely contributed at all to burnout in this sample of psychiatrists.

Working longer hours was associated with the highest risk score group of work-related burnout in both public and private sector practitioners, as well as number of consultations per week within the public practice sample. When adjusted on the private practice status, working four or more night shifts per month was significantly associated with a higher risk score of burnout on the personal, work-, and patient-related dimensions. Not surprisingly, a poor atmosphere at work was associated with a higher risk score of burnout. The proportion of private practitioners treating people with schizophrenia was higher in the HR group than in the LR group. Public-sector practitioners in the HR group for both the personal and work-related dimensions treated more patients with schizophrenia than their LR counterparts.

The qualitative measures of potential stressors showed that a nonreassuring working environment and a greater number of stressors while treating patients each were significantly associated with HR. Social pressure and care expectations, together with new challenges to be addressed in psychiatric practice, were also seen as significant stressors. By contrast, paradigm shifts within psychiatry as a discipline were seen as less severe stressors, particularly among the private-sector practitioners.

Interestingly, in the present study, though most of the respondent in the HR group do not reach criteria for a high degree of burn out, the variables associated with this highest risk group overlap with those described in the published literature on burnout among healthcare professionals. Additional precipitating—or more severe existing—factors could be involved to reach the burnout threshold. Here, protected factors are also possibly involved. Although gender has not always been identified as an independent predictor of burnout, some studies have found that female physicians have an increased risk of fatigue, compared with men (24). This finding should be set against data showing that the suicide rate among female physicians is 2.27 times higher than that of women in the general population. It is 1.41 times higher for male physicians (25). Frequent call duties and long working hours have also been found to contribute to burnout (26).

A recent systematic review and meta-analysis exploring burnout among French physicians yielded an estimated prevalence of 49% for severe burnout, with higher levels among emergency practitioners and junior (27). These data are in line with a recent meta-analysis estimating the prevalence of burnout to be 44.2% (33.4–55.0%) among medical students before residency, questioning the assumption that residency plays an intrinsic and deleterious role in generating burnout (28). A group of psychiatry residents from 35 French medical faculties was recently compared with residents in other specialities (29). Comparisons revealed that the psychiatry residents had higher rates of drug use disorders and mental health issues. A national survey among Canadian psychiatry residents also found that one-fifth of respondents had high MBI scores for unhealthy coping strategies (30). The present results are in line with the literature showing that younger physicians run nearly twice the risk of burnout as their older colleagues, and onset may occur as early as residency training (31). Physicians working in outpatient settings are also described as experiencing higher burnout than those working in inpatient facilities (32). Some results were conceptually worrying, even if they did not reach significance. These concerned the excessive numbers of residents and heads of department in the HR group (Tables 1 and 2).



General Considerations and Conclusion

Physician burnout has reached epidemic levels all over the world. Whereas burnout among the general working population of the US remained stable at around 28% between 2011 and 2014 (16, 33), the percentage of physicians reporting burnout rose from 45.5 to 54.4% during this period. Burnout rates are thus twice as high in medicine as in other fields. A recent study in China revealed that psychiatrists have a low level of satisfaction, with up to 20% of the studied population reporting that they intended to quit their jobs (34). Another study that also used the CBI questionnaire to examine burnout incidence, this time among psychiatrists in India, revealed that approximately 32% met the criteria for burnout using the total CBI score (35).

The rapid and worldwide spread of burnout among health practitioners evidenced by epidemiological studies and spontaneously perceived by disillusioned physicians is preoccupying and has a cost. At a personal level, burnout is associated with somatic and mental health comorbidities, particularly depression, suicide, and medication and substance abuse. Burnout also threatens the healthcare system, including patient safety, quality of care, and healthcare costs, as it leads to increased MD turnover, early retirement, less than fulltime work, and poor-quality care. High levels of physician burnout can thus be seen as an indicator of poor performance by the underlying system and environment (36). A blog published in September 2018 entitled “Physician Burnout Is A Public Health Crisis: A Message To Our Fellow Health Care CEOs” in the context of the CHCMS Physician Well-Being initiative provided compelling data on the extent of physician burnout and the consequences for healthcare delivery systems in the US. The authors unanimously concluded that physician burnout is a pressing issue of national importance both for these systems and for patients (37).

A recent systematic review and meta-analysis of the studies addressing this issue indicated that intervening to reduce burnout can be effective (38). Interesting prevention and treatment programs aimed at physicians have been developed in several institutions in the US and Europe (39). While most programs developed to reduce burnout in physicians focus on resilience and wellbeing, burnout is also—if not mainly—driven in the medical setting by stressful stimuli. Academic institutions in France could replicate the successful initiatives undertaken by the American College of Physicians, which recently published a position statement, entitled “Putting Patients First by Reducing Administrative Tasks in Health Care” (40). The National Academy of Medicine of the United States has also produced a discussion paper calling for increased research on how changes in physicians’ organizational and practice environments are related to increasing rates of burnout (24). In this context, a recent editorial in The Lancet called for “enlightened leaders who recognize that medicine is a human endeavor and not an assembly line” (41).

The present study, designed to pinpoint the factors associated with higher burnout scores on the personal, work-, and patient-related dimensions within a substantial sample of French psychiatrists, yielded some interesting results. To our knowledge, it is the first to have examined factors for perceived work-related burnout among both public- and private-sector psychiatrists in France. However, because it was based on a nonrepresentative population, it had several limitations. In particular, the precise incidence of burnout among French psychiatrists cannot be extrapolated from the present data owing to a selection bias relating to the fact that participants were conference attendees. HR and LR populations were defined here solely for comparison purposes. Results for the HR group should not be unduly generalized as most of the CBI scores of individuals in this group were not high enough for them to have a high degree of burnout. Nevertheless, the present study opens up important avenues for future research on the issue of psychiatrist burnout in the French healthcare system.

There is a growing awareness worldwide of the alarming rate of burnout among practitioners, threatening the survival of many healthcare organizations. Programs need to be developed to reduce burnout in physicians, focusing jointly on increasing resilience and wellbeing, and on changing organizational factors. Several initiatives across the world involving clinicians, and deliberate, sustained, and comprehensive efforts at the highest levels of healthcare organizations will hopefully reverse the rising tide of burnout among clinicians.
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Burnout in kindergarten teachers is influenced by individual factors, social factors, and organizational factors. Kindergarten organizational climate as an external work resource may cause teacher burnout when it cannot meet their work demands. To explore the mechanisms that underlie the effects of kindergarten organizational climate on teacher burnout, we investigated the mediating effect of work-family conflict (i.e., work interfering with family and family interfering with work) on the relationship between kindergarten organizational climate and teacher burnout. The study sample included 436 kindergarten teachers in Henan, China. The Chinese versions of the Kindergarten Organizational Climate Scale, Kindergarten Teachers Work-Family Conflict Scale, and Kindergarten Teachers Burnout Scale were applied. The results showed that kindergarten organizational climate was positively correlated with work–family conflict and teacher burnout. Work–family conflict was positively correlated with teacher burnout. Work–family conflict partially mediated the effects of kindergarten organizational climate on teacher burnout. The mediating effect of family interfering with work was significantly stronger than the mediating effect of work interfering with family. The results are discussed with respect to the general literature on the correlation between organizational climate, WFC, and burnout.
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Introduction

Burnout represents a state of physical, mental, and emotional exhaustion that is caused by work stress (1, 2). It is generally thought to consist of three dimensions: emotional exhaustion, dehumanization, and a reduction of personal accomplishment (3). Teacher burnout refers to a negative reaction when a teacher is unable to cope with work-related stress. It is a state of emotional, attitudinal, and behavioral decline that is caused by a teacher's long-term experience with stress (4). Kindergarten teachers not only care for and teach children between the ages three and six, but also provide them with warm, nurturing and learning experience, and lay the foundation for their future social, emotional and academic success (5). Therefore, kindergarten teachers need to put in more effort to care for children, which is easy to lead to physical and mental fatigue (6). Kindergarten teachers also experience tremendous pressure from children's parents (7), so they are more likely to suffer from burnout.

Organizational climate is often considered as relatively temporary, subject to direct control, and largely limited to those aspects of the social environment that are consciously perceived by organizational members (8). Its core focuses on the description of how organizational influences impact organizational members (9). Cropanzano et al. (10) reported perceived organizational support to be negatively related to burnout. Kanste, Kynga and Nikkila (11) found that support and respect from the supervisor protect organizational members from job burnout. Lee (12) found significant direct effects of a positive organizational climate predicting lower levels of burnout (12). Boamah et al. (13) also found that the adequate superior support was an effective resource for organizational members to relieve work pressure and reduce burnout. Kindergarten, as an organization, also relies on the teachers as the key employees, so the teacher's perception of the kindergarten's work environment is the core of kindergarten organizational climate (9). The organizational climate is a bridge between the kindergarten organizational system and teacher behavior. Based on the Job Demand–Resources Model, the kindergarten organizational climate belongs to an external work resource that can cause teacher burnout when it is unbalanced with work demand (14). A study of kindergarten teacher burnout in Beijing showed that organizational factors have a stronger impact on kindergarten teacher burnout compared with social factors, professional factors, and personal factors (15). Discussing kindergarten organizational climate as an antecedent of kindergarten teacher burnout at the organizational level is meaningful.

Work–family conflict (WFC) is experienced when demands of one role in one domain interfere with participation in or the performance of the other role (16). Compared with men, women experience more family interfering with work (FIW) and strain-based work interfering with family [WIF; (17)]. Female-dominated kindergarten teachers experience even more WFC. Even they have paid work, women have not relinquished the demands of their families (18). Work–family conflict is closely correlated with organizational factors, and increasingly more people realize that organizational climate plays an important role in the balance between work and family (19–21). Organizational support is considered one of the most effective factors in reducing WFC (22). WFC (includes WIF, FIW) is an important antecedent of burnout and has a significant impact on burnout (23, 24). Demerouti et al. stipulated a kind of “spiral relationship” between WFC and burnout. They found that WFC caused burnout among employees, and burnout resulted in a decline of employees' work performance. Thus, burnout aggravated WFC, and WFC generated higher burnout (14). Work–family conflict is clearly not only impacted by organizational climate—it also significantly impacts burnout. Additionally, some studies have considered that WFC might also act as a mediator of the relationship between work demand and turnover intention (25), job satisfaction (26), and happiness (27).

Frone (28) indicated that WFC was a bidirectional concept that consists of WIF and FIW. The two types of WFC have been examined in many studies. The degree of WIF that was perceived by adults was stronger than their perceived FIW (23, 24, 29–31). Both concepts, WIF and FIW, exert different effects on outcome variables. Some studies found that the predictive effect of WIF on turnover intention was stronger than FIW (32). The correlation between FIW and self-efficacy was significantly stronger compared with WIF (33). Work interfering with family had a significant impact on teachers' mental health, whereas FIW had no significant impact on teachers' mental health (34). The mediating effects of WIF and FIW have also been examined. Ford et al. (35) performed a meta-analysis of Frone's Work-Family Conflict Model and found that WIF partially mediated the relationship between antecedents of work factors and family satisfaction, whereas the mediating effect of FIW was not proven. Furthermore, Nie and Xie (36) tested a multiple mediator model of bidirectional WFC in a sample of 413 employees from 28 provinces in China. They found that WIF mediated the relationship between family-supportive supervisor behaviors and job satisfaction, whereas FIW did not.

Little research has explored work-family conflict of kindergarten teachers and its mediating effect between organizational climate and teacher burnout. This study hopes to expand the research on the work–family conflict, focuses on kindergarten teachers in particular to explore mediating role of WFC. The main purpose of this study is to examine the relationship between kindergarten organizational climate and teacher burnout, investigate the mediating role of WFC, WIF, and FIW in the relationship between kindergarten organizational climate and teacher burnout, further compare the mediating effects of WIF and FIW. Specifically, the study hypotheses are as follows:

	Hypothesis 1: There are significant correlations between kindergarten organizational, WFC, and teacher burnout.


	Hypothesis 2: Work–family conflict mediates the relations between kindergarten organizational climate and teacher burnout.






Materials and Methods


Participants and Procedure

The participants were teachers from kindergartens in Henan province, China. About 30 kindergartens participated in this study, each kindergarten has 9–15 teaching classes. For example, some kindergartens have nine classes, some kindergartens have 12 classes, and others have 15 classes. Classes are guided by two professional teachers and one nurse. Thus, each of the participating kindergartens employs 18 to 30 professional teachers. This study focuses on the professional teachers, we did not approach nurses for study participation. The heads of these kindergartens were approached, and consent was obtained before conducting the survey. After obtaining informed consent to conduct this survey, the kindergarten managers distributed the questionnaires to the teachers in 2017. The questionnaires were then collected within 2 weeks. A total of 485 questionnaires were administered to the kindergarten teachers, of which 450 were returned, indicating a response rate of 92.8%. Four hundred thirty-six of these 450 questionnaires were valid, indicating an effective rate of 89.9%. These 436 responses formed the final sample. The procedures followed were in accordance with the ethical standards of the Committee on Medical and Scientific Research of Medical College of Henan University. Table 1 presents the demographic characteristics of the sample.


Table 1 | Demographic information of kindergarten teacher sample (n = 436).





Organizational Climate Scale for Kindergartens

The Organizational Climate Scale for Kindergartens (37–39) was used to assess the teacher-perceived organizational climate of their kindergartens. The scale was adapted from the Organizational Climate Scale that was originally validated by Denison and Mishra (40). The scale was designed to assess four components of organizational climate that were perceived by kindergarten teachers: involvement (e.g., most teachers can participate in the decision-making and planning of the development of the kindergarten), consistency (e.g., most teachers' approach to doing work in the kindergarten is very consistent and predictable), adaptability (e.g., the kindergarten's decision-making and development are flexible and could be adjusted according to the situation), mission (e.g., kindergarten has long-term planning and development direction). The scale consisted of 60 items. All of the items were scored on a 5-point Likert-type scale, ranging from 1 (strongly disagree) to 5 (strongly agree). Items 15, 24, 29, 34, 39, 50, 60 will be scored in reverse. The higher the score of four dimensions, the better the organizational climate perceived by kindergarten teachers. In the present study, Cronbach's α was 0.90. Internal consistency was 0.81 for support climate, 0.86 for intimacy climate, 0.91 for adaptability climate, and 0.84 for development climate.



Maslach Burnout Inventory

The Maslach Burnout Inventory (MBI) was developed by Maslach & Jackson and has three versions: MBI-Human Service Survey (MBI-SS), MBI-Educators Survey (MBI-ES), and MBI-General Survey [MBI-GS; (41)]. Among them, the MBI-ES has been reported to have good cross-cultural reliability and validity and is the most widely used measurement instrument for teacher burnout (42). The determination of kindergarten teacher burnout was adapted from the MBI-ES to fit the kindergarten teacher context. The MBI, consisting of 22 items, was designed to assess three components of burnout among kindergarten teachers: emotional exhaustion, depersonalization, and personal accomplishment. All of the items were scored on a 7-point Likert-type scale, ranging from 1 (never) to 7 (always). Items 4, 7, 8, 9, 12, 14, 17, 18 and 19 will be scored in reverse. The higher the score of three dimensions, the higher the degree of teacher burnout. In the present study, Cronbach's α was 0.75. Internal consistency was 0.87 for emotional exhaustion, 0.86 for depersonalization, and 0.68 for personal accomplishment.



Kindergarten Teacher Work–Family Conflict Scale

The Kindergarten Teacher Work–Family Conflict Scale was used to assess teacher-perceived conflict between kindergartens and their families. In the present study, the scale was adapted from the Teacher Work–Family Conflict Scale that was validated by Wu et al. (43), which was developed on the basis of the two directions (WIF and FIW) and three forms of work–family conflict (behavior-based conflict, time-based conflict, and stress-based conflict) that were proposed by Greenhaus et al. (16). The scale consisted of 22 items. All of the items were scored on a 5-point Likert-type scale, ranging from 1 (strongly disagree) to 5 (strongly disagree). Higher values indicate higher levels of work–family conflict. In the present study, Cronbach's α was 0.97. Internal consistency was 0.88 for WIF and 0.84 for FIW.



Data Analysis

The data were analyzed using PASW 18.0 software. Bivariate correlations were calculated to measure correlations between kindergarten organizational climate, WFC (WIF, FIW), and teacher burnout. The role of WFC, WIF, and FIW in mediating the association between kindergarten organizational climate and teacher burnout was tested by Bootstrap. Bootstrap and mediating model 4 were used in the present study. The “resampling size” was set at 1,000, which implied that the unstandardized indirect effect of the mediation path was computed for every 1,000 bootstrapped samples. The confidence interval (CI) was set at 95%, which implied that the indirect effects at the 2.5th and 97.5th percentiles were determined by computing a 95% CI. A statistically significant mediating effect was confirmed if the CI of the indirect path did not include 0 (44).




Results


Correlation Analysis

The means, standard deviations, and intercorrelations among variables that were evaluated in the present study are presented in Table 2. The results showed that kindergarten organizational climate was negatively correlated with teacher burnout (r = −0.55, p <0.01), WFC (r = −0.25, p <0.01), WIF (r = −0.12, p <0.05), and FIW (r = −0.32, p <0.01). Work-family conflict, WIF, and FIW were positively correlated with teacher burnout (rWFC = 0.48, rWIF = 0.33, rFIW = 0.50, all p <0.01).


Table 2 | Means, standard deviations, and intercorrelations of the observed variables.





Mediating Effect Analysis

Significant correlations were found between kindergarten organizational climate, WFC, and teacher burnout. We have hypothesized that work–family conflict plays a mediating role between kindergarten organizational climate and teacher burnout. Therefore, we further tested the mediating role of WFC (see Supplementary Datasheet 1).

In this mediating model, kindergarten organizational climate and WFC explained 43.69% of the variance of teacher burnout. Kindergarten organizational climate explained 1.51% of the variance of WIF. Kindergarten organizational climate explained 9.96% of the variance of FIW.



Mediating Effect of WFC

Table 3 shows that the direct path from kindergarten organizational climate to teacher burnout was significant (95% CI = [−0.92, −0.69], t = −13.89, p < 0.001) in a model that did not include WFC. The direct path between kindergarten organizational climate and teacher burnout remained significant (95% CI = [−0.76, −0.54], t = −11.89, p <0.001) when WFC was included in the model, indicating that WFC partially mediated the association between kindergarten organizational climate and teacher burnout.


Table 3 | Mediating effect of WFC.





Mediating Effect of WIF

Table 4 shows that the direct path from kindergarten organizational climate to teacher burnout was significant (95% CI = [−0.92, −0.69], t = −13.89, p <0.001) in a model that did not include WIF. The direct path between kindergarten organizational climate and teacher burnout remained significant (95% CI = [−0.86, −0.64], t = −13.43, p <0.001) when WIF was included in the model, indicating that WIF partially mediated the association between kindergarten organizational climate and teacher burnout. The bootstrapped standardized indirect effect on the path from kindergarten organizational climate to teacher burnout was significantly different from 0. The mediating effect of WIF was −0.06 (a1 * b1).


Table 4 | Mediating effect of WIF.





Mediating Effect of FIW

Table 5 shows that the direct path from kindergarten organizational climate to teacher burnout was significant (95% CI = [−0.92, −0.69], t = −13.89, p < 0.001) in a model that did not include FIW. The direct path between kindergarten organizational climate and teacher burnout remained significant (95% CI = [−0.73, −0.51], t = −10.93, p < 0.001) when FIW was included in the model, indicating that FIW partially mediated the association between kindergarten organizational climate and teacher burnout. The bootstrapped standardized indirect effect on the path from kindergarten organizational climate to teacher burnout was significantly different from 0. The mediating effect of FIW was −0.18 (a2 * b2).


Table 5 | Mediating effect of FIW.





Comparison of the Mediating Effects of WIF and FIW

The model of the relationship among kindergarten organizational climate, WIF, FIW, and teacher burnout is presented in Figure 1. The mediating effect of WIF was −0.06 (−0.24 ∙ 0.24), and the mediating effect of FIW was −0.18 (−0.53 ∙ 0.35). This implied that the mediating effect of FIW on the relationship between kindergarten organizational climate and teacher burnout was stronger than the mediating effect of WIF (the sign only represents positive and negative effects) on the relationship between kindergarten organizational climate and teacher burnout. Compared with WIF, kindergarten organizational climate had more of an influence on teacher burnout through FIW.




Figure 1 | Model of the relationship among kindergarten organizational climate, WIF, FIW, and teacher burnout. KOC, kindergarten organizational climate; TB, teacher burnout; WIF, work interfering with family; FIW, family interfering with work. **p < 0.01, ***p < 0.001.






Discussion

The present study investigated the correlation between kindergarten organizational climate, WFC, and teacher burnout. Kindergarten organizational climate was negatively correlated with teacher burnout. This finding is consistent with previous studies (45, 46), which reported that school organizational climate had a significant impact on burnout. A higher degree of non-supportive school organizational climate was associated with a stronger teachers' sense of stress and burnout. The present study also found that kindergarten organizational climate was significantly negatively correlated with the teachers' WFC, which was consistent with the conclusion of a previous study (47) that included a sample of clinical nurses. Both kindergarten teachers and clinical nurses engage in a nurturing profession and inevitably suffer conflicts between work and family. A supportive organizational climate can serve as a potential force to alleviate conflict when it arises. The present study found that WFC was positively correlated with teacher burnout, which was consistent with previous studies (48–50). Bagherzadeh et al. (24) reported that there was a significantly negative association between WIF and overall burnout, FIW was significantly associated with depersonalization.

The present study found WFC mediated the relationship between kindergarten organizational climate and teacher burnout. The previous studies have focused more on the relationship between organizational climate and WFC or WFC and burnout. The relationship between the three constructs has not been reported in previous studies. According to Work-Family Boundary Theory, boundaries between work and family have certain permeability and flexibility. Permeability and flexibility determine the boundary strength between work and family (51). The greater the flexibility of the borders between work and home, the lower the level of work–family conflict (52). However, the permeability and flexibility of a weak boundary is high. If the boundary of kindergarten in the work domain is weak, then it is easy to be permeated by the role of the family domain and easier to adjust flexibly to meet the demands of family (51), thus alleviating possible conflict between family and work. Organizational support contributes to better flexibility of the work boundary, and instrumental support resources from managers can provide employees with the ability to engage in a flexible work boundary (53). Mansour (54) pointed out that supervisor support can permit employees to have more resources in work or family. When employees are faced with high family demands, in order to reduce the loss of family resources or to gain more resources, they will try to obtain support from their superiors. For instance, a teacher can take children to school and be a little late for work because of the supervisor's support for his family. WFC significantly positive effects burnout (50, 55), results in the emergence of emotional exhaustion, decreased response to others, and lack of performance (56). Thus, WFC is not only impacted by the organizational climate, but also has a significantly positive effect on burnout.

The present results indicated that the mediating effect of FIW was stronger than the mediating effect of WIF. This implies that WIF and FIW both have a significant impact on burnout, but the effect of FIW on burnout is stronger compared with WIF, consistent with domain specificity (cross-domain) perspective, which suggests that WIF predominantly influences the family, while FIW affects the work. These findings are consistent with previous studies (57, 58). The previous study pointed that organizational support contributes to better flexibility of the work boundary (53). Support from supervisors can act as the “passageways”, which permit employees to have more resources in the family domain (54). When employees feel that the organization cares about them and their family, they invest more resources at home which can reduce stress due to FIW. Barnett et al. (59) found that FIW completely mediated the effect of work demands on distress. Especially, in a collectivist society like China, work is viewed primarily as contributing to family welfare (60). Hard work is thus the main way to promote happiness of the family and fulfill family responsibilities and may bring glory and wealth to the family (61). When teachers are engaged in more family obligations that may interfere with their development demands in work, they are more likely to feel stressed as they struggle to meet job-related demands, which may in turn result in burnout (58). Meanwhile, China's collectivism advocates that people “sacrifice individual interests for public collective benefits” (62). The whole society, including organizations, usually praises the dedication of people who sacrifice their families for work (63). Thus, work that interferes with family is considered normal. Therefore, the influence of WIF on teacher burnout is not as strong as the influence of FIW on teacher burnout.


Limitations

This study has several limitations that need highlighting. First, the sample of 436 teachers was limited to urban kindergartens in three areas of Henan Province, which reduces the generalizability of the results. Future studies should include more geographic areas and possibly expand to the whole country. Rural kindergartens should also be involved in such studies to examine differences between urban and rural areas. Second, similar to other empirical studies, the present study used cross-sectional data at a certain point in time, which did not clarify the causality of variables. A cross-lagged panel correlation paradigm and longitudinal study should be used to further validate the effects of kindergarten organizational climate and work–family conflict on teacher burnout. Third, the present study only investigated organizational factors rather than family factors as antecedents of work–family conflict. It needs further investigation that which family factors are chief contributors in the conflict. Fourth, we did not delve deeply into the mechanism by which kindergarten organizational climate impacts teacher burnout. We only introduced WFC, but other mediating or moderating variables are likely involved in the effect of organizational climate on teacher burnout.




Conclusion

To conclude, this study fills the gap, which focused mostly on kindergarten teacher work-family conflict literature, and enriches our knowledge of the relationships between organizational climate, WFC and burnout to the context of Henan, the most populous province in China. We use Work-Family Boundary Theory and Chinese collectivism social culture to explain the mediating effect of WFC and comparison on the mediating effects of WIF and FIW. Effect difference of WIF and FIW on other outcome variables deserves follow-up research and more in-depth discussion.
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Objective

Major depressive disorder (MDD) has a negative impact on individuals ability to work, and is often associated with long phases of sick leave. Consequently, interventions facilitating return to work in patients with MDD gained increased attention during last decades. We here report results of a feasibility study where a “return-to-work” (RTW) module published by Lagerveld and colleagues in the Netherlands was integrated in cognitive behavioral therapy in depressed patients with long-term sick leaves in Germany. Our study aimed to answer the following questions: Is RTW accepted by patients and therapists? Do RTW interventions lead to return-to-work? Do depressive symptoms improve?



Methods

Twenty patients with MDD (15 female; mean age, 45 ± 9 years) were included. Patients received cognitive-behavioral therapy with an integrated, standardized return-to-work module (W-CBT). Psychometric measurements included Beck Depression Inventory (BDI-2) and work ability index (WAI). Further, time until return-to-work was measured, and acceptability of W-CBT was assessed using visual analog scales and open questions.



Results

Mean sick leave days in depressed patients were 127 ± 97, and 75% of patients were sick leave for more than 6 weeks. After treatment, 11/20 patients had returned to their former occupation (55%), 5/20 were in occupational re-deployment or started a new job (25%), and 3/20 patients were still on sick leave (2/20; 10%) or received a pension (1/20; 5%). One patient dropped out. BDI-2 sum score improved from 23 ± 8 to 8 ± 5 (p < 0.001), and WAI improved from 28 ± 6 to 39 ± 7 (p < 0.001). Acceptability of W-CBT in patients and therapists was high.



Conclusion

We here demonstrate feasibility and acceptability of an RTW module integrated in standard cognitive behavioral therapy. W-CBT leads to improvement of work ability, paralleled by improvement of depressive symptoms. Despite the limitations of this uncontrolled study, the results propose that W-CBT may be feasible in the treatment of depressed patients with long sick leaves and justify a controlled trial evaluating the efficacy of W-CBT.





Keywords: return to work, major depressive disorder, feasibility, acceptability, work ability



Introduction

For the majority of people work is an important part in life. Work meets important psychosocial needs, is central to individual identity, and social role and employment is one of the main drivers of social gradients in physical and mental health and mortality (1). Decreased work participation due to mental illness has increased considerably in western countries (2). Associated with impaired work functioning and problems in work participation such as long-term sick leave are, e.g., depression, anxiety, and adjustment disorder (3, 4). Decreased work participation leads to an additional burden for the patient, fostering social isolation, and enhancing the risk for early retirement since only around 50% of people who are on long-term sick leave return into their occupation (5, 6). This indicates a risk of entering disability due to mental illnesses. Variables like symptom severity or comorbidity rate as part of illness characteristics explain part of disability processes, but contextual factors (personal and environmental factors like days out of role or work absence) also play an important role in the disablement process (7). For people suffering from depression several studies have shown increased difficulties to go back to their workplace or to keep their position when returning to work after depression-related unemployment or sick leave (8–10). Even the risk for further relapses of depression can be influenced by experiencing difficulties when going back to work (8). In a recent study Weziak-Bialowolska et al. (11) found that depression in life is likely to manifest itself at work. As listed above work participation provides health-promoting effects. Facilitating return to work and reducing the number of sick leave days is an objective shared by patients, companies, and the public health system.

Sick leave episodes in patients with mental illness are characterized by long duration and high frequency (12). In general, sick leave duration depends on several factors such as medical (e.g., diagnosis, presence of somatization, severity, comorbidity) (2, 5, 13), job-related (e.g., occupational stress, threat of unemployment, organizational structure) (5), socio-demographic (e.g., age, gender, educational level, marital status) (14), legislative and administrative factors (e.g., modality for paying) (15). However, studies indicate that an important factor in sick leave duration in people with mental disorders is delay in their management (16). The delay in treating patients with mental disorders may extend the time being on sick leave. Studies carried out with mentally ill workers found that a delay of more than 3 weeks in the medical consultation after going on sick leave was one of the main factors predicting a long sick leave of between 3 to 6 months (2). Besides reducing the time between beginning and diagnosis/treatment of mental disorders, integration of return to work aspects into treatment may facilitate occupational participation and reduce sick leave days due to mental disorders (17). In a recent study by Lagerveld and colleagues, a work-focused cognitive behavior therapy (W-CBT) in patients with minor mental illness (primarily adjustment disorder) was superior in terms of return to work compared to cognitive behavior therapy (CBT) alone. These results suggested that focusing more and earlier on work-related aspects in patients with mental disorder improved occupational participation within a regular psychotherapeutic setting, without negative side effects on psychological complaints (17). The “return-to-work” (RTW) module used in this study was developed by Lagerveld and colleagues (from Netherlands) to be integrated in standard CBT. This RTW module was translated into German language and published recently (18).

The aim of our study was to examine whether it is feasible to integrate the translated RTW module into CBT in Germany in the treatment of patients with major depressive disorder (MDD) who are on sick leave due to their mental illness. We aimed to examine whether W-CBT is accepted by patients and therapists, whether patients return to work, and whether reduction of depressive symptoms is impeded.



Methods

For the first time an authorized translated version of the original RTW module developed in the Netherlands was applied by RTW-trained psychotherapists in Germany. The study was approved by the ethics committee of the Hannover Medical School, and all participants gave informed written consent prior to the beginning of the study. The psychotherapeutic intervention followed ethical guidelines for interventional studies according to the declaration of Helsinki.


Participants and Procedure

Inclusion criteria were the diagnosis of MDD, sick leave due to MDD, age >18 years, and outpatient treatment. Exclusion criteria were any substance-use disorder, bipolar disorder, any personality disorder, any eating disorder, and any acute or chronic physical disorder. During intake at the outpatient clinic, patients were screened for inclusion criteria. Further, acute suicidality (severe suicidal thoughts, suicide intention) was an exclusion criterion. All patients who fit criteria and agreed to be included into the study underwent a structured clinical interview according to DSM-IV (SCID-1 and SCID-2), and a thorough clinical examination to confirm in- and exclusion criteria. None of the patients who were invited refused to take part in the study.

Psychological assessments further comprised the Beck Depression Inventory-2 (BDI-2), and the work ability index (WAI). Table 1 presents demographic information of the patients. The participants were asked to fill in the BDI-2 and the WAI before treatment started (T0), and after the last treatment session (T1). In addition, at T1 the patients and therapists were asked to reply to qualitative questions about the therapy process in written form. Patients received these questions by their therapists after the last psychotherapeutic session (T1), and the psychotherapists received the qualitative questions by the study leader after the last treatment session. These questions are listed in Table 2.


Table 1 | Baseline data of depressed patients included in the study.




Table 2 | List of qualitative questions addressed to the patients and therapists.



All participating psychotherapists were trained in cognitive behavioral therapy and had at least 3 years of working experience in psychotherapy in the Department of Psychiatry, Social Psychiatry and Psychotherapy. They were trained in the “return-to-work” (RTW) module during a weekend course which was held by the inventors of the manual (SE Lagerveldt, RWB Blonk), and the psychotherapeutic process was continuously supervised.



Description of the Interventions in W-CBT

In short, W-CBT offers a manualized stepwise program that focusses on the process of returning to work from the first session on. Workplace and work-related issues are set in the center of the therapy, and classical CBT strategies, such as socratic dialogue, behavioral experiments, or disputation of dysfunctional thoughts, are used.

After assessment and diagnostics regular CBT was prepared. This included setting individual therapy goals and developing a treatment plan. Based on the “Return-to-work” protocol by Lagerveld and Blonk (9) the general treatment plan was supplemented by the manualized RTW elements (W-CBT). Following the protocol the psychotherapist conducted the process of returning to work. Therapists focused on work issues from the first session on and used work as a context to reach treatment goals (e.g., activation, time structure, social contact, regular activity, increasing self-esteem). Therefore, detailed information on the individual’s work history as well as on the conditions and procedures at the workplace needed to be collected. Communication and cooperation with fellow-treating parties is obligatory. In the first session all issues were listed, and their relation to work was illustrated (e.g., “You said you often experience listlessness, in which situations do you notice it at work?”), information about the relationship between psychological well-being and work was shared (e.g., “Work can offer structure, social contacts, and self-esteem that are important for psychological well-being.”) and for homework the patient prepared a detailed description of the conditions at the workplace. In the second session, the conditions at work got analyzed. Despite collecting information on the framework conditions all tasks were listed and ranked in a hierarchy comparable to an “anxiety hierarchy” used in exposure in vivo techniques. As homework the patient was motivated to contact the person in charge for reintegration at the company. In the third session to prepare occupational reintegration all generated information were used to develop a schedule for the reintegration process. Therefore, the needed period got estimated, the first step in its scope and schedule was planned as well as difficulties needed to be identified. The plan for the gradual reintegration process considered the activities or tasks that the patient would perform, the time that was spent on each task and whether modifications on workplace conditions were necessary. Once the patient had started with the reintegration schedule part of the therapy sessions were used to evaluate the process and adjust the schedule if necessary. The therapist supported the full procedure and new skills, alternative behavior, cognitive restructuring, etc. was applied to the examples confrontation with work generated. The German translation of the manual was followed (10). Therapy was finished when individual goals were achieved, and both therapists and patient agreed on ending the treatment. Supervisors trained by Lagerveld supervised the therapy processes on a regular basis.



Data Analysis

All statistical analyses were conducted using SPSS version 25. Descriptive analysis was performed for the whole group concerning age, gender, marital status, graduation, average days on sick leave, and visual analog scales of the qualitative questions. The responses to all other qualitative questions (open answer questions) were listed in the results.

Pre-post comparisons for the Beck Depression Inventory-2 (BDI-2) BDI sum score and for the WAI were performed with paired t-test.

To compare patients who successfully returned to work or were in occupational redeployment/new job (N = 16) with those who did not (early pension, N = 1; still on sick leave, N = 2) or dropped out (N = 1), baseline depression, and work-ability data were compared using Mann-Whitney U-test.




Results


Is W-CBT Accepted by Patients and Therapists? Results of the Qualitative Questions

Out of 20 patients, only one dropped out during W-CBT treatment as he moved to a different city. To assess acceptability of W-CBT, patients and psychotherapists were asked to answer a qualitative questions after the last W-CBT session (after an average of 26 ± 14 weeks).

The patients could answer four of the qualitative questions with the use of 15 cm long visual analog scales ranging from “not at all” (11) to “very much” (15). The means and standard deviations are presented in Figure 1. Between the two poles all means lie above the middle presenting positive ratings. The patients experienced the focus on work as helpful (M = 12.5), supportive in the process of returning to work (M = 13.6), and were generally satisfied with their therapies (M = 13.4). The support outside therapy to resume to work was scored the lowest (M = 8.8). Figure 2 shows the therapist’s feedback on three visual analog scales. These means also lie above the middle towards the positive pole. Therapists evaluated the approach as helpful for the treatment (M = 10.7), believed the patients benefited from the approach (M = 10.4), and rated the work focus as helpful (M = 11).




Figure 1 | Results of the acceptability questionnaire in patients.






Figure 2 | Results of the acceptability questionnaire in therapists.



To the question what helped you a lot during therapy patients replied: “having someone to talk about my challenges,” “behavioral analysis,” “following a weekly schedule,” “developing alternative strategies and alternative appraisals,” “learning to take more care of myself and my needs,” “preparing difficult situations in role plays.” The only answer given to the question what was less helpful was: “filling out questionnaires.” What helped in therapy with resuming work was “to gain clarity on decisions,” “role plays,” “to feel prepared knowing new strategies,” “learning how I can influence the situation at work.” No answers were given to the question what aspects hindered the reintegration to work. Different family members were listed as people who have supported the process of reintegration to work. In addition some patients mentioned the representative for employees with disabilities, three patients listed their direct superiors, some listed their colleagues and some the company doctor. Seven patients reported that their direct supervisor hindered the resumption to work, two listed their colleagues. To the question “What did the patient most benefit from?” the therapist answered: “support and motivation to communicate with the employer,” “developing a precise schedule for reintegration,” “job analysis,” “role plays,” “precise analysis of obstacles at work,” “the structured approach,” “situation analysis,” “changing beliefs.” The question if the RTW-module in any way hindered the therapy process was consistently answered with “no.” Aspects that helped the therapists in the treatment of the patients were “being obligated to focus on work from the first session on helped doing it and hindered avoiding it,” “it helped keeping the focus on work even if the patient tried to avoid it,” “it created a helpful structure even in the treatment of severe symptoms of depression,” “the detailed information on the workplace prevented generalized assumptions,” “the detailed information on the workplace helped to estimate chances and challenges,” “the module helped me to feel more secure in the support of the reintegration process.” As obstacles in the reintegration process, the therapists described that in five cases, the employer did not cooperate, e.g., terminated the job contracts or offered lower positions than expected. From one therapy the therapist reported that due to severe chronic depression with a comorbid personality disorder the approach was too demanding. In two cases the patients did not follow the plan, but tried to be faster. This led to overstress. In some cases bureaucracy was reported to be very slow which delayed the reintegration process.



Do RTW Interventions Lead to Return-to-Work?

After treatment, 11/20 patients had returned to their former occupation (55%), 5/20 were in occupational re-deployment or had started a new job (25%), and 3/20 (15%) patients were still on sick leave (2/20; 10%) or received a pension (1/20; 5%) (shown in Figure 3). Number of therapy sessions: 26 (± 14), sessions until RTW: 9 (± 9).




Figure 3 | Treatment outcome concerning return to work.



We found higher depression sum scores (31.5 ± 12.7 versus 23.1 ± 8.9) and lower work ability scores (23.2 ± 5.7 versus 28.5 ± 6.2) at baseline in those patients who failed to return to work. However, these differences did not reach significance.



Do Depressive Symptoms and Work Ability Improve?

Pre-post comparisons of 19 patients revealed a reduction of depressive symptoms (T = 6.7; df = 18; p < 0.001) (Figure 4). The sum scores of the WAI showed a significant improvement of the patient’s work ability in the pre-post comparison (T = 7.8; df = 18; p < 0.001) (Figure 5).




Figure 4 | Dynamics of depression ratings (T0: before first treatment session; T1: after last treatment session).






Figure 5 | Dynamics of work ability (T0: before first treatment session; T1: after last treatment session).






Discussion

The main results of our study are: RTW module could successfully be integrated in CBT, and was highly accepted by patients and psychotherapists. Further, the majority of patients with MDD treated with W-CBT started occupational reintegration during treatment, or started occupational re-deployment/working in a new job. Depressive symptom severity was reduced, and work ability significantly increased.

Our results extend the existing literature on W-CBT. First, we included only patients with major mental disorder, i.e., MDD, with moderate symptom severity. In the initial study by Lagerveld and colleagues, mainly patients with minor mental disorders, i.e., adjustment disorder, were included, leaving the question open whether W-CBT could also be applied to patients with major depression (17).

In a recent study by Kröger and colleagues, a work-related CBT treatment was offered to 13 patients with MDD and compared to a matched control group (19). They found that days of incapacity to work were reduced in both groups, although employees in the work-related CBT group showed fewer days of incapacity to work, and significantly more employees were working in the work-related CBT group at 1 year follow-up (13/13 versus 8/13 in the control group). Depression severity scores were similarly reduced in both groups, leading to response (defined as 50% symptom reduction) in both groups at the end of treatment, and at 1 year follow-up. In this study, the majority of patients was mild-to-moderately depressed with a mean BDI sum score of 20 in both groups, and only short-term sick leaved patients (maximum 3 weeks sick leave) were included. Psychotherapists in this study received a 2-h workshop in which aims and procedures of work-related treatment were introduced. Measures of acceptability by patients and therapists were not assessed.

Our results demonstrate that W-CBT can also be integrated in the psychotherapeutic treatment of patients with more severe disorder and considerably longer sickness leave. In regular CBT offered by mental health professionals a focus on return to work is often lacking (20). The effectiveness of psychotherapy on return to work may therefore be enhanced when work is more explicitly addressed during treatment. The work-focused CBT intervention employs the same conceptual framework as is used for regular CBT, based in large on the work by Beck (21). In short, CBT states that dysfunctional behavior and mental health symptoms are not merely the consequence of a stressful situation (e.g., work pressure), but that appraisal of this situation plays a crucial role (21). Two main intervention approaches can be distinguished, targeting dysfunctional cognitions, and acquiring effective skills such as behavioral activation.

The central idea in work-focused CBT interventions is that any CBT technique may be applied to the work context, in order to achieve regular psychotherapy treatment goals (improvement in depressive symptoms) and to facilitate return to work (17). Several factors may impede return to work in patients with MDD, such as feelings of incompetency, feelings of excessive demands, lack of motivation, or lack of energy. CBT techniques can be applied to relieve feelings of incompetency, to change challenging/stressful work situations, to change dysfunctional avoidance behavior related to the workplace (such as procrastination), or to change the appraisal of work-related stressors (17). Hence, it is assumed that integrating return to work aspects in CBT would contribute to a change in dysfunctional work-related cognitions and behaviors, thereby facilitating return to work in MDD patients.

As from clinical experience we know that many patients come into treatment with the idea never being able returning to work as well as many therapists share the opinion that it may be beneficial for the patient to have a break from the stressful environment and have time to recover before confronting work issues we were interested in the acceptability of the RTW-module. The results show a high acceptability. Not all of the patients initially agreed to focus on work and reintegration to work, but by sharing information on the relationship between work and how it can support recovering from mental disorders, e.g., by providing structure, social contacts, opportunities to experience competence, and self-esteem, all patient became interested in the procedure. Not a single answer was given to the question if the RTW-module hindered the therapy process. No negative feedback could be found even though there was a certain level of skepticism in the beginning.

A potential concern against W-CBT might be that patients and therapists think that early return to work may increase relapse or worsen depressive symptoms. However, we found in our study that patients who successfully returned to work had responded to psychotherapeutic treatment, indicated by a >50% reduction in self-rated depressive symptoms. We conclude that W-CBT does not impede recovery from depressive symptoms in our patient sample. Of note, those patients who failed to return to work were more severely ill with a mean BDI sum score (on average 31.5) pointing to severe MDD. Further, these patients had lower work ability with a mean WAI score (on average 23.2) pointing critically reduced work ability. In contrast, patients who successfully returned to work, were in occupational redeployment or starting in a new job, had moderate depression severity with an average BDI sum score of 23.1, and a better work ability (28.5 on average) pointing to a moderate reduction. Although the study group is too small to draw firm conclusions from this observation, one may speculate that W-CBT might be recommended rather in moderately ill patients with MDD, and in those with at least moderate work ability.

The main limitations of our study are: the small sample size and a missing control group. Further, we observed patients only for an average of 26 weeks. However, the principal aim of our study was to explore feasibility and patients and therapists acceptability. Therefore, future studies might take these limitations into account, using a greater sample size and a longer follow-up.

We conclude from our data that a Return-to-Work module can successfully be integrated in CBT in Germany, leading to work participation even in patients with long sick leave, and leading to a reduction of depressive symptoms. The focus on work from the start of psychotherapy on was well accepted by patients and therapists. However, due to the small number of participants the results of our feasibility study have to be interpreted carefully.
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Background

Major depressive disorder and anxiety disorders are associated with less productivity, earlier retirement, and more sick-days at the workplace. These associations also exist for patients with metabolic syndrome. For both, exercise is a generally recommended part of multimodal treatments. However, for individuals with metabolic syndrome, in which depression and anxiety is more prevalent and severe, evidence for the efficacy of exercise interventions is limited.



Methods

Company employees with diagnosed metabolic syndrome (n=314, age: 48 ± 8 yrs) were randomized to a 6-month exercise intervention (150 min per week) or wait-list control. Participants received individual recommendations for exercise activities by personal meetings, telephone, or via a smartphone app. Physical activities were supervised and adapted using activity monitor data transferred to a central database. Work ability (work ability index), depression severity and anxiety severity [hospital anxiety and depression scale (HADS)], and health-related quality of live [short form 36 (SF-36)] were assessed.



Results

We included 314 subjects from which 287 finished the intervention. Total work ability, depression- and anxiety severity, and the mental component score of the SF-36 improved after 6 months exercise compared to controls. After baseline stratification for normal (HADS scores 0–7) and increased depression- and anxiety scores (HADS scores 8–21) individuals with increased severity scores had similar age, body composition, blood lipids, and cardiorespiratory fitness compared to those with normal scores, but lower total work ability and component sum scores of health-related quality of life. After 6 months total work ability increased in the exercise group compared to controls with the magnitude of the observed increase being significantly greater for subjects with increased depression- and anxiety severity at baseline compared to those with normal severity scores.



Conclusions

A 6-month exercise intervention for company employees with metabolic syndrome showed strongest effects on self-perceived work ability in individuals with mild to severe depression- and anxiety severity. This suggests exercise programs offered to workers with metabolic syndrome not only reduces individual disease risk but may also reduce healthcare and employers costs arising from metabolic syndrome and mental disease conditions.



Clinical Trial Registration

ClinicalTrials.gov, identifier NCT03293264.
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Introduction

According to the Global Burden of Disease Study, major depressive disorder and anxiety disorders belong to the most frequent and burdensome disorders worldwide leading to premature mortality (1, 2). A recent representative community survey in Germany revealed 12-month prevalence rates as high as 15.3% for anxiety disorders and 7.7% for major depressive disorder (3). Major depressive disorder represents a significant economic burden estimated at 210 billion dollar, with presenteeism and absenteeism accounting for almost half of these costs (4). Current guidelines recommend psychopharmacological drugs and/or psychotherapy for the first line treatment of major depressive disorder and anxiety disorders (5).

A non-pharmacological intervention to ameliorate the severity of depression and anxiety is structured and regular exercise (6). Benefits of physical activity for the treatment and prevention of mental health have been shown for certain (7–9) but not for all subjects or interventions (10–12). Of note, several studies point to an association between major depressive disorder and metabolic syndrome (13, 14). However, for individuals with metabolic syndrome, in which depression and anxiety is more prevalent and severe (15, 16), evidence for the efficacy of exercise interventions is scarce. Metabolic syndrome, a cluster of different cardio-metabolic abnormalities affects about one third of today’s population worldwide (17), with highest and still increasing numbers in the USA (18) and increased prevalence in older populations (19). Both, mental disorders and metabolic syndrome have socioeconomic relevance by affecting workers absenteeism and productivity (20), thereby increasing costs for employers and healthcare systems (13, 14, 21). Physical activity programs improve several cardio-metabolic outcomes in metabolic syndrome patients (22). For depressive patients we observed benefits for abdominal- and cardiac adipose tissues, skeletal muscle mass, aerobic capacity, and brain derived neurotrophic factor following structured exercise interventions (23–26). Recently, we also reported that self-perceived work ability and quality of life improved after a 6-month exercise-focused occupational health program in workers with metabolic syndrome which may be, at least partly, attributable to the effects of exercise on depression and anxiety severity (27). However, to date it is unclear to which extent individuals with higher anxiety and/or depressive symptom load take profit from exercise programs, particularly concerning indicators of work ability. Therefore, we re-analyzed questionnaires and cardio-metabolic data from the 6-month, telemonitoring-supported and exercise-focused lifestyle intervention in employees diagnosed with metabolic syndrome.



Materials and Methods


Study Design and Participants

The present study is a secondary analysis of a recently published trial reporting the primary outcome metabolic syndrome severity after exercise training (27). This was a prospective, randomized, and single-blind (assessor blind) trial conducted as a collaborative project between Volkswagen AG and Hannover Medical School (ClinicalTrials.gov Identifier: NCT03293264). The study was carried out in accordance with the Declaration of Helsinki and current guidelines of good clinical practice. The institutional review board of Hannover Medical School approved the study (No. 7531) and written informed consent was obtained prior to inclusion of study participants.

Recruitment of volunteers was conducted at the main Volkswagen factory in Wolfsburg (Lower Saxony, Germany) by local information events during working hours as well as distribution of advertisements via email and intranet to employees. According to pre-study defined inclusion and exclusion criteria, we included female and male subjects over the age of 18 who fulfilled at least three of the five metabolic syndrome components according to the American Heart Association (AHA)/The National Heart, Lung, and Blood Institute (NHLBI) criteria, (28) and who were not participating in an ongoing occupational health program. Exclusion criteria were acute or chronic infections, oncological diseases, joint replacements or any surgery within the last 6 weeks, pregnant or breastfeeding women, and any condition that precluded participation in an exercise intervention.

Volunteers were randomized 1:1 to 6-months exercise (EG) or a waiting-control group (CG) using a computer-based list of random numbers generated by an external collaborator. Variable block length was used, to avoid selection bias due to predictability. Study nurses and physicians screening volunteers and assessing the primary outcome at baseline and after 6 months were blinded for the randomization sequence.



Anthropometric and Cardio-Metabolic Assessments

After a general medical examination by a physician (including ECG, case history, and physical examination), body weight, waist circumference, and height were measured in a standardized fashion. Fat-free and fat mass as markers of body composition were estimated by segmental, multi-frequency bio-impedance analysis (InBody720, Biospace, Seoul, Korea). After an overnight fast, venous blood samples were obtained to determine blood lipids, fasting glucose, and a safety blood profile using standard methods in a certified clinical chemistry laboratory. Office blood pressure was measured after 5 min rest with an appropriate-sized automatic blood pressure cuff (Critikon, Dynamap, Tampa, USA) as a mean of two consecutive records. To test exercise capacity (measured as peak power output in watt), participants performed an incremental exercise test on a bicycle ergometer (Schiller 911 BPplus, Feldkirchen, Germany). The test started with a work load of 50 watts (W) for males and 20 W for females and was increased in 10 W steps each minute until the subjects could not maintain the requested 60 rpm pedal frequency (voluntary exhaustion) or the test was prematurely stopped by the physician due to predefined stopping criteria (29). All assessments were repeated after the 6-month exercise intervention and control period, respectively.



Questionnaires

We distributed questionnaires for the estimation of anxiety severity and depression severity (HADS) (30), health-related quality of life [short form 36 (SF-36)] (31), as well as for daily physical activity (Freiburger Physical Activity questionnaire) and work ability [work ability index (WAI)] (32). The HADS consists of fourteen items pertaining to the two subscales for anxiety and depression. Scores for the anxiety and depression subscale range from 0 to 21, with higher score indicating more severe anxiety or depression. Values can be interpreted as normal from 0–7 points, mild (8–10 points), moderate (11–14 points), and severe (15–21 points). The SF-36 questionnaire measures health-related quality of life with eight subscales resulting in two sum scales, the mental- and physical component score. For both scales, a score of 0 points represents a minimum and a score of 100 points a maximum quality of life. The Freiburger activity questionnaire determines the total and exercise-related physical activity of adults, both of which are specified as metabolic equivalents of task (MET)-hours per week. The Work Ability Index (WAI) questionnaire contains seven questions concerning work, work ability, and health, resulting in a total score ranging from seven to 49, with higher values representing greater work ability.



Study Intervention

The study intervention was described in detail elsewhere (27). In brief, participants performing the 6-month exercise intervention received a personal counselling with recommendations aiming to perform 150 min of moderate-intense physical activity per week. For typical physical activities, an individual heart rate with a target range between 65 to 75% relative to measured maximum heart rate was advised, based on data from initial exercise tests, activity questionnaires, and medical history. The exercise scientist provided information on potential exercise training facilities in the vicinity of the participant’s home and at the workplace (e.g. gyms, sport classes, rehabilitation courses) and gave tips to attain a high level of physical activity in daily routine.

The exercise group was equipped with an activity monitor (Forerunner 35, Garmin, Garching, Germany) and asked to wear the monitor throughout the intervention period. Wearing time, steps and preset or self-defined activities (e.g. cycling, cardio-training, walking outdoors and walking indoors) were recorded. Activity data were saved and directly forwarded via an interface (API) from the Garmin server to a server at Hannover Medical School with the aim of a regular feedback and activity adaptation from the supervisor. Participants were free to contact their supervisor per telephone or e-mail at any time in case of questions.

All participants of the exercise group received nutritional counseling, which provided background information on healthy food choices based on general recommendations issued by the German Society for Nutrition (https://www.dge.de/ernaehrungspraxis/vollwertige-ernaehrung/10-regeln-der-dge/10-guidelines-of-the-german-nutrition-society).



Statistical Analysis

The primary outcome of our study was the change in the metabolic syndrome severity following a 6-month exercise intervention compared to controls. Based on an earlier study using a similar intervention (33) a sample size of 264 participants was calculated to achieve a significant between-group difference for the primary outcome with 90% power and significance level of 0.05 (MedCalc Statistical Software version 17.6, Ostend, Belgium). With an anticipated dropout rate of 18% we calculated a final sample size of 312 subjects for inclusion in the study. For the analysis of the primary and all secondary outcomes, an analysis of covariance model (ANCOVA) was used with the change in the parameter of interest (6 months-baseline) as the response variable. Explanatory variables were gender, the respective parameter at baseline, and the study group (exercise- vs. control). Normality distribution was tested using the Kolmogorov-Smirnov-Test. For all outcomes the analysis was carried out according to the intention-to-treat (ITT) principle, including all randomized subjects. Missing values were replaced by the baseline observation carried-forward method. For descriptive analysis absolute frequencies were calculated for categorical variables and mean and standard deviation (SD) for continuous variables. To test for within-group differences from baseline to end of intervention, a two-sided Students T-Test for paired samples was used. Univariate associations between parameters were tested using Pearson’s correlation coefficient.

For the current secondary analysis, participants were stratified according to subgroups of normal versus mild to severe depression- or anxiety severity. Stratification was based on results from the baseline HADS questionnaire with scores from 0–7 points set as normal and scores from 8–21 as mild to severe. To analyze whether exercise versus control group changes over time were different for depression and anxiety subgroups, we used the interaction term: time (baseline-6 months) × study group (exercise or control) × subgroup (normal scores or mild to moderate scores) as calculated with the ANCOVA model. The type-I-error was set to 5% (two-sided). All statistical analyses were performed with IBM SPSS 25 Statistics (IBM Corporation, NY, US).




Results

Of 314 randomized subjects, 274 (87%) completed the intervention, with 28 subjects in the exercise group and 12 in the control dropped out during the 6-month period. We documented no serious adverse event during the intervention in both groups. Subjects in the exercise and control group did not differ for gender distribution, age, body composition, daily physical activity, exercise capacity, and mental health at baseline (Table 1).


Table 1 | Subject characteristics at baseline.




Adherence to Physical Activity, Exercise Training Characteristics, and Exercise Capacity

Questionnaire-estimated exercise activities increased more for subjects in the exercise group during the 6-month intervention (EG pre: 6.5 ± 13.7; post 15.9 ± 20.1 MET-hours/wk; CG pre: 6.4 ± 9.0, post: 10.5 ± 15.6 MET-hours/wk) (p < 0.01 compared to baseline for both groups, p < 0.01 between groups over time). As assessed by the activity monitor worn by the EG subjects, adherence to the scheduled target of 150 min of physical activities per week was 147 ± 46 min/wk. Average steps during the intervention was 9612 ± 2498 steps/day. The maximum power output during incremental exercise testing increased for the exercise- (pre: 1.66 ± 0.38, post: 1.89 ± 0.46 W/kg BW, p < 0.01) and the control group (pre: 1.69 ± 0.40, post: 1.77 ± 0.44 W/kg BW, p < 0.01) with a significant difference between groups of 0.16 W/kg BW [CI95%: 0.10; 0.21] (p < 0.01).



Health-Related Quality of Life and Mental Health

Seven from eight subscales of health-related quality of life (SF-36 questionnaire) increased in the EG and four subscales in the CG from baseline to 6 months (see Figure 1A), with significant differences between study groups over time for the subscales 1 (physical functioning), 4 (general health perceptions), 5 (vitality), and 8 (mental health), favoring exercise training. The physical- and mental component sum scores of the SF-36 increased after exercise training, with a significantly greater increase compared to CG for the mental component score (see Figure 1B).




Figure 1 | Health-related quality of life as assessed with the SF-36 questionnaire before and after the 6-month intervention. (A): Physical and psychosocial subscales: PF, physical functioning; RP, role physical; BP, bodily pain; GHP, general health perception; VITA, vitality; SF, social functioning; RE, role emotional; MH, mental health. (B): Changes of the physical and mental component sum scores with the 6-month intervention. Data are mean ± SEM, * or ** = significant with p < 0.05 or p < 0.01 respectively from pre to post assessments as analyzed with T-tests for paired samples.



Depression severity based on the HADS questionnaire decreased for the EG (–2.0 ± 2.4 points) and the CG (–0.6 ± 2.2 points) (both p<0.01), with a greater decrease over time for subjects in the EG (mean difference –1.4 points [CI95% –1.9; –0.9]; p < 0.01). Anxiety severity decreased for the EG (–1.5 ± 2.4 points) and the CG (–0.7 ± 2.0 points) (both p < 0.01), with a greater decrease over time for subjects in the EG (mean difference –0.9 points [CI95% –1.5; –0.3]; p < 0.01).



Subgroups of Normal Versus Increased Depression and Anxiety Severity

When stratified for the presence of mild to severe (HADS: 8–21 points) and normal scores (HADS: 0–7 points) of depression and anxiety, the majority of our subjects presented with mental conditions within the normal range of depression and anxiety severity scores (78 and 73%, respectively), and the remaining subjects with mild or moderate severity scores (8–14 points, 22 and 27% for depression and anxiety scores respectively).

Before starting the intervention, similar values between subgroups were observed for age, body composition, blood lipids, glucose homeostasis, daily physical activity, and cardiorespiratory fitness (Tables 2 and 3). In contrast, the total work ability score (Figure 2) and sub-items from the work ability index questionnaire (Tables 2 and 3), were always lower in the subgroups with increased depression and anxiety severity at baseline (except for item 5 of anxiety, see Table 3). For the sub-scales and component sum scores (physical and mental component score) of the SF-36 questionnaire we observed the same pattern at baseline, with lower health-related quality of life for those individuals with increased depression and anxiety severity (Tables 2 and 3).


Table 2 | Measurements before and after the intervention for subjects with normal versus mild to moderate depression scores.





Table 3 | Measurements before and after the intervention for subjects with normal versus mild to moderate anxiety scores.







Figure 2 | Work ability (total score) as assessed with the work ability questionnaire before and after 6-month exercise training or control. Subjects are stratified according to baseline depression and anxiety severity derived from the HADS questionnaire in subgroups of normal scores (0–7 points, triangles) or mild to moderate scores (8–14 points, circles). Data are mean ± SEM. The framed p-values are given for between-group differences (exercise- versus control group) over time as analyzed with an ANCOVA model. The p-value behind the bracket is given for the interaction of time (baseline-6 months) × study group (exercise or control) × subgroup (normal scores or mild to moderate scores) as analyzed with an ANCOVA model, indicating the 6-month exercise versus control group change in the mild to moderate HADS subgroup is greater than the change in the normal HADS subgroup.



After the 6-month intervention, body mass index decreased and exercise capacity increased, irrespective of normal or increased baseline depression and anxiety severity (Tables 2 and 3). The total work ability score increased in the EG compared to the CG over time, in both the normal and mild to moderate baseline depression and anxiety subgroups (Figure 2, framed p-values). However, this increase in total work ability was significantly greater after exercise training for subjects with increased depression or anxiety scores at baseline compared to those with normal depression or anxiety severity (Figure 2, unframed p-value). For the physical component sum score of the SF-36 we observed no improvement of exercise training in neither depression nor anxiety subgroup (Tables 2 and 3). In contrast, the mental component sum score improved for subgroups with increased depression and anxiety severity and for the subgroup with normal depression severity at baseline (Tables 2 and 3).




Discussion

We observed that individuals with increased depression or anxiety severity had a lower self-perceived work ability and health-related quality of life, despite comparable age, body mass index, and other traditional cardio-metabolic risk factors. Six-month telemonitoring-supported and individually guided exercise training improved work ability and health-related quality of life in employees with metabolic syndrome, and this effect was strongest for individuals with higher baseline depression severity or anxiety severity scores.

It is well known that patients with major depressive disorders have a more sedentary lifestyle and engage less in physical activity and healthy lifestyle (34–36). This effect is also observed in anxiety, although to a lesser extent (37). Exercise interventions have been effective in reducing symptoms of anxiety and depression, and in preventing anxiety disorder and major depressive disorders (35, 38, 39). A recent meta-analysis from the European Psychiatric Association regarding exercise in severe mental illness came to the conclusions that exercise as a treatment should be integral part of multimodal treatment for these disorders (40). However, studies concerning the effects of exercise interventions on work ability in psychologically burdened, non-clinical samples are scarce. Depression and anxiety are associated with more sick-days at the workplace, earlier retirement, and less productivity compared to individuals without diagnosed depression and anxiety (41–44). Some studies have been published highlighting psychotherapeutic approaches to improve return-to-work in patients with depression and anxiety, either using face-to-face psychotherapy or internet based devices (45, 46). In our study, a preventive exercise approach was used in non-clinical, but psychologically burdened subjects who were diagnosed with metabolic syndrome. In these individuals who are prone to develop apparent cardiovascular and metabolic diseases, evidence is limited concerning the effects of exercise interventions.

Before starting the intervention, we observed no distinct differences in known cardiovascular and metabolic risk factors like age, body composition, blood lipids, fasting glucose, or exercise capacity between subgroups of normal versus mild to moderate depression or anxiety severity. Notwithstanding these similarities, subjects with increased depression and anxiety manifestation at baseline demonstrated lower work ability and health-related quality of life, highlighting the independent contribution of depression and anxiety on productivity-related outcomes in company workers with metabolic syndrome. These results also reveal that evaluating classical disease risk factors does not uncover limitations in an employee’s ability to work. Measuring and relying on cardiovascular and metabolic parameters may therefore underestimate the impact of mental health on productivity at the workplace and associated costs for the employer and the healthcare system.

After the 6-month guided and telemonitoring-supported physical activity promotion, participants improved several anthropometric and cardio-metabolic outcomes, including body weight, blood pressure, fasting glucose, and blood lipids (27). As observed by the current analysis, the total work ability index increased for employees with both normal and increased depression and anxiety severity after exercise training. Noteworthy, the improvement in subgroups with mild to moderate severity scores was greater compared to that observed in subgroups with normal severity scores. This suggests that employees with metabolic syndrome and elevated depression and anxiety scores could most benefit from such interventions, and may be of particular interest for programs aiming at indicated prevention. Since these individuals (presenting both metabolic syndrome and mental disease severity) are at enlarged risk for disease progression, but also productivity-related limitations at the workplace, our study suggests to establish structured and guided lifestyle interventions especially for these employees.

Our study has strengths and limitations. Strengths include the randomized-controlled design with a large number of participants. The use of the HADS questionnaire is a limitation as it presents a rather rough estimation of anxiety and depression symptoms. Our observed results should be tested in further studies using a structured interview to confirm the diagnosis of major depressive disorders or anxiety disorders. Furthermore, we cannot discriminate whether the improvements in quality of life are due to the exercise intervention itself or secondary to the increased social support of participants. We observed weak correlations between changes in exercise capacity and changes in health-related quality of life subscales, but because we did not assess social support, we could not test the influence of this factor.

In conclusion, the present analysis of a randomized-controlled physical activity program for company employees with diagnosed metabolic syndrome reports strongest effects on work ability and overall quality of life for individuals with mild to moderate depression- and anxiety disorders. Of importance, the observed effects were most pronounced for participants with higher depression severity or anxiety severity scores at baseline. Our findings also indicate that a telemonitoring-supported physical activity intervention is feasible to guide and supervise lifestyle changes for a large number of individuals, irrespective of their residence or workplace Our results implicate to offer similar interventions to a broader workplace population, not only to reduce individual disease risk but also to possibly ease the burden in healthcare and employers costs arising from metabolic syndrome and mental disease conditions.
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High levels of cardiorespiratory fitness have the potential to buffer against physical and mental health impairments, which can result from exposure to occupational stress. Police officers are especially at risk of high psychosocial stress; therefore, effective intervention strategies are warranted. Given this background, the purpose of the present study was to examine whether police officers with different levels of cardiorespiratory fitness differ with regard to their (a) physiological stress reactivity during acute real-life stress situations, and (b) physiological recovery related to acute and chronic work stress. In total, 201 police officers took part in this study (M = 38.6 years, SD = 10.1, 35.8% females). Officers were contacted eight times on a smartphone during their workday, and asked to report their current level of positive and negative affect, as well as feelings of stress and anger. Physiological stress responses and recovery (heart rate variability) were assessed using Movisens EcgMove3 devices. The Åstrand bicycle ergometer test was used to assess participants' cardiorespiratory fitness. Chronic work stress was assessed using the effort-reward imbalance model and the job strain model. Multilevel modeling was used to test buffering effects of cardiorespiratory fitness on physiological stress reactivity. Linear regression was applied to test stress-buffering effects of cardiorespiratory fitness on physiological recovery. Results showed lowered physiological stress reactivity to acute work stress in officers with higher levels of cardiorespiratory fitness. However, these results were not consistent, with no effects occurring for feelings of anger, positive affect, and negative affect. Chronic work stress (effort-reward imbalance) was related to lower physiological recovery. Cardiorespiratory fitness was positively related to physiological recovery. Data did not support interactions between work stress and cardiorespiratory fitness on physiological recovery. To some extent, cardiorespiratory fitness seems to have the potential to buffer stress reactivity in police officers in acute stress situations. Therefore, we encourage promoting fitness programs which aim to enhance cardiorespiratory fitness in stressful occupations such as law enforcement. Improvements in cardiorespiratory fitness might further enhance physiological recovery from chronic work stress, which is thought to improve cardiovascular health.
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Introduction

Psychosocial stress is ubiquitous in modern society (1). Although not regarded as negative per se, health complaints can occur when individual's coping capacities are exceeded. Documented links between psychosocial stress and health impairments range from physical (e.g. cardiorespiratory) and mental diseases (e.g. burnout) to all-cause mortality (2, 3). Consequently, the individual and societal burden is tremendous (4); hence, health services and researchers are keen to find ways to strengthen coping abilities (5).

Conceptualizations for pathways linking stress to health have historically developed from response (biopsychological) and stimulus (stressor) approaches to transactional processes, in which perceptions of stress play a key role (6). Berntson and Cacioppo (7) argue that mechanisms of stress which affect health involve at least four process components: exposure, reactivity, recovery, and restoration. Exposure is understood as a quantitative representation of perceived stressors. Reactivity refers to the strength of a (physiological) stress reaction in relation to a baseline value. This could be an elevated heart rate following a stress event. Recovery is understood the amount of time required until an individual has returned to baseline level following a stress reaction. Restoration, a more unique concept, refers to “anabolic processes that refresh or repair the organism, because stress may directly impede our ability to perform these functions (e.g., disturbed sleep and impaired wound healing)” (p. 609).

Cardiorespiratory fitness (CF) is understood as a potential buffer in the interplay between stress and health. In their review, Gerber and Pühse (8) gleaned evidence on positive moderation effects for exercise and resulting CF on the interplay between stress and health. Mechanisms of improved cardiovascular health are thought to relate to changes in the autonomic nervous system (8). The sympathetic and parasympathetic nervous system are main components in the sympathoadrenal-medullary (SAM) axis. In stressful situations, the SAM axis pathways increase heart rate, breathing pattern, and blood pressure (9). Recurring and excessive activity of the SAM contributes to increased cardiovascular risk, for example, by increasing the likelihood of hypertension (10). Findings further suggest that physical strain produced by regular engagement in exercise and improved physical fitness are associated with adaptations (i.e. lowered resting heart rate and blood pressure) that may counteract the negative consequences of stress. Furthermore, the cross-stressor adaptation hypothesis (11) suggests that repeated exposure to physical strain can result in at least partially unspecific adaptations, which may cross over to other areas of stress (e.g., psychosocial), and thus lead to more favorable adaptations associated with stress (12).

Research on stress-buffering mechanisms to enhance health has mainly focused on stress reactivity and recovery (2, 8). Previous investigations generally support stress-buffering effects associated with CF (13). However, evidence from three meta-analyses on the impact of CF on cardiovascular reactivity and recovery during and after exposure to experimentally induced stressor tasks have provided heterogeneous results (14–16). In their early work, Crews and Landers (14) showed that CF was associated with a blunted stress reactivity. Twenty years later, Forcier et al. (15) came to a similar conclusion when using more strict inclusion criteria. Thus, their meta-analysis found improved reactivity and some support for improved cardiovascular recovery among individuals with higher CF levels. Controversially, in a further meta-analysis, Jackson and Dishman (16) did not find support for an attenuated stress reactivity among fitter individuals. However, higher fitness levels were associated with a slightly better cardiovascular recovery from laboratory stressors. One strength of their results is the inclusion of studies using submaximal or maximal fitness tests, which, according to the American College of Sports Medicine (17), is a prerequisite for a valid determination of CF. Furthermore, in a recent systematic literature review, Mücke et al. (12) gathered evidence on the influence of CF on stress reactivity in response to the Trier Social Stress Test (TSST), a psychosocial laboratory stressor that has proven to elicit particularly strong stress reactions in previous studies (18). Approximately half of the studies included in this review showed that higher levels of fitness were related to attenuated stress reactivity, as measured via heart rate variability and salivary cortisol concentrations (12).

One possible explanation for the inconsistent results in the afore-mentioned meta-analyses might be seen in the diversity of stressors used in the laboratory (19). Artificial stressors are sometimes passive physical performance tasks (holding the hand in a bucket of ice water), and oftentimes consist of cognitive instead of psychosocial challenges. Furthermore, when measuring stress in a laboratory setting, even psychosocial stressors might not be personally relevant (20). Additionally, such stressors are mostly isolated events which are typically short-term, whereas the effects of long-term psychosocial stress are more important from a health perspective. Accordingly, due to limited external validity, results obtained in laboratory settings might not be generalizable to a real-life context. Scholars have therefore emphasized that more meaningful insights should be gained in research carried out in more naturalistic environments (20, 21).

Stress experiences at work are very common in adults (5). Two of the most recognized theoretical models in research on work stress are the effort-reward imbalance (ERI) model, which assumes that stress is the consequence of an imbalance between perceived efforts and rewards at work, as well as the job demands and control (JDC) model, which states that stress occurs if perceived demands and control at work are outbalanced (22, 23). Kivimäki, Virtanen, Elovainio, Kouvonen, Vaananen, and Vahtera (24) showed that in both models increased stress is related to higher cardiovascular mortality. In a retrospective study, the authors examined approximately 800 (mainly male) workers in the metal industry, with an average follow-up time of 25 years. Mortality risk ratios increased to 2.4 (95% CI: 1.3, 4.4) for high ERI, and 2.2 (95% CI: 1.2, 4.2) for high job strain (JDC imbalance), respectively. Furthermore, the risk associated with higher stress levels decreased by 30% in the intermediately physically active group, and by 60% in the highly physically active group.

In order to assess physiological stress reactivity and recovery objectively in real-life, heart rate variability (HRV) has become a popular and frequently used parameter in stress research (25). HRV refers to fluctuations in time intervals of successive heart beats (N-N intervals), measured in milliseconds. These differences can be attributed to branches of the aforementioned SAM axis (sympathetic and parasympathetic nervous system) (26). The Root Mean Squares of Successive N-N Differences (RMSSD), a measure of parasympathetic activity, is used frequently as an indicator of physiological stress reactivity and recovery in real-life measurements (27). Studies assess HRV-based physiological reactivity as hourly (28) and daily (29) aggregations of HRV values, or as the differences between day and night HRV values (29, 30). HRV-based physiological recovery is often assessed as aggregated night HRV levels (28, 29, 31), as well as balance indices between day and night HRV (32). Existing evidence suggests that stress-related differences in HRV are significantly associated with cardiovascular disease (33) and mortality (34).

In their review, Tonello, Rodrigues, Souza, Campbell, Leicht, and Boullosa (35) reported strong negative correlations between work stress and HRV. However, the authors stated that optimal methods for detecting adaptations related to cardiac autonomous stress via HRV still need to be developed. A more recent review by Järvelin-Pasanen et al. (27) on work stress and HRV corroborated the general results of Tonello et al. (35), and added more detailed information on the specific HRV parameters that were evidently influenced by chronic and acute work stress. Vrijkotte et al. (32), for example, assessed chronic and acute work stress in a sample of 109 male white-collar workers, which were followed-up for two consecutive workdays. Stress levels were matched to RMSSD, as a HRV parameter reflecting vagal tone. The high ERI group showed lower RMSSD, pointing towards decreased parasympathetic activity in individuals with higher chronic work stress. Work stress of the current day was assessed using the Profile of Mood States (assessed in the evening, retrospectively for the day). Although ERI scores were associated with negative mood states, no significant relationships were observed between mood states and HRV (32). Finally, the randomized controlled trial by von Haaren et al. (28) for the first time points towards the stress-buffering potential of increased CF when objective stress markers are assessed in a real-life context. More specifically, in a sample of 61 sedentary university students, an increase in CF after a standardized physical activity (PA) intervention was associated with higher RMSSD (β = 0.15) during a period of heightened academic stress (exam period).

The existing literature on real-life stress is often based on cross-sectional designs, with single work stress scores or aggregated HRV-values, respectively. Järvelin-Pasanen et al. (27) explicitly highlighted the lack of longitudinal studies. However, studies with longitudinal designs are important for at least two reasons: First, single chronic stress scores or aggregated mean levels in outcomes might show different associations than multiple acute stress perceptions/responses (36). Second, the individual evaluation of the predictability and controllability of stressors is fundamental for the reaction to them (37). Nevertheless, these intra-individual differences are not sufficiently accounted for by inter-individual study designs. In order to highlight differences between situations that are considered highly stressful versus not stressful, participants have to function as their own controls. Hence, studies with within-subject designs become necessary (38).

While traditional methods have applied retrospective self-reports, technological improvements enable real-life measurements via ecological momentary assessment (EMA). Using portable devices, experiences can be assessed in real-time, rather than necessitating long-term recall (39). Consequently, stress research has experienced a growing interest in state variables, such as emotional reactions and changing mood states (40). Emotions and mood states are understood as cognitively mediated psychophysiological reactions that are limited in time (40). Emotions (i.e. anger, fear) are situational and intense, whereas mood states are longer-lasting, rather unspecific background phenomena, and not consistently cued by specific events (40).

In an ambulatory research study with 73 teachers (M = 46.7 years, SD = 9.5; 67% male), Pieper, Brosschot, van der Leeden, and Thayer (41) showed independent associations of stressful events and worry episodes with lowered HRV (measured as RMSSD). Uusitalo, Mets, Martinmaki, Mauno, Kinnunen, and Rusko (42) examined the relationship between emotions (stress, irritation, satisfaction) during two workdays using mean values of emotions and HRV in a sample of 19 hospital workers. A strong negative correlation between feelings of stress during work and RMSSD (r = −0.70 to r = −0.80) indicated lowered parasympathetic activity in an acute stress response. Similarly, chronic work stress, measured as imbalance between efforts and rewards, was strongly related to RMSSD (r = −0.53).

Taken together, there is still a marked lack of research addressing the stress-buffering effect of CF in real-life contexts. Therefore, the purpose of the present study is to examine whether police officers with different levels of CF differ with regard to their (a) physiological stress reactivity during acute real-life stress situations, and (b) physiological recovery related to acute and chronic work stress. Based on the aforementioned literature, two hypotheses were tested:

	With the first hypothesis, we expected individuals to show a greater physiological stress reactivity (decrease in HRV) in acute work stress situations with lower group levels of CF (28).


	 With the second hypothesis, we expected improved physiological recovery (increased HRV) in groups with higher levels of CF when exposed to acute and chronic work stress situations (30).






Materials and Procedures


Participants

Participants were recruited from the police force of the canton Basel-Stadt, a German-speaking city in Switzerland. All employees were invited to participate via intranet, internal newspaper, internal TV-adverts, and during team meetings. The present data is part of a voluntary health-check in a bigger project (HERO-study). Additionally, a lifestyle coaching and a second health check were offered to interested officers. Data presented in this article are based on the first health check, which took place between October 2017 and March 2018. Following the invitation, officers had the opportunity to use an e-learning tool, consisting of short text modules and video sequences, in which the general purpose and procedures of the study were explained. Furthermore, information was provided regarding the voluntary nature of participation, the absence of negative consequences in case of non-participation, benefits and risks, rights and obligations, as well as detailed information about the measurements. No monetary incentives were provided to the officers. However, the health check was performed during (paid) working hours and participants received a personalized health profile. At the end of the e-learning phase, participants had the possibility to schedule their own assessment. To participate in the submaximal CF test, participants had to pass a PA readiness check, based on the Physical Activity Readiness Questionnaire (PAR-Q) (43). Participants who did not pass the PAR-Q had to provide a doctor's certificate, attesting that the treating doctor considers it safe for the participant to participate in a submaximal fitness test.

The Basel-Stadt police force consists of approximately 1,000 officers. From these, 227 agreed to obtain more detailed information via the e-learning tool (approx. 23%), and 201 officers decided to participate in the study (88%). All participants provided written informed consent prior to data assessment. All procedures followed the ethical principles of the Declaration of Helsinki. The Ethics Committee for Northwest/Central Switzerland approved the study (EKNZ: Project-ID: 2017-01477).



Procedures

Data used in the present paper was acquired during the laboratory session and in real-life. The laboratory session took place at the education and training center of the police force; all tests were performed in a private setting in the same specially equipped room. All assessments were carried out by the same investigator. In real-life, heart rate was monitored for 48 h. To ensure the assessment of full (daytime) working days among shift-workers, the real-life assessment started on their first day of a shift cycle. By contrast, among participants with regular office shifts, the real-life assessment started on a day before two full working days (usually Monday, Tuesday, or Wednesday). To ensure comparability, we analyzed the full workday, following the first night. Furthermore, this procedure may have served to limit low stress measurements, since participants might have scheduled the laboratory session (health check) on days with relatively low workload. At the end of the laboratory session, participants received the sensors and smartphones, as well as oral and written instructions regarding smartphone usage. The real-life measurement started immediately after the laboratory session. Participants wore the heart rate monitor for 48 h consecutively, and answered questions regarding their stress emotions and affect states on a smartphone (see Measures section for more specific information).



Measures


Cardiorespiratory Fitness

Cardiorespiratory fitness (CF) was measured with the validated and internationally applied Åstrand Fitness Test (44). In a submaximal performance test on a bicycle ergometer, maximal oxygen consumption (VO2max) is estimated by standardized extrapolations of heart rates at certain resistances (45, 46). Standardized instructions prior to the testing included the avoidance of any strenuous PA for 24 h, as well as heavy meals, and liquids other than water for 3 h. For the test, participants were equipped with a heart rate monitor. Standardized workloads were set for men (150 watts) and women (100 watts). This workload was adjusted to keep the heart rate in the range of 130–160 (bpm) for participants <40 years, and 120–150 (bpm) for participants ≥40 years. Cycling cadence was set at 60 rotations per minute. At the end of each minute, heart rate was noted, and participants stated their perceived exertion on a Borg scale (47). Prior to the test, participants were instructed that perceived exertion should be between 11 to 16 on the Borg scale (below the maximum range) (47). Standardized encouragements were used and participants were controlled for cancelation criteria (17). After 6 min, the test ended if heart rate over the last 2 min did not vary by more than 5 beats per minute. Otherwise, participants were asked to proceed for another minute until this criterion was met. The mean heart rate of the final 2 min was compared against the final stage watts to achieve a gender adjusted VO2max (ml/kg/min). These values were matched with CF percentiles using age and gender specific norm values presented by the ACSM (17). Following ACSM recommendations, we further classified participants' CF levels as “very poor,” “poor,” “fair,” “good,” “excellent,” and “superior” (17).



Chronic Work Stress

Chronic work stress was measured at the end of the laboratory session. Hereby, the Effort-Reward Imbalance (ERI) scale (22) and the Job Demand and Control (JDC) scale (48) were administered using an online questionnaire. The ERI scale consists of 5 items for efforts (i.e. “I have a lot of responsibility in my job”) and 11 items for rewards (i.e. “I receive the respect I deserve from my superior or a respective relevant person.”). Answers are given on a five-point Likert-scale ranging from 1 (none) to 5 (very high). After summing up each dimension, the ratio was calculated using the factor 0.4545 to counterbalance the unequal number of questions (effort/[reward*0.4545]). Ratios above 1 reflect high levels of job stress (22). The JDC scale consists of five items for demands (i.e. “My job requires me to work very fast”) and six items for control (i.e. “I have freedom to make decisions about my job”). Answers are given on a four-point Likert-scale ranging from 1 (never) to 4 (often). Sum scores for each dimension were calculated. As for ERI, the JDC-ratio was calculated using the factor 0.8333 to balance the unequal numbers of questions (demands/[control*0.8333]). JDC Ratios >1 indicate high work stress (49). The validity and reliability of this instrument has been described previously (50).



Ecological Momentary Assessment

Psychological variables in real-life were assessed via the EMA method. Each time they were contacted, participants answered different sets of questions on a smartphone (Moto G, 3d Generation) via MovisensXS (movisens GmbH, Karlsruhe, Germany), an app for Android Smartphones. MovisensXS offers a web-based software solution for question settings, sampling contingents, and management of participants; at a later stage, the software processes and prepares data output for analysis. Three sets of questions were triggered in the morning, during the workday, and in the evening. The present paper considers the workday set, which will now be described in detail. The workday set sampled between 12 am and 7 pm for all shift workers (matching their shift schedule) and between 9 am and 5 pm for regular office workers. Sets were time-triggered once per hour with a random appearance of +/− 15 min. The participants responded to an alarm (tone and vibration), which otherwise would repeat every 5 min; if participants did not complete the survey after 15 min, the current assessment was closed. Additionally, participants had the opportunity to postpone the first alarm for up to 15 min. In this case, only one further alarm was triggered 15 min later.



Acute Work Stress

In the present study, acute work stress is used as an umbrella term for affective states, as well as feelings of stress, and feelings of anger. The term “feelings of stress” is specifically used for the acute feeling of being stressed, as a single variable only. Approximately 2 min were needed to answer an entire set of questions. Instructions on how to respond to questions associated with the assessment of acute work stress were given during the laboratory session. More specifically, participants were asked to refer to the current situation right before the assessment when answering questions on affect states, feelings of stress, and anger. Since psychological variables were linked to HRV, we controlled for PA as a possible confounder, using two control questions: “Have you been physically active during the past 15 minutes?” and “Have you been physically inactive during the past 15 minutes?” For these questions, participants were instructed to ignore very short walks and standing periods.

Positive and negative affect states were assessed using an adapted German version of the Positive And Negative Affect Schedule (PANAS) (51). Validity of this instrument has been presented previously (52). Participants were asked how they feel at the moment. The items were reflective of five positive (i.e. “content,” “delighted”) and five negative affect states (i.e. “irritable,” “hostile”). Items were answered on a five-point Likert scale, ranging from 1 (not at all) to 5 (very).

Feelings of stress was assessed with a single item: “How stressed do you feel at the moment?” Answers are given on a five-point Likert scale from 1 (not at all) to 5 (very). Validity of single items for the assessment of stress symptoms has been provided previously (53). “Feelings of anger” was assessed with the item “How angry did you get during the last 10 minutes?” Again, items were answered on a five-point Likert scale, ranging from 1 (not at all) to 5 (very).



Ambulatory Assessment

Heart rate was assessed using ecgMove3 (movisens GmbH, Karlsruhe, Germany). This sensor records a full one-channel ECG waveform (1024 Hz), 3-dimensional acceleration (63 Hz), and barometric altitude (8 Hz) as raw data on internal memory. Evidence about validity and reliability to accurately capture heart rate and PA has been provided previously (54, 55). At the end of the laboratory session, participants were asked to put on the device, which was worn on a textile dry electrode chest belt.

For heart rate variability (HRV) analysis, two HRV subsets were calculated: (i) 10-min HRV (linked to acute work stress during the workday assessed via EMA), and (ii) night HRV (following the workday). We applied the same data processing procedure for both subsets. As mentioned above, the full workday and the following night were considered for data analysis. Accordingly, participants became accustomed to the sensors on the first night. In a first step, the DataAnalyzer (movisens GmbH, Karlsruhe, Germany) detected sleep periods and non-wear time (56). In a second step, UnisensViewer (movisens GmbH, Karlsruhe, Germany), a software for Windows, was applied to view and edit the data. For calculations of HRV subsets, we stored separate files based on tailored sample limits.

Night HRV sample limits were based on accelerometry sleep detection and set between 8 pm and 8 am. Valid night HRV consisted of at least 4 h of detected sleep, with disruption of no more than 10 min. We assessed all participants individually to detect implausible sleep values. Sample limits for 10-min HRV are taken on the complete workdays, between 12 am to 7 pm for shift workers, and 9 am to 5 pm for workers with regular office shifts. Sample limits begin 10 min before the start times of each acute work stress measurement. We calculated raw interbeat intervals using DataAnalyzer (movisens GmbH, Karlsruhe, Germany). The interbeat intervals were exported to Kubios version 3.1.0 (57). Automatic threshold based artefact correction was set at 0.15 s (strong) (57). Frequency-domain parameters are based on Fast Fourier Transformation with frequency bands defined in accordance with the Task Force of the European Society of Cardiology and the North American Society of Pacing and Electrophysiology (58). Welch method was used to calculate spectral parameters (segments 300 seconds, 50% window overlap, 5 Hz Sampling frequency). For further analyses, we extracted time-domain parameter RMSSD.




Statistical Analyses

Descriptive statistics (M, SD, Range, Skewness, Kurtosis), group differences in outcome variables (t-test, ANOVA), and correlations (Pearson) of outcome variables (HRV night, HRV of the past 10 mi) and predictors (acute work stress, chronic work stress, CF) were calculated using SPSS 26 (IBM Corporation, Armonk NY, USA). For correlations, within subject variables (level 1) were aggregated over the entire day. Distributions of all variables met standards (skewness <2 and kurtosis <7) recommended for parametric testing (59). Univariate analysis of variance was applied to examine group differences in study variables for different CF levels. Probability levels of p < 0.05 were interpreted as statistically significant in all statistical analyses.


Stress Reactivity (First Hypothesis)

To examine stress-buffering effects of CF on physiological stress reactivity in acute work stress situations, multilevel modelling was calculated with HLM 7.03 (Scientific Software International Inc., Lincolnwood, IL) for Windows. We applied two-level random intercept models. All predictor and outcome variables were standardized (z-scores) (60). HRV (RMSSD), which is nested within persons (level 1), was set as an outcome. CF (6 class equivalent) was set as a predictor on the between-person level (level 2). First, acute work stress variables, which are nested within persons (level 1), were included in both levels, with no significant relations occurring. We then calculated our hypothesized model with preceding acute work stress as the assumed causal variable (level 1), CF (level 2) as moderator, and HRV (level 1) as outcome. Random variations were allowed for predictors; however, interactions were set as fixed effects for causality assumptions. Outcome variables were controlled for gender, age, body mass index (BMI), shift work status, years of service, and PA status during the past 15 min in separate predictor models respectively. With none of these covariates being related to the outcome, they were removed in favor of a parsimonious model. Missing data on level 2 was deleted listwise during calculation. First, the null model and intraclass correlation (ICC = τ00/(τ00+σ2) was calculated for the outcome variable (10-min RMSSD). Second, each predictor variable (level 1: feelings of stress, feelings of anger, positive affect, negative affect; level 2: CF) was included in a separate model. Third, for the between person predictor CF (level 2), four separate models were calculated, each including one of the four acute work stress variables as within-person predictor (level 1). Reported coefficients (pseudo R2) refer to estimations with robust standard errors.



Stress Recovery (Second Hypothesis)

To examine stress-buffering effects of CF on physiological stress recovery (night HRV), several (four-stage) regression analyses were performed using SPSS 26 (IBM Corporation, Armonk NY, USA). The first stage included all demographic and social background variables, if they were significantly related to the HRV outcome. In the second stage, we entered occupational stress (chronic work stress as ERI ratio and JDC ratio; feelings of stress). Feelings of stress, originally assessed as a within-subject variable, was now aggregated as mean value over the entire workday. The third stage included CF. The fourth stage included an interaction between CF and each work stress variable. In the fourth stage, centered variables of occupational stress and CF were used. We report stepwise changes in R2 with the according p-values, and the standardized regression weights with the according p-values for each predictor variable in the final model.





Results


Sample Description, Group Differences, and Bivariate Correlations

Descriptive statistics are presented in Table 1. Overall, 201 officers participated in the study. Participants stating current use of medication (17 participants) or employment status lower than 50% (11 participants) were excluded from data analysis. The remaining sample consists of 115 men (66.5%), and 58 women (33.5%), mean age 37.64 years (SD = 9.80), mean years at service 12.32 (SD = 8.56). The sample was compared to the entire police corps of Basel-Stadt (N = 980 officers), showing significantly younger mean age (t-test compared to 41.88 years: t(172) = −5.69, p < 0.01), but no significant differences in gender ratio (t-test compared to 29.6% women).


Table 1 | Participants' distribution across the six fitness groups and group characteristics in significantly different variables.



Five participants (2.7%) did not answer any acute work stress assessments. Additionally, 13 (7.5%) acute work stress datasets were missing due to software problems (n = 7, 4.0%) or invalid data on heart rate variability (n = 6, 3.5%). On average, participants answered 6.47 (SD = 1.34) acute work stress measurements (of a possible 8) over the course of the study. Following Lüdtke, Trautwein, Kunter, and Baumert (61), we calculated ICC(1)1 for within-level and ICC(2)2 for between-level reliability of the psychometric measures. ICC(1) can be interpreted as the percentage of variance that can be accounted for by differences between persons. ICC(1) values were 0.19 (19%) for anger, 0.45 (45%) for stress, 0.67 (67%) for positive affect, and 0.61 (61%) for negative affect. Applying ICC(1) to the Spearman Brown formula, we calculated ICC(2) to estimate the accuracy of the mean values across all individuals. ICC(2) values were 0.60 (moderate) for anger, 0.84 (good) for stress, 0.93 (excellent) for positive affect, and 0.91 (excellent) for negative affect (62). Missing data in night heart rate parameters occurred for 17 participants (9.8%), whereas five (2.9%) datasets were excluded due to artefacts and in 12 cases (6.9%), sensors did not provide data for unknown reasons.

The overall mean of fitness percentiles for CF was 62.93 (SD = 33.37). The participants' distribution across the six-group classification recommended by the ACSM is described in Table 1. Group values and standard deviations are presented for variables in which the groups differed significantly. Significant differences occurred for gender ratio (F(5,167) = 2.81, p < 0.05), body mass index (F(5,167) = 6.13, p < 0.01), and heart rate at night (F(5,150) = 2.45, p < 0.05). No significant between-group differences were found for age, shift work status, years of service, HRV parameters at night, and any acute or chronic work stress variables. Interestingly, the very poor fitness group showed lower levels of heart rate at night compared to the poor and fair fitness group. However, post-hoc tests did not reach significance (Tukey, Bonferroni).

The bivariate correlations between the different study variables are presented in Table 2. These findings show that CF levels (percentiles) were positively related to the aggregated mean values of HRV during the workday. The two chronic work stress questionnaires (JDC, ERI) were positively correlated with each other. While the JDC ratio was only correlated with the acute work stress measure feelings of anger, the ERI ratio was similarly associated with feelings of stress, feelings of anger, and negative affect. Acute work stress parameters and the JDC ratio were not significantly related to HRV outcomes. By contrast, the ERI ratio was negatively associated with night HRV.


Table 2 | Descriptive statistics for and bivariate correlations between independent and dependent variables.





Multilevel Model to Examine Physiological Stress Reactivity (First Hypothesis)

Results of the multilevel modelling are presented in Table 3. The intraclass correlation provided evidence for a two-level hierarchical structure, showing that 63% of variance in the outcome can be accounted for by intra-individual variables (RMSSD ICC = 0.63) (63). Results of multilevel models are described for CF and acute work stress (gender, age, BMI, shift work status, years of service, and PA during the past 15 min controlled for in separate models; see Methods). In accordance with the hypothesis, a cross-level interaction for CF suggests a moderation effect, with higher levels of RMSSD being predicted by higher levels of CF when participants perceived stronger feelings of stress. On the contrary, no interaction effect occurred for feelings of anger, positive affect, and negative affect. Between-subject differences (level 2) in CF were a significant predictor of 10-min RMSSD during the workday. The direction of the association of feelings of stress, as a within-subject (level 1) predictor, and 10-min RMSSD was negative, but not statistically significant. Surprisingly, 10-min RMSSD during the day was not significantly affected by the acute work stress measures.


Table 3 | Estimated effects in multilevel models using restricted maximum likelihood with predictors CF, feelings of stress, feelings of anger, positive affect, and negative affect on HRV outcome variable RMSSD over the past 10 min.





Regression Analyses to Examine Physiological Stress Recovery (Second Hypothesis)

The results of the regression analyses are provided in Table 4. In all models, age significantly explained night HRV levels, with lower levels of HRV in older individuals. ERI significantly explained variance in night RMSSD. The JDC ratio and feelings of stress did not significantly predict night HRV. CF significantly explained variance in participants' night RMSSD levels, after controlling for feelings of stress. Finally, the interaction terms did not significantly account for variance in the outcomes in any of the calculated models.


Table 4 | Linear regression analyses predicting night RMSSD with occupational stress and cardiorespiratory fitness.






Discussion

The aim of the present study was to examine the stress-buffering effects of cardiorespiratory fitness (CF) under realistic conditions. CF significantly moderated physiological stress reactivity (in RMSSD) when participants perceived elevated feelings of stress at work, with higher levels of CF predicting higher levels of parasympathetic activity. However, no direct effects occurred for perceived feelings of stress, feelings of anger, positive affect, or negative affect. Interestingly, the physiological stress reactivity was not significantly affected by acute psychological work stress. Chronic work stress, measured as effort reward imbalance (ERI), was negatively related to physiological recovery at night. While CF was associated with increased physiological recovery at night, no effects on recovery appeared for interactions between CF with chronic and acute work stress. The present pattern of results adds to the current literature in an important way, as one of the first real-life studies examining stress-buffering effects of CF in police officers. With these results, we add distinct insights into the influence emotional and affective states. Our results are novel, because the study design and statistical analysis further accounts for intra-individual differences in the stress response.

With our first hypothesis, we expected stress-buffering effects of CF on HRV in acute work stress situations. CF showed the expected effect when feelings of stress increased, with lower physiological stress reactivity (higher parasympathetic activity) in more fit individuals. The present results corroborate previously proposed stress-buffering effects of CF on cardiovascular stress reactivity (12, 15, 28). However, these results only appeared for feelings of stress, whereas no effects appeared for feelings of anger, and affective states. Since affective states are understood to be less cognitively presented in stress perception, emotions might be more closely related to acute work stress (40). The missing effects for feelings of anger might be related to individual differences in adaptive pathways in the regulation of the stress response (64). As mentioned in the introduction, cognitive processes are key ingredients in the emergence of stress. Anger is linked to a cognitive appraisal (65) of causality and responsibility (66), for example when another person is (perceived to be) responsible for an event with negative consequences for oneself (66, 67). This accountability can discriminate anger from other emotions, such as fear or anxiety, when attributions are not possible (67, 68). Thus, stress can even predispose an individual towards anger (65). However, accountability is, by definition, related to higher perceived controllability and predictability of events, which are key factors in the stress process (37). In line with this, Wu, Gu, Yang, and Luo (69) showed that anger was associated with a higher HRV (higher parasympathetic activity) compared with fear. Consequently, a relatively low reactivity to anger, compared to other emotions, would result in weaker associations, in line with the anticipated buffering effects of CF. In sum, theoretical assumptions and evidence regarding ANS reactions encourage a differentiated, nuanced contemplation of the emotions referred to here (70, 71). Furthermore, no direct effects of acute work stress appeared on HRV. This result is somewhat counterintuitive. In their systematic review, Jarczok et al. (72) showed that adverse psychosocial work conditions were associated with lowered HRV. However, in a 3-day EMA study by Kamarck, Muldoon, Shiffman, Sutton-Tyrrell, Gwaltney, and Janicki (73), the association between demands and physiological parameters reflecting cardiovascular health was not limited to the workplace. Further research is needed to further examine the influence of psychosocial stress during leisure time.

While the present sample represented the overall gender ratio in the police corps, it was also significantly younger. Due to some promising results in older populations (32, 74), our findings might understate possible relevant health effects. Furthermore, police officers have to take physical examinations in the early stages of their career; hence, relatively high CF levels can be expected among study participants. As a consequence, the detected effects of CF as a stress-buffer might be rather conservative in the present study.

With our second hypothesis, we expected improved stress-related physiological recovery patterns (increased parasympathetic activity in high stress levels) with higher levels of CF. Although chronic work stress (ERI) showed negative associations with night HRV, no support of stress-buffering effects appeared for CF. However, CF predicted improved physiological recovery for night RMSSD. Interestingly, chronic work stress measured via the JDC ratio, and acute work stress, were not related to night HRV. These results are partly in line with the findings of two reviews (27, 75). Loerbroks et al. (75) found significant age-related partial correlations with ERI and HRV, but not JDC in the age group of 35 to 44 years. The review of Järvelin-Pasanen et al. (27) contained five studies assessing RMSSD. Of these studies, two studies unanimously reported lower RMSSD levels in stressed individuals. However, two studies only found partial support, whereas in one study no significant effect of chronic work stress on RMSSD was detected (76). Interestingly, in the real-life study by von Haaren et al. (28), the control group showed lower levels of night RMSSD during the examination period, compared to the intervention group. These previous results support the present finding, that chronic work stress is associated with reduced physiological recovery processes, measured as HRV.

One explanation for these results might be related to the components of the stress-health relationship (7). As mentioned previously, research on stress-buffering effects of CF mainly focus on physiological stress reactivity and recovery. Nevertheless, with the present paper, we want to encourage researchers to place a stronger focus on restoration processes in future investigations. The descriptions by Berntson and Cacioppo (7) indicate that CF might be related to improved cardiac vagal activity (parasympathetic influence on cardiovascular stress reactivity and recovery) due to anabolic processes. These adaptations might be rather long-term, hence, health-related improvements might be less affected by short-term changes in stress levels. The present study supports this notion, since chronic work stress levels showed more consistent associations with favorable HRV patterns than acute work stress. Interestingly, CF levels did not consequently predict night HRV in all models, whereas mean levels of heart rate at night differed significantly between CF groups. Hence, CF might have different influences on heart rate and HRV (8, 77). These differences are important to understand, since high heart rate and low HRV have been shown to be independent risk factors for cardiovascular disease (33, 41, 78).


Strengths

One of the key strengths of this study is constituted by the methodological advancements in relation to previous research. With the application of real-time assessments of stress reactivity, and with the co-assessment of physiological and psychological parameters, we tackled several gaps in previous research. For instance, using EMA techniques has the potential to minimize bias related to recall times, which constitutes a huge improvement in allowing the examination of the “experiencing self” in contrast to the “reflecting self” (79). Furthermore, our statistical analyses took into account the individuality of the stress-health relationship by statistically accounting for intra-individual changes in stress perceptions and reactions. A further strength of our study is the improved quality of night HRV assessment by including an additional night of acclimatization. Additionally, the present results are based on a rigorous assessment of study variables, with standardized, reliable, and valid tools that are widely applied in international research. The homogeneity of the present sample further allows cohort-specific interpretations in a highly stressful occupation.



Limitations

However, some limitations may affect the generalizability of our data. First, we tested stress reactivity and recovery independently. However, some scholars suggest that these phenomena are interdependent. The “DynAffect” model by Kuppens, Oravecz, and Tuerlinckx (80) states that stress responses are dynamic, fluctuating around an individual's emotional “home base.” In this sense, reactivity and recovery are understood as the sensitivity to withdraw from, and the attractor strength that ties back to, the home base (80). Furthermore, Smyth, Sliwinski, Zawadzki, Scott, Conroy, Lanza (81) recently introduced their stress response assay that comprises both stress reactivity and recovery. The assay additionally captures pile-up, which accounts for multiple stress responses within a defined time-period. Second, controlling for extraneous variables was not feasible, given the nature of our study design. However, using real-life stressors increases the ecological validity of our findings. Third, although HRV assessments followed the recommendations of the Task Force of the European Society of Cardiology and the North American Society of Pacing and Electrophysiology (58), breathing patterns and physical activity were not controlled for objectively. To improve the quality of subjective physical activity reports, all participants received verbal and written instructions prior to the assessments. Fourth, our results might include errors due to multiple testing on the same dataset. With regards to the associated effect sizes and p-values, our results must be interpreted with caution. In this respect, future observations in police officers may benefit from larger sample sizes.



Practical Implications

Occupational stress among police officers may have a more direct impact on society than that of other occupations, since job performance is closely linked to public safety (82). However, police officers have been shown to be at risk for maladaptive coping strategies (83). Associated organizational costs are considerable due to reduced productivity, absence, and early retirement (84). In this respect, self-regulatory processes to manage emotions and sustain resilience are highly important (85). Self-regulatory techniques primarily aim for an efficient systemic recalibration to physiological and psychological balance after intense stress experiences (85). Furthermore, successful recovery from stress is associated with more favorable physiological stress markers, i.e. cortisol, which is evidently linked to improved functioning of higher-order cognitive tasks. Optimal brain functioning has been related to enhancements in concentration, planning abilities, memory, decision making, moral reasoning, inhibition of inappropriate responses, and inhibition of distractions (85).

Applying HRV biofeedback to successfully enhance coping is well-documented (86). Firstly, monitoring the physiological stress reaction could increase self-awareness of stress experiences (86). Secondly, specific techniques which enhance the regulation of physiological function can be learned (86). These improvements in the physiological stress reaction can complement further psychological self-regulatory techniques (85). In the present results, partial support appeared for CF as a physiological resilience factor, helpful for managing stress in police officers.

Hence, one potential way for police health authorities to enhance self-awareness is to encourage employees to monitor day and night values of HRV. We further emphasize the importance of interventions that focus on improved CF. The present results have shown the association of increased fitness and several known risk markers of cardiovascular health.




Conclusion

Our results showed partial support for the potential of CF to buffer cardiovascular reactivity when police officers are exposed to acute work-related stress. Higher levels of CF were related to enhanced physiological recovery, which might have further important implications for participants' health. Therefore, we encourage the promotion of fitness programs with the aim of enhancing CF in stressful occupations such as law enforcement. Finally, we encourage the assessment of HRV for the early detection of maladaptive acute physiological stress reactivity, as well as physiological recovery related to chronic work stress.
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Footnotes

1ICC(1) = τ2/(τ2 + σ2)

2ICC(2) = k × ICC(1) / (1 + (k − 1) × ICC(1)
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Mental illnesses, among which depression and anxiety are most common, are the leading cause for permanent disability. It is of interest to know what case characteristics determine if a person returns to the work force in spite of mental illness to tailor specific interventions. So far, there has been little research into this field. In the present study a sample of 202 workers who had permanent disability due to depression/anxiety were followed-up on. 22% started some kind of work during follow-up in a period of 30 to 75 months. Logistic regression analyses showed that quick progression into disability, short period of disability, younger age, adequacy of income replacement through insurance benefits and no previous disability predicted return to work. These findings also allow to identify individuals at high risk for progression into permanent disability that can benefit from supporting interventions.
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Introduction

With 17% mental health issues, primarily depression and anxiety, have a high prevalence within the working population (1). They are associated with long sick leave periods (2). Affective disorders are the most common (1).

One of the major consequences of mental disorders is the loss of one’s ability to work and hence the loss of the various positive aspects associated with work (3). Work can have a therapeutic effect without actually being therapy. As sense of accomplishment and effectiveness at work rise, feelings of overwhelming exhaustion and cynicism, which are typical aspects of depression, decline (4). Good work mobilizes, provides a daily routine and has a stabilizing effect (5). In contrast, work that is experienced as straining and psychologically demanding while at the same time as uncontrollable and lacking social support is predictive for depression (6–8). The experiences an individual makes are highly dependent on biological disposition and psychological constitution, which determine individual coping strategies (9). Work also provides financial security, which protects against social decline (10). It enables participation in society and provides a sense of purpose and identity (11). Accordingly, people with mental issues who are not in the workforce lack a major aspect of recovery, namely “good” work. Even those employees with mental issues that cannot show their full potential benefit from working or returning to work rather than not doing so (12–14). Not surprisingly, the association between unemployment and its negative health consequences has been confirmed by numerous studies (15).

It is in the general interest to prevent long-term sick leave from work or retirement as this causes costs for everyone (16, 17). This is even more important for mental disorders as their occurrence earlier in the life-span increases the associated costs (18). Programs that promote reactivation are well investigated and mainly include therapeutic interventions focused on work-related strategies (11, 19–21). The evidence for subject-related variables, however, is heterogeneous (2). It is assumed that younger age and higher premorbid income are beneficial (22). Eventual permanent disability is more likely if 42 or more sick days are accumulated (23). There seems to be no evidence for an effect of occupational status and educational level on reactivation (22). Findings concerning socioeconomic status and reactivation are inconsistent (24).

Still some individuals affected by mental disorder return to work quickly despite of great adversity whereas others retire permanently. A systematic analysis of why these people reactivate has not been made to date. This is most likely due to a very limited sample of those who un-retire (25). The reactivation rate from statutory occupational disability pensioning has been estimated at less than 6% (26).

The present study identifies factors that influence permanence of occupational disability for the first time. The individual characteristics of those who returned to work and those who do not are reported.



Method


Design

The prospective cohort study was done with data from a German insurance company. Sample size was determined by power analysis for an effect size of 1.3 at β = 0.800 and α = 0.050. Data was sampled in spring 2018. Included were cases that held a private occupational disability insurance and had occupational disability due to an affective (ICD-10: F3, 73%) or neurotic disorder (ICD-10: F4, 27%). Exclusion criteria were comorbid substance use disorders (ICD-10: F1) and/or schizophrenic disorders (ICD-10: F2). The morbidity was extracted from the subjects’ files which included medical reports, self-disclosures, written correspondence and insurance documents. Cases were sampled from May 2018 backwards by date at application for disability benefits until the required sample size was slightly overreached as determined by power analysis (N = 206). From these 4 were excluded because of missing or implausible data. The flow chart (Figure 1) illustrates the sampling procedure.




Figure 1 | Sampling strategy.





Variables

The following variables were examined.

Disability at the time of data collection versus return to work.

Sick days: days from start of absenteeism from work until either the date of reactivation or end of observation period.

Income replacement rate: the proportion of insurance benefits to premorbid net income.

Age at onset of disability: age at recognition of disablement was determined from medical statements from the files.

The insurance value is the discounted sum of future pension payments. It was obtained from the insurance documents.

Socioeconomic status (SES): SES was determined with the International Socio-Economic Index of occupational status [ISEI-08, (27)]. The ISEI-08 scale ranges from 13 = worker in agriculture and animal husbandry to 78 = doctor, university professor. 7 cases were excluded from the analysis due to missing values.

Sick days until disability were calculated from start of mental illness until recognition of disablement. This date was naturally before the day of application for benefits.

If a period of previous disablement was present could be determined from the records.

Residency was obtained through the zip codes of the postal address. We differentiated between the states of the former East and West Germany. Post codes with first digits 39, 1-19, 98 and 99 were classified as the former, the remaining codes as the latter.

Unterminated employment was obtained from the records. Subjects had to report when applying for disability benefits if their place of work was still available to them.

The information on the main diagnosis for occupational disability was extracted from the subjects’ medical reports.



Statistical Analyses

Statistical advisory and verification of statistical procedures were conducted by the Institute for Biometrics of the Hannover Medical School. Data was analyzed using SPSS® 25 (IBM Corporation, Armonk NY, USA) for Windows®. Single missing values were assumed to be missing at random.

The sample was split by disability (yes/no) at the time of data acquisition. Examined variables were split at the median if the values were interval scaled to obtain binary variables for logistic regression analyses. Variables with p-values ≤ 0.200 were included into multivariate logistic regression modeling as recommended by Hosmer, Lemeshow und Sturdivant (28). The least significant variables were eliminated using stepwise backward selection. Only statistically significant design variables with p ≤ 0.050 were added to the final multivariable binary logistic regression model.
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Results


Sample Characteristics

51% of the subjects were female. Age ranged from 24 to 61 years with a mean age of 43 years (SD = 8). 60% had completed 10 years of schooling while 31% had 12 or more years of schooling (9% indicated to have other schooling). 80% had some form of additional vocational training. All but two subjects were German citizens (99%). Subjects were located representatively in East (23%) and West (77%) Germany (29).

73% of the sample was disabled predominantly due to an affective disorder (F3) while the rest had other disorders of the neurotic spectrum. At the time of data acquisition 77% of subjects were still disabled, 22% un-retired during the period of observation. The mean period of disability was M = 1.393 days (SD = 530, Med = 1501) or 46 months. This means that each subject had received around 4 years of disability benefits by the end of observation. On average, 1.575 days (SD = 1.709, Med = 974 days), or 52 months, passed between onset of psychiatric problems and recognition of disability. Subjects’ average and median age at the time of disablement was 39 years (SD = 8, Min = 18, Max = 56). In total, 41 subjects (20%) had one or more previous periods of surmounted disability. Subjects’ average SES was 46 ISEI-08 status points (SD = 13). The sample was split at the median SES (Med = 45) into two groups with low and high SES. Premorbid net income was 35.861 Euro/a (SD = 20.712). The average insurance value was 135.815 Euro (SD = 84.754). The median income replacement rate was 31%, i.e., half of the subjects received only 11.117 Euro of insurance benefits or less. At the time of data collection 54% of the subjects indicated that their old job was still available. See Table 1 for the descriptive statistics.


Table 1 | Descriptive statistics.





Logistic Regression

The results of the univariate logistic regression analysis are shown in Table 2. 8 of 12 variables had an isolated significant effect on disability with p ≤ 0.200: Duration of disability, income replacement rate, sick days until disability, age at onset of disability, insurance value, previous occupational disability, place of residence, and unterminated employment.


Table 2 | Results of univariate logistic regression analysis.



Multivariate logistic regression analysis revealed the final prognostic model for continuous disability. 4 variables were included in the final model as listed in Table 3. Shorter period of disability, faster progression into disability, young age and no preceding disability were all independent factors that promoted rehabilitation from disability. Longer period of disability, slower progression into disability, older age and preceding disability worsened prognosis strongly. The model fit can be considered good (Nagelkerke’s R² = 0.418; Hosmer-Lemeshow χ² (7) = 5.073, p = 0.651).


Table 3 | Results of multivariate logistic regression analysis.






Discussion

Although the most common mental illnesses of the affective and neurotic spectrum are treatable and many patients can enjoy full recovery some cases take long or chronify on a bad functional level. The present study provides an insight into the impact of individual aspects that promote or impede reactivation after disablement. The present study takes into account to what extent the previous place of work is still available after prolonged absence from work and insurance benefits that replace premorbid income. These are, of course, aspects of a society with strong employees’ rights and social security. A study including these important factors of well-being has not been published, presumably because it is difficult to obtain this data.

Our results show that a fast progression from onset of illness to disablement as well as a short period of disability, a younger age and no preceding period of disability increase the chances of overcoming occupational disability and returning to the workforce. Interestingly, no effects were found for socioeconomic status, suggesting that the societal factors mentioned above may ameliorate the additive detrimental effects of low SES and illness on re-employment. Main cause of occupational disability (F3 and/or F4) had no statistically significant differentiating effect either, which is plausible because the prognosis of loss of function may be regarded as independent from diagnosis. Isolated effects with p ≤ 0.200 were found for income replacement rate, insurance value, place of residence and for unterminated employment.

Some of these findings replicate results from literature and some are new.

It was surprising to find differentiating factors in these subjects, who were - on average - ill for more than three years. The finding that a relatively swift move from absence from work to disability enhances the likelihood of reactivation corresponds with notions about chronification of depression (3). It is not surprising to see that the likelihood to return to work decreases with length of disability. It has been shown that the risk of premature retirement highly increases if absence from work exceeds 42 days (23). We show that the risk increases even more with each passing day. Furthermore, the finding that a younger age increases the likelihood of reactivation was replicated (22). Those who were in their first period of disability had a higher chance to overcome it. This finding is in line with previous research (2) and general medical experience. Still, it was surprising to find such a strong effect size. All these results underscore the necessity for return to work interventions that occur: 1. early after onset of psychiatric problems, 2. are targeted especially at younger and middle-aged employees and 3. are sustainable to prevent repeated disablement.

Another finding that partly goes along with previous research concerns socioeconomic and monetary variables. In our sample socioeconomic status had no effect on reactivation. This means that reactivation seems to be no more likely for subjects with higher income than for those with lower income. Interestingly, higher insurance value was associated with better outcome and, to a lesser extent, income replacement rate. It is understandable that high insurance value is confounded by age because it is the product of the remaining contract term and annuity. However, the income replacement rate was surprisingly low. Half of the subjects only received monthly benefits around 250 Euro and those who received more seemed to fare better with regard to reactivation. At first, this seemed counterintuitive. One might think that the smaller the loss of income the smaller one’s incentive to return to work in spite of illness. Instead, the higher reactivation rate of the well-insured suggests that not having to face the double jeopardy of mental illness and financial difficulties may have more capacity to focus on recovery.

These isolated effects merit further investigation. In the multivariate model a lower number of sick days, younger age and no preceding disability were found to be strong predictors for the reversibility of invalidity.

In the different systems of social security therapeutic interventions for those who have left the workforce because of health reasons are rare. There exist, of course, many interventions with the goal of return to work during the period of absenteeism from work (30, 31). However, these interventions target employees before occupational disability formally recognized. The present sample was already disabled and most likely took part in most of these interventions. For these people there simply exist no structured interventions. Probably, this group is generally assumed to have little chances of reactivation, not least because of reported low reactivation rates.

It is quite astonishing that, in the present sample of private occupational disability insurance clients, the reactivation rate was 22%. This is almost four times higher than what is expected in the public disability insurance. The most likely cause for this is that disability is not a permanent state in private occupational disability insurance. All rehabilitative interventions end in public disability insurance when premature retirement is reached. Subjects in private occupational disability generally stay in contact with their insurer. In the public disability insurance the status of being disabled is typically not questioned once reached and clients get transferred into old-age pensioning later on. While retirees are reexamined in both systems at regular intervals one may assume that the rehabilitative impetus is smaller in the public insurance sector.

When interpreting the present findings, some considerations also have to be made with regard to data quality. It is worth mentioning that contracts in private occupational disability insurance may be terminated by settlement. These cases would have been lost to follow-up. In our sample we found no cases that ended in settlement simply because the insurance doesn’t use this practice, which can be used to the disadvantage of the client.

Although the reactivation rate is already very high, it may still be underestimated. Clients are obligated to report, if they resume work, but may not always have done so. This would only become known when the insurer re-evaluates the cases which it does roughly every two years. Therefore, it is possible that the real number of reactivated subjects is higher than the one seen in the data.

Furthermore, the amount of sick days until disability might not depict the onset of mental illness correctly. Sick days were computed based on data obtained from claim forms and medical records. Although this is a relatively reliable source, the number of days under morbidity can safely be assumed to be higher than indicated. Absence from work typically occurs at latency after the onset of psychiatric problems. This makes early interventions seem even more important.

In 2017, 26% of the households in Germany had private occupational disability insurance (32). Although the results of this study strictly speaking only apply to those privately insured, it shows that interventions for people with occupational disability in general have great economic potential. Subjects with depression and/or anxiety retire early and lose many productive years. At the same time the situation of these people is different from those who suffer from the other major causes of disability: musculoskeletal disorders, cerebrovascular diseases and cancer. Their disability is not due to the physical loss of a functionally relevant part and should be reversible.

Therefore, it is of great interest not only for the individual but also for the general public to encourage and support people with mental illness even after retirement. This study did one of the first steps in this field of research. It examined workers who are or were on permanent occupational disability and tried to identify variables that facilitate or impede the return into the workforce. The findings should be used to develop interventions that target middle-aged or younger workers at the beginning of psychiatric impairment.

Future research should examine additional variables that might predict return to work. For example, monetary variables should be investigated even more. The precise interaction between monetary incentive and reactivation is still unclear. At least our results don’t support the opinion that smaller disability pensions incentivize. Instead, financial security seems to be helpful during rehabilitation from psychiatric disablement.

The results should help to identify individuals at high risk for long-term chronification at low functional level at an early stage and tailor specific interventions. The authors currently test such an intervention with the goal of reactivation and placement into a problem-compatible value-generating new job. The intervention targets employees at the beginning of their absence from work. It focuses on the individual fit between personal resources, appropriate treatment and work-related factors with the goal of vocational reintegration and to ensure social participation as a major factor of recovery. If this is able to increase the ratio of those who stay in the work force remains to be seen. First results, though not yet statistically significant, are encouraging.
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Employees’ mental health impairments are a leading reason for sickness-leave and early retirement. This is why a large number of different intervention programmes have evolved in recent years with the aim of counteracting this development. Our study evaluates a short-term cognitive-behavioral psychotherapeutic intervention off the workplace. We investigated improvement of mental and physical health in psychologically strained employees of a white collar company. Depressive symptoms (PHQ-9), anxiety symptoms (GAD-7), somatic symptoms (PHQ-15), and perceived stress (PSQ-20) were assessed at the beginning and after the intervention. Patient satisfaction (recommendation - likeliness) was also measured after the intervention. In a second step, we have looked at potential determinants of therapy outcome. Changes in the symptom measures were assessed using t-tests, MANOVA, and Chi²-tests. Cohen’s d was computed as effect size measure. One-hundred twenty-seven participants completed the assessment before, and 66 participants post intervention. Mean age of the participants was 44.6 (SD = 9.8) years, 54% were men. 89.7% of the patients attended one to five sessions. Depressive, anxiety, somatic symptoms, and perceived stress significantly declined from baseline to end of intervention. Effect sizes ranged from d = 0.49 (perceived stress) to d = 0.72 (depressive symptoms). Moreover, 93% of the patients stated that they were satisfied with the intervention and would recommend it to a friend. Previous uptake of psychiatric/psychotherapeutic treatment moderated the effect of the intervention on depressive symptoms, i.e., patients without previous experience showed a stronger reduction in symptoms of depression. The results tentatively suggest that the intervention is effective in reducing a broad range of psychological symptoms. Future research could investigate preferences and different outcomes of on-site and off-site work place interventions.
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Introduction

Mental health impairments are a relevant problem in an occupational health context and are one of the leading reasons for sickness-leave and early retirement in developed countries (1–5). In Germany, mental disorders accounted for 17% of sickness-leave days in 2014 (6), and 42% of early retirement is due to a mental health diagnosis (7).

The two most prevalent mental health diagnoses are depression and anxiety, followed by somatoform disorders (8–10). Somatoform disorders, not only predominantly pain but also other bodily symptoms, occur in the vast majority of the working population. Between 10 and 20% of employees reported to suffer from high levels of pain (11–13). These are major concern for all parties involved, as the chronic impairment at work does not only means a direct impact for the person affected but also implies a tremendous effect on the productivity of the companies, the compensation authorities, and the social welfare system (1, 5).

Although the prevalence of mental disorders is high, there is still an enormous and alarming discrepancy between demand and utilisation of mental health services (14). The consequent treatment gap is estimated between 10 and 50% (15, 16). Two prominent reasons for this are the fear of stigmatization (17) and the difficulty to access appropriate treatment options (18, 19). Fear of stigmatization withholds people to start seeing a psychotherapist at all or leads to a prolonged decision process to do so. This seems to be more prevalent in men than in women (20–22). Another reason is the difficulty and effort to access applicable therapies quickly due to long waiting periods. In Germany, the health care system covers outpatient and inpatient psychotherapy, which is provided by specialists in psychosomatic medicine, by specialists in psychiatry, or by clinical psychologists who qualify as licensed psychotherapist. Almost 100% of the German population is covered by a health insurance, which principally provides access to treatment (23). Thus, outpatient psychotherapeutic treatment should be easily available and accessible. Despite this, the average waiting time to start psychotherapy is 4.6 months, and the waiting time for a first consultation 1.9 months (19).

In light of the high prevalence of mental health problems and their impact on the affected persons and consequently on the companies, it seems to be a plausible step to address this problem in the workplace. The workplace has been identified as a suitable place to both identify mental impairments and also to initiate support at an early stage (24, 25). Therefore, some German companies started to implement a psychosomatic consultation opportunity for their employees with the idea to bypass long waiting times in the ambulatory system and to prevent long absence periods or early retirement (26).

The current common model is a so-called psychosomatic consultation in the workplace (PSIW), where employees see a specialist for mental disorders on the company grounds usually embedded in the occupational medicine clinic. Models of PSIW are already in use, scientifically evaluated, and show effective improvement of employee’s clinical and functional status (26, 27). This established model has not only a number of advantages but also some disadvantages. On one hand, it enables participants to easily access the mental health specialist on site without significant loss of travel time, the closeness to the occupational health department may create a familiar feeling and makes the first step in reaching out for help more easy. However, on the other hand, the proximity to colleagues and supervisors could also mean a disadvantage with regard to stigmatization fear. Persons who consider seeking help might be afraid as regards anonymity and a potential discrimination that may arise (17).

Our program differs from the PSIW first and foremost in terms of location, as participants see the specialist away from their workplace. A second significant variation and advantage to the referral in regular outpatient mental health care is that participants receive an appointment within only 2 weeks after they have called the clinic. Thirdly, even if the program is financed by the employer, there is strict confidentiality and anonymity toward the employer. This means in particular that the employer will not be informed whether an employee has joined the program or not, and no findings or contents of sessions are exchanged.

This pilot study investigates the effectiveness of such a short-term psychotherapeutic intervention for strained employees off the company grounds. We expected that this intervention would improve depressive, anxiety, and somatic symptoms and the level of perceived stress. Furthermore, we tried to identify determinants that could potentially have an impact on therapy outcome.



Methods


Design

Study participants were strained employees of an international company. Due to legal restrictions of the company involved, it was not possible to conduct a randomized controlled trial. Enrolment in the study took place consecutively between February 2014 and February 2017. The study was approved by the ethics committee of the Technical University of Munich. As this was a study within the clinical routine practice, there were no definite exclusion nor inclusion criteria. Every person referred by the company was seen and had at least one appointment with a mental health specialist. Outcome parameters, which were measures of psychological and bodily distress, were assessed immediately before the intervention (t1) and following the last intervention session (t2). In addition, patient satisfaction was measured post intervention.



Procedure

Participants in the intervention program were employees of an international company who attended either the company’s occupational health physician or the social service department. Attendance to these services was initiated through the participants themselves or via the direct supervisor. Supervisors recommended a consultation with the social service department or company physician when an employee started to have noticeable problems at work, e.g., lower productivity, high error rate, or increasing number of sick-leave days.

With a referral letter of the social service department or the company’s occupational health physician, participants scheduled an appointment with our outpatient clinic themselves. The first appointment generally took place within 2 weeks depending on availability of participant and therapist, and the following sessions were scheduled individually. Participants completed self-report questionnaires upon the first appointment (t1) and following the last intervention session (t2). The post intervention assessment was sent out via mail. If there was no reply to the questionnaires, a reminder call was made 2 weeks later. During the initial appointment, a clinical interview and a comprehensive problem analysis were conducted. Patients were informed that the intervention comprised one to five sessions and that it would be possible to extend the intervention to a sum of 10 sessions if both the patient and the clinician would decide that this would be useful.

Participants were informed that questionnaire data will only be analyzed anonymously on a group basis. In case participants did not want to fill in the questionnaires, it had no impact on the participation in the intervention program. Participants could withdraw consent at any time for analyzing their data without any effect on their treatment in the program.

The intervention was conducted by six experienced clinicians who had at least 5 years of clinical training. Clinicians were physicians with a special training in psychosomatic medicine and psychotherapy and by clinical psychologists. They all applied cognitive behavioural interventions. The therapy content was not limited to work related problems, but attending employees could address all kinds of problems they currently saw as relevant.



Measures

Psychological and somatic symptoms were assessed by self-report questionnaires, with modules of the patient health questionnaire (PHQ) (28) and a short version of the perceived stress questionnaire (PSQ-20).

The PHQ is widely used in different health care settings and is well-validated for clinical settings (29–31) and within the occupational field (32). Besides these questionnaires, we also assessed sociodemographic data including previous therapeutic experience, meaning previous psychosomatic or psychiatric therapeutic experience either outpatient or inpatient treatment (see Table 1).


Table 1 | Sociodemographic and clinical characteristics of the study sample.



Depressive symptoms were captured by the module PHQ-9. This measure comprises nine items for screening, diagnosing, monitoring, and measuring the severity of depressive symptoms during the previous 2 weeks. The questionnaire covers the frequency of the symptoms which is rated on a four-point scale from 0 (not at all) to 3 (nearly every day). The items are summed, and a score of 10 is regarded as cut-off for a clinically relevant level of depressive symptoms. Reliability in our sample was high with Cronbach’s alpha = 0.83.

Anxiety symptoms were assessed with the generalized anxiety disorder questionnaire (GAD-7), also a module of the PHQ. This is a seven-item questionnaire designed to assess the severity of anxiety symptoms during the previous 2 weeks (33, 34). The items are rated on a four-point scale ranging from 0 (not at all) to 3 (nearly every day). A summary score of 10 represents a cut-off for clinical levels of anxiety. The scale showed high reliability in our sample (Cronbach’s alpha = 0.87).

The module PHQ-15 assesses 15 common bodily symptoms. Participants were asked to rate their severity in the past 4 weeks on a three-point scale from 0 (not bothered at all) to 2 (bothered a lot). As with the other two PHQ modules, a summary score of 10 indicates clinical levels of impairment due to bodily symptoms. Again, internal consistency was high with Cronbach’s alpha = 0.76.

Perceived stress was measured with the short version of the PSQ-20, an instrument to assess subjectively experienced stress independent of a specific and objective occasion (35). The items were rated on a four-point scale from 1 (almost never) to 4 (usually). Cronbach’s alpha in our study population was 0.91.

We also surveyed patient satisfaction with the intervention program post intervention using a ten point scale of recommendation likeliness (0 = very unlikely to 10 = very likely).



Statistical Analysis

Data for sample characteristics are presented as absolute and relative frequencies or means and standard deviations. Mean differences were analyzed using t-tests, and proportions of categorical variables were compared using Chi²-tests. Paired sample t-tests were used to investigate changes in depression, anxiety, somatic symptoms, and perceived stress from baseline to post treatment. Correlations of depression, anxiety, somatic symptoms, and perceived stress at baseline with number of treatment sessions were reported as Pearson’s correlations coefficients r.

Repeated measures analyses of variance (MANOVA) were performed with time as the within-subject factor and one of the following categories as between-subjects factor: age (≤47 vs. >47 years), gender, number of sessions, and previous psychotherapeutic experience. Effect sizes (ESs) were computed for the pre to post changes of all outcome variables. ESs for time effects were reported by means of Cohen’s d for all outcomes (d ≤ 0.2 small effect; d = 0.5 medium effect; d ≥ 0.8 large effect). Changes in prevalence rates between baseline and post intervention were analyzed by McNemar tests. All statistical tests were two tailed. Results of p < 0.05 were regarded as statistically significant. All analyses were conducted using SPSS 22.0.




Results

An overall number of n = 133 participants was included in the intervention program. Due to non-completion of the assessment measures, n = 6 participants (5, no data at pre-intervention; 1, not fluent in German) had to be excluded from the analyses.

Thus, n = 127 participants completed the initial assessment, n = 61 (48.0%) participants missed to fill in the t2 assessment, so n = 66 participants (52.0%) could be included in the pre-post analysis. Due to a technical mishap, the PSQ data were only available for n = 78 participants at baseline.

The participants who failed to fill in the post-intervention assessment did not differ significantly from those who filled in the second assessment except for age, sex, and number of sessions attended (see Table 1).

Participants were between 18 and 65 years of age, average age was 44.6 years (SD = 9.8), 54% of participants were male. Any history of outpatient psychotherapy had 45 (35.4%) out of the 127 participants. Nineteen (15.0%) of the participants reported previous inpatient psychosomatic or psychiatric treatment. Nine participants (7.1%) were in current outpatient psychotherapy, and n = 4 (3.1%) participants were in outpatient psychiatric care at the time of intervention. In summary, n = 64 (50.4%) participants had any kind of psychotherapeutic/psychiatric experience.

Sixty-nine participants (54.8%) made use of only one to two intervention sessions, another 44 (34.9%) took three to five sessions, and n = 13 (10.3%) took 6–10 sessions. The mean number of sessions attended in our treatment program was 2.9 (SD = 2.3) (see Table 1). There was no significant correlation of the number of treatment sessions with somatic symptom burden (r = 0.11, p = 0.246), with depressive (r = -0.01, p = 0.935) and anxiety (r = 0.04, p = 0.624) symptoms and perceived stress (r = 0.04, p = 0.710). At baseline depression, anxiety, somatic symptoms, and perceived stress did not differ according to gender, age, relationship status, and previous therapeutic experience (Table 2).


Table 2 | Means (M) and standard deviations (SDs) of depression (PHQ), anxiety (GAD), and somatic symptoms (PHQ) and perceived stress (PSQ) at baseline for the total sample and stratified by gender, age groups, relationship status, and previous therapeutic experience.



We found a significant reduction in the level of depression, anxiety, somatic symptoms, and perceived stress from baseline to end of intervention (Figure 1). Depression dropped from M = 11.2 (SD = 5.6) to M = 7.2 (SD = 5.7); p < 0.001; ES = 0.72. Anxiety declined from M = 8.8 (SD = 4.9) to M = 5.6 (SD = 4.6); p < 0.001; ES = 0.68. Somatic symptoms decreased from M = 11.0 (SD = 6.5) to 7.7 (SD = 5.7); p < 0.001; ES = 0.54. Finally, perceived stress fell from M = 55.8 (SD = 22.9) at baseline to M = 44.1 (SD = 25.1) at end of intervention; p < 0.001; ES = 0.49.




Figure 1 | Changes in somatic, depressive, and anxiety symptoms from baseline to follow-up (n = 62–65).



In a second step, we investigated the change in prevalence rates for psychological and somatic symptoms. The prevalence at baseline ranged from 44.6% for anxiety to 54.8% for severe somatic symptoms. We found a significant decrease in prevalence rates from baseline to end of intervention in depression, anxiety and somatic symptoms (Table 3). Due to the lack of an agreed-upon cut-off score, this analysis was not performed on the PSQ.


Table 3 | Prevalence rates (%) of clinical levels of somatic symptoms, depression (PHQ) and anxiety (GAD) at baseline and end of intervention.



For exploratory reasons, we investigated whether gender and previous experience with psychiatric/psychotherapeutic treatment exerted a moderating effect on the outcome variables. Due to the low number of available data, this analysis was not performed for perceived stress.

We found only one significant result. A significant interaction of time by previous therapy experience emerged for depressive symptoms (p = 0.018). Participants without previous therapeutic experience showed a stronger reduction of mean depression score at the end of the intervention [from M = 11.9 (SD = 5.7) to M = 6.0 (SD = 4.7)] than participants with previous use of therapies [from M = 10.9 (SD = 5.3) to M = 8.4 (SD = 6.3)] (Figure 2).




Figure 2 | Changes in depressive symptoms stratified by previous psychotherapeutic/psychiatric experience (n = 62).



Regarding patient satisfaction the responses of n = 56 (84.8%) were available.

The results showed that 52 participants (92.9%) would recommend the program to a friend (recommendations score ≥ 8).



Discussion

Mental health problems in the occupational context are problematic not only for the affected employees but also for the companies being concerned with presenteeism, long times of sickness absence, and early retirement eventually. Therefore, it seems to be a plausible step for companies to prevent a lack of performance due to presenteeism or imminent absences and to create a professional setting for strained employees to address their problems with a specialist.

Our study examined a novel approach where employees got the opportunity to see a mental health specialist off site within a narrow time frame. The main finding of our study was a significant reduction of depressive, anxiety, and somatic symptoms and perceived stress from the beginning to the end of the intervention sessions, with moderate to large effect sizes. Our results support findings seen in other studies showing that a short-term psychotherapeutic intervention can improve the wellbeing of employees and support their psychological health in a positive way (26, 27).

Rothermund et al. (26) showed also that the workplace is a well-suited place to identify persons at risk for developing mental health problems who require treatment and to introduce them quickly to professional mental health services (26). This is highly important as even mild depressive symptoms result in reduced work productivity (36); on top of that, it is well known that mental health disorders are best treated in their early stages to prevent chronification that implies the risk of long-term absence from work or even early retirement (37–39).

We obtained one interaction effect. Participants without previous therapeutic experience had a significantly higher benefit out of the intervention program than participants who had any kind of previous psychiatric/psychotherapeutic treatment. This might be due to a more chronic course of psychosocial problems in patients with previous use of therapy, indicating that a short-term intervention might be less effective in patients with long-lasting symptoms.

The vast majority of participants (93%) was satisfied with the intervention program and would recommend it to a friend. This is a clearly positive criterion for the feasibility and quality of our intervention program.

Employees who attended our short-term intervention program were guaranteed to get a quick appointment with a specialist of mental health care. The service offered is located off the company grounds and participation is absolutely anonymous to the employer. These two factors could be important in the decision making process to venture into the program. Especially, the option to see a mental health specialist away from the company’s premises and the easy access to our program seems to be a potential factor that reduces the inhibition threshold toward psychotherapy in general but in particular in men and their stigmatization fear.

This could be one reason for the high rate of men in our study. Fiftyfour percent (54%) of participants were male, which is different from regular outpatient psychotherapy. Here, men account for about 25–30% of attendees (22, 40). Studies show that the male population has still a very sceptic attitude toward psychotherapy, whereas females are more open to begin psychotherapy (41).

In future studies it could be of interest to look further into the question if there are certain characteristics that influence the preference of therapy location, meaning whether an employee prefers an on-site or off-site consultation.

Clearly, there are some limitations to our study. First, we used only self-report measures and did not apply a structured clinical interview for diagnosing mental disorders. Second, the response rate at the end of intervention was low, which limits the significance of our results. Third, we did not have a control group as this was an employer funded program and which did not allow to apply a randomized controlled trial or a wait-list design. Fourth, a “healthy worker effect” could have led to a selection bias and underestimation of effect sizes, meaning that employees with severe health complains have been sick at home or had already left the company and therefore did not participate in this study. Finally, only individuals who presented to a company-physician or the social service department were included.

In conclusion, our program is a quick and easy access for strained employees to mental health care specialists at an early stage of mental distress. Furthermore, the results of this off-site intervention tentatively suggest that it constitutes an effective and well-accepted way of alleviating symptom burden, and it seems to be especially attractive to male employees.
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Background

In this controlled naturalistic study performed in healthcare workers we examined the effect of a two-day acceptance commitment therapy (ACT) workshop on work presence and productivity, i.e. the influence the workshop had on treatment efficacy in a routine hospital care setting.



Aim

To examine the influence of ACT on productivity and presence in healthcare workers.



Method

Study participants were all healthcare workers (nurses, medical doctors, physiotherapists, social workers, and art therapists) of four inpatient wards for depression. Half of the healthcare workers attended the workshop. Measures were evaluated 3 months after the intervention in the study participants and the patients treated by them in the same time period.



Results

A significantly higher treatment efficacy [as measured with HoNOS (Health of the nation outcome scales) change in the patients treated by the participants] has been observed in the healthcare workers who attended the ACT workshop when compared to the control group who did not attend the workshop. Moreover, the work presence of the participants of the ACT workshop was increased when compared with the time period before the intervention and with the presence of the control group. A cost analysis showed that ACT workshops lead to a significant return of investment for the employer as the costs for the workshop were ten times compensated by the increase of work presence in participants of the workshop.



Conclusion

These findings provide support that ACT interventions motivate healthcare workers to work and increase their patients’ treatment quality. To our knowledge this is the first study showing an ACT workshop in healthcare workers can influence HoNOS outcome in the treated patients.





Keywords: stress, work, costs, ACT, acceptance commitment therapy, depression, employees, mental health



Introduction

In Europe, the costs of 12 most relevant groups of mental health disorders were conservatively estimated on 386 billion Euros per year (1). About half of these costs were caused by anxiety disorders, depressive disorders, and addiction and more than half of these costs are paid by the employer due to productivity losses (1). In Switzerland, the costs of depression at the workplace have been estimated on 8 billion Euros per year (2). The ultimate payer for the costs is the employer and not the health system since the majority of the costs are not incurred within the health care systems but in the workplace. Indeed, in Switzerland a study estimated, that the mean total direct costs for the treatment of depression range from 3.561 to 16.240 Euros from mild to severe depression per person per year (2). The mean indirect costs that are due to workdays lost range from 8.730 to 16.669 Euros for mild to severe depression per person per year (2). Therefore, at least in Switzerland, the treatment of depression is connected to lower costs than the amount of money the employer pays for the disorder. In conclusion, the economic burden of mental health disorders is high, i.e. the relative returns from investing in mental health to fight depression and anxiety lead to a four-fold return in better health and ability to work of every dollar invested (3, 4). Especially healthcare workers experience high rates of burn out, anxiety disorders, stress, and depression, e.g. half of the physicians at least in America experience symptoms of burn out and this situation even seems to worsen over the last years (5). Workplace conditions that compromise mental health in the healthcare system are especially excessive workloads, increase of bureaucracy, working in emotionally-charged situations, stigma against seeking care, low job control and high job demand, an imbalance between effort and reward and night shifts (4). In conclusion, healthcare staff has been consistently shown to experience above average rates of mental health problems. Mental health disorders in psychiatric staff again affect the quality of patient care, patient satisfaction, and organizational success. Indeed, the mental health of healthcare workers has been reported to be associated with patient safety outcomes, therapeutic incidents, quality of care, patient satisfaction, medical errors, and infections (4, 6–9). In contrast to a huge financial and qualitative damage caused by these disorders, there is only a small proportion of clinically distressed workers that gain access to evidence-based psychotherapeutic interventions (4).

Cognitive behavioral therapy programs that focus on mental health conditions in work-related environment have a strong level of evidence. They reduce presenteeism (presenteeism relates to working employees with reduced productivity due to illness), absenteeism, work disability costs, and loss of time (10). Moreover, work functioning has been shown to be improved by work-related cognitive behavioral programs (11). In contrast, it has been shown recently that non-specific workplace wellness programs did not succeed in terms of clinical measures of health and employment outcomes after 18 months (12). This was shown in 28.937 employees in a recent study including 20 primary control worksites of a large US warehouse retail company (11).

Acceptance and Commitment Therapy (ACT) might be successful as transdiagnostic group-based program because individuals on sick leave often have combinations of health complaints. Indeed, they suffer commonly from multiple symptom disorders and medically unexplained physical symptoms (12, 13). In 106 Swedish social workers, a brief stress management intervention based on the principles of ACT was performed. In this study, the perceived clinical stress was reduced in participants with high stress levels (14). Furthermore in 311 local government employees, where a stress management training and mindfulness and value-based skills have been implemented, a significant clinical improvement has been shown in initially distressed participants of the study (15).

ACT reduces distress associated with a range of physical and mental health difficulties (16). It uses a transdiagnostic framework and is successful in the treatment of anxiety and depression (17), pain (18), addiction (19), obsessive compulsive disorder (20), irritable bowel syndrome (21), diabetes, epilepsy (22), and cancer (23). ACT is based on a dimensional understanding of psychiatric disorders and therefore does not necessarily require categorical diagnoses and diagnostic screening. In this context ACT meets the demand for a treatment of comorbidity in affected populations which is essential as studied disabled populations at the work place display a high symptom overlap. Indeed, ACT might be particularly sufficient as it was conceptualized especially for comorbidity, treatment resistant situations, and disorders with complex symptoms (24). While there is substantial research literature available on ACT in psychiatric and somatic patients, there are a small number of workplace-based intervention studies involving healthy workers (25). Efforts to improve employee health and productivity have been hampered by the failure of early detection of psychiatric diagnoses, the stigma of psychiatry and psychiatric treatment and compartmentalization of medical costs. In this context, an ACT intervention in healthy and not yet diagnosed or screened or selected populations might be successful and effective.

Whilst there are clear insights into the effectiveness of ACT in different treatment settings and diagnostic groups in patients, we are not aware of a study where in a naturalistic design, i.e. without diagnostic evaluation and classification of the study participants, the cost-effectiveness of an ACT intervention in the workplace has been evaluated. Moreover, the influence of ACT on treatment outcomes, i.e. the HoNOS scale (Health of the Nation Outcome Scales) has not been evaluated yet. Accordingly, in our study we were interested in the influence of ACT on 1.) lost time, i.e. the amount of time spent away from the workplace (sick leave over the given time period); 2.) work functioning, i.e. the ACT-related increase of productivity as measured with a given patient outcome parameter (HoNOS) and 3.) costs of the intervention, i.e. costs of the absence rates versus costs of the workshop and its compensation time.



Materials and Methods


Study Design

A controlled naturalistic study was performed. For this study we compared findings of four wards of the same hospital, all with a focus on depression. Two wards, i.e. the intervention group (IG) received a 2-day workshop on ACT between May and October 2018. The control group (CG) did not receive any specific training during the study period. In both groups we measured sick leave hours and therapeutic outcome (HoNOS) at baseline (T0) and 3 months after the intervention (T1). There were no inclusion or exclusion criteria for attending the ACT intervention or participating in the research project, as the workshop was part of a routine and integral part of an organization’s qualification program which was obligatory for all members of the staff of the two treatment teams.



Participants

All participants were employees of the University Psychiatric Clinics (UPK) in Basel. During the period of the study, a total of 28 employees attended an ACT workshop (IG). The majority (79%) of the IG was female. Twenty-two (79%) were registered nurses, 6 (21%) were nursing assistants. The mean age of the participants was 43.8 years (SD = 9.61). Two other depression wards were used as the control group (n = 30). The CG was comparable to the IG with regard to age and sex. Mean age was 45.0 years (SD = 12.12), 73% were female. The qualification of the participants in the CG was slightly different when compared to the IG, as 93% were registered nurses and only 7% were nursing assistants. Table 1 shows the sociodemographic data of the sample.


Table 1 | Sociodemographic data of the sample.





Patients

Patients routine data were evaluated in the same time period. Eighty-one patients were included in the intervention group and 91 patients in the control group. Patients in the IG were significantly [t(171) = 7.042, p < 0.001, d = 1.20] older (mean = 58.6, SD = 15.5) when compared to patients in the CG (mean = 42.0, SD = 11.8). Gender distribution was comparable (IG: 58.5% female; CG: 53.8% female), as was the most common ICD diagnosis (F3, affective disorders in 72.8% of the IG and 79.1% of the CG). Table 2 displays the sociodemographic data and principle diagnosis of the evaluated patient groups.


Table 2 | Sociodemographic data and principle diagnosis of the evaluated patients.





Intervention

The two-day ACT workshop was being delivered by the leading psychologists of the department, i.e. experienced ACT clinicians, between 9am–5pm. Groups included between 8 and 16 participants. The workshop evaluated in this study was delivered by an in-house ACT therapist, who had extensive experience in delivering individual and group psychotherapy and supervision. Participants were introduced to various techniques. Firstly, the concept of unhelpful thoughts was explained to them and a risk-benefit analyses of psychological impediments. Moreover, mindfulness based practices have been introduced, cognitive defusion was explained, personal values have been evaluated and strategies developed to engage in valued action. In conclusion, the trainer focused on the six main ACT approaches and metaphors (26). After the workshop had been delivered to the participants, individual nurses have been encouraged to assist in a weekly performed ACT group, which had been implemented for the ACT based treatment of patients on both units. Towards the end of the workshop, participants were invited to reflect and share within the group how they might transfer the learning, and further cultivate mindfulness and valuing skills, in their daily lives.




Measures


Health of Nation Outcome Scales (HoNOS)

For routine outcome measures assessments of patients with severe mental illness, the HoNOS (27) has been used in Switzerland in all psychiatric hospitals. The HoNOS comprises 12 items, each with five response options (scoring range is 0–48), and has good psychometric properties (28, 29). Outcome on clinical problems and psycho-social functioning is assessed by comparing pre-test and post-test total scores on the HoNOS for each patient. The simplest, most straightforward and most commonly used outcome indicator in treatment outcome research is the mean delta from pretest to posttest score.



Sick Leave Hours

We used data of the hospital wide attendance recording system and extracted the registered sick leave hours in all four wards for T0 and T1. One day of sick leave is equal 8 h and 24 min. We summed up the time for the intervention and control group.




Data Analyses

Data were analyzed with IBM SPSS Statistics 26 (IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY : IBM Corp.). Data were analyzed in two stages. First, we examined the effects of the ACT intervention on employees’ presence and cost factors for the employer across the 3-month evaluation period. Secondly, we evaluated the therapeutic progress and therapy effects using the HoNOS scale as a “productivity measure”. Chi-square tests were used for categorical variables. As basic assumptions for Analysis of covariances (ANCOVA) were met and covariates (except for age) were independent, we conducted ANCOVA to test the effects on HoNOS. In the analysis we adjusted for symptom severity at T0, age and sex of the patient and type of discharge. Prior to data analysis, cases with missing values >30% were excluded (30). For the remaining data, Little’s Missing Completely At Random (MCAR) test was non-significant [χ2 (2) = 4.866, p = .088], indicating that the data was indeed missing at random. Hence, missing HoNOS values were imputed using the expectation maximization algorithm (31).




Results


Work Presence and Costs of the Intervention

At T0, the total amount of sick leave hours was comparable in the intervention (478 h) and control group (486 h). In the 3 months after the intervention, the amount of sick leave hours dropped to 391 h in the intervention group, but increased to 643 h in the control group [χ2 (1, n = 58) = 28.12, p <.001]. Based on these figures, the gross costs of the intervention are more than amortized within three months. As continuous education is mandatory at our hospital, the costs of the intervention consist of working time of the workshop faculty only (two trainers with 20 h each).



Productivity/Treatment Outcome

Results of the HoNOS comparisons support our hypothesis that professionals trained in ACT could show improved performance or productivity: A two-way ANCOVA revealed a minor, yet statistically significant, interaction between time and group, controlling for sex, type of discharge, age and symptom severity at time of hospitalization [F (1;163) = 4.451, p = .036, partial η2= .03]. The achieved HoNOS delta in the intervention group improved significantly in the intervention group (T0: 7.72 vs. T1: 8.98), whereas there was a slight reduction of the achieved HoNOS delta in the control group (T0: 8.24 vs. T1: 7.75) (Table 3; Figure 1).


Table 3 | Descriptive statistics and p-values for outcome measures.






Figure 1 | Comparison of HoNOS delta values before and after intervention.






Discussion

Our results indicate that ACT was effective in improving the general work presence in a sample of employees across a three months evaluation period and when compared with a control condition. Moreover, the work productivity, as measured with a patient outcome (HoNOS) significantly improved in the three months period and was increased when compared with the control condition. Because of the high efficacy and brevity of the intervention, the costs of the intervention were significantly lower when compared with the losses in the control group; i.e. the intervention was cost effective. In this context ACT might be an appropriate tool to increase treatment quality and efficacy at least in depression and in transdiagnostic wards in psychiatric hospitals.

Our data are in line with a recent study, where ACT reduced levels of work stress in 91 individuals in a randomized controlled clinical trial (32). Moreover, according to our findings a university-based ACT training has been shown to increase self-care, clinical competencies, and therapist skill development in clinical psychology trainees (33). Our data are further in line with a study, where 90 volunteers in a media organization were randomly allocated to an ACT group, an Innovation Promotion Program and a waitlist control group. In this study, both interventions showed improvements in mental health, presence and work-related variables (34). Additionally, another study showed that an ACT intervention decreased experiential avoidance, perceived stress, and burnout in 113 nursing students (15). In line with our data it has also been shown that an ACT intervention led to significantly greater reduction in distress in staff working with individuals with intellectual disability which was maintained within a six-week period (35). In addition, the employability has been increased in patients with mental illness and/or chronic pain by an ACT intervention in a randomized controlled trial (36).

Moreover, our findings indicate that the beneficial effects of an ACT workshop on employees’ in a psychiatric hospital were linked to improvements in specific treatment skills, i.e. help people pursue and expand personally valued patterns of behavior. Indeed, ACT was successful in expanding the therapeutic benefits of the participants as measured objectively in the work performance of the study participants, i.e. the HoNOS change in the treated patients, which is an indicator for therapeutic success at least in Switzerland, where it is measured in all hospitals as a qualitative and financial outcome variable.

In a new report of 2010, European costs of mental health disorders were estimated on 798 billion Euros (37). In this report direct health care cost were 37%, direct non-medical cost 23%, and indirect cost 40%. Total annual costs per disorder were 65.7 billion Euros for addiction, 74.4 billion Euros for anxiety, 113.4 billion Euros for depression, 27.3 Euros for personality disorders, 93.9 Euros for psychotic disorders, 35.4 Euros for sleep disorders, and 21.2 Euros for somatoform disorders. These data reveal that psychiatric disorders overall are much more costly than previously estimated and they constitute a major health economic challenge for Europe (31). In another corresponding study, conditions with the highest estimated daily productivity loss and annual cost per person were chronic back pain, mental illness, general anxiety, migraines or severe headaches, neck pain, and depression (32). In our study, we also question the return of investment concerning the influence of the workshop on presence on the workspace. In this context our data are in line with a recent study, where the cost-effectiveness of ACT for employees on sickness absence has been considered favorable in terms of cost-utility analyses (38).

However, these rising costs of healthcare employees increase the direct cost burden of the medical health system and presentism is a relevant factor in this context. Presenteeism, which is commonly referred to as an employee at work who has impaired productivity due to health considerations, has been identified as an indirect but relevant factor influencing productivity and human capitol (39). Especially in psychiatry the human capitol is necessary to help patients, to be optimistic, to build constructive therapeutic relationships and to prevent patients from fatal complications.

However, in our study we posed the question if ACT is effective in a naturalistic setting, where all healthcare workers of a team are included, without stratifying them at baseline in order to exclude non-distressed individuals. This concept makes sense as in daily business screening might lead to drop out rates as employers might not be willing to be “diagnosed” and “treated” but rather be a part of a qualification program of the whole treatment team. This makes sense as the rate of psychiatric and somatic disorders—which can all be treated by ACT—are high in the general working population. In this context, the inclusion of all potentially suffering individuals might be more effective than excluding the healthy individuals. We promote that an integration of highly effective treatment options irrespective of diagnostic or disease entities in the workplace is an efficacious strategy to save costs, motivate workers, and increase work productivity. In this context the aim might not primarily be to screen diagnoses on the workplace and reference employees to a psychiatric treatment but implement high quality and highly evidenced transdiagnostic programs payed by the employer. A transdiagnostic approach to work disability may be desirable also from a participant perspective of view since loss of work capacity is equally validated regard-less of cause, rather than dichotomized into somatic or mental type and help to avoid treatment barriers associated with stigma of psychiatric disorders and psychiatry as a discipline.


Limitations

It is important to note also limitations in the design of the current study. Our sample size is relatively small, and although we were able to make use of a control group, who has not been qualified in ACT, participants were not randomly allocated to the condition. Moreover, an effect of seasonal variation might not be ruled out and we did not evaluate protocol adherence of the professionals in the intervention group. However, we followed a naturalistic design and it might also be an advantage that all members of the treatment teams were included in the ACT and control condition. Generalizability of the results may be limited, as the sample included only healthcare professionals from two professions, all of them working in the same hospital. Another limitation is that we did not focus on the psychopathological state of the health workers and did not measure perceived stress or other health outcome parameters of the employees. In this context the influence of our intervention on known ACT variables as mindfulness and acceptance processes, values and committed action elements has not been evaluated in our study.




Conclusions

In conclusion, the present study provides preliminary practice-based evidence that a brief ACT intervention can be effective in improving productivity, employers’ costs, and work presence of healthcare employees. We recommend implementing work-focused ACT interventions to help to increase work time and motivation at work and decrease costs associated with absence from work (3). Practitioners should consider implementing these programs to help improve work functioning, work quality, and patient outcome in a clinical setting (3). To integrate disease prevention with disease management in different work environments, we propose a procedure where all members of a treatment team are being skilled and show in this paper that this is still cost effective and might discharge the health care system and prevent disease progress. We propose that ACT as a transdiagnostic program performed in all staff members of a treatment team irrespective of their individual health status might be a successful and efficient procedure to reach the distressed individual, to increase work productivity and work presence, and to decrease employers costs. Moreover, we show for the first time that treatment effects on HoNOS outcome in the treated patients.
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The “burnout” phenomenon, supposedly caused by work related stress, is a challenge for academic psychiatry both conceptually and professionally. Since the first description of burnout in 1974 until today, more than 140 definitions have been suggested. Burnout–symptomatology's main characteristic, the experience of exhaustion, is unspecific. Different development–models of burnout were proposed, assumed to depict a quasi-natural process. These could not be confirmed empirically. An expert consensus on the diagnostic criteria and the conceptual location, whether as an independent disorder or as a risk, could not be agreed on. Nevertheless, the phenomenon of burnout in the ICD-11 is considered to be categorized as a work-related disorder. Psychiatric research on the burnout–phenomenon ignores problems of definition resulting from different perspectives: It may meet societal expectations, but does not fulfill scientific criteria, and therefore is not suitable to establish an objective diagnosis and treatment. Parallel detection of ICD/DSM diagnoses from an expert perspective and subjective perturbation models are considered appropriate.
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INTRODUCTION

Since the first publication on the burnout topic 1974, in which the psychotherapist Herbert Freudenberger literally described the phenomenon in relation to his own body and mental state, an infinite amount on the subject of burnout has been published (1). Burnout was first recognized in social professions, later in all occupational related subjects where people experienced stress and in situations of perceived overwork. In these contexts “burnout” was discussed and expected to be treated, preferably by methods aiming for relief, rest and relaxation (2, 3). There are more than 140 suggested burnout definitions in the literature (2, 4). Nevertheless, the hope that “burnout research” in psychiatry, psychology, psychotherapy, neurophysiology and the social sciences will find a concrete concept that is viable for various scientific and therapeutic issues and ultimately also for political implications has not been fulfilled. Concrete diagnostic criteria to categorize burnout as a disorder according to DSM or ICD standards does not exist to this day. Often references are made to burnout questionnaires, in particular to the Maslach Burnout Inventory (MBI) (5). Although a lot of authors struggle with the burnout definition, many of them believe to know what burnout is and publish articles about it (“I can't define it, but I know what it is!”). This leads to the questions on which this article is based: How realistic is it to come closer to an unambiguous medical-psychotherapeutic definition or even standard? Is a clear definition of burnout even possible–based on established scientific criteria? To what extent can consideration of the respective research or observer perspective, i.e., the perspective from which burnout is perceived or processed, contribute to clarifying the question?

A systematic review on the entire burnout research history since 1974 and more than 15,000 references on the subject (in PubMed 17,836 citations are available, October, 28nd 2020) is not possible to streamline in this paper.

In order to at least indicate the heterogeneity and distribution of the burnout-related questions characteristic of the topic, here is a list of the contents and questions of the last publications on the topic listed in medline. On medline, February 10.02.20, the 100 most recent publications on burnout (in the sense of a psychic phenomenon) were as follows: 57 studies based on surveys of circumscribed groups of doctors, students, teachers, administrative staff, etc., partly with the question how burnout values are related to other recorded parameters; 31 discussion contributions on the subject without own data; 7 prevention or therapy studies (mostly based on mindfulness based stress reduction); 3 reviews on burnout-exposure and changes in special groups, and 3 methodical works (evaluation of burnout questionnaires). Most of the empirical studies are using the Maslach burnout inventory or related instruments. The data are used to show and discuss the particular relevance of special group's burdens and to consider possible solutions.

In this paper an exemplary selection of publications depicting the spectrum of publications on the topic is quoted with the aim of showing the urgency of standardizing the definition of burnout for scientific and therapeutic procedure.



MATERIAL: SCIENTIFIC-CONCEPTUAL, THERAPEUTIC AND PERSONAL PERSPECTIVES

Freudenberger introduced the “burnout”–phenomenon in 1974 (1). Since then, numerous more or less scientifically designed, more or less professionally accentuated studies on the subject have been conducted and published. Here already the problem starts with the fact that authors of scientific papers about burnout do not usually define burnout or at least not explain in which category the burnout definition is allocated.

The definition and description depend on the authors' business perspective, profession and his personal point of view as pointed out elsewhere (6). They are correspondingly highly heterogeneous (Figure 1).


[image: Figure 1]
FIGURE 1. Perspectives on burnout.



Medical and Psychotherapeutic Perspective

Diagnoses should be objective, reliable and valid. Ideally, different examiners will recognize the same central symptoms (objectivity) in a patient. Findings must be reproducible and reliable, i.e., confirmed by retests. A diagnosis is valid if it depicts a disease that can be treated with a certain method and/or can be traced back to a defined etiology. This is not usually the case with mental disorders (biopsychosocial phenomena). Robert L. Spitzer (1932–2015) was clear about this when preparing the DSM-III (7, 8). As long as one started from etiological models (for example, “neurotic” vs. “endogenous” depression), the diagnosis could be made by reading tea leaves. Since the DSM-III, psychiatric disorders have been defined based on symptoms and of course, the reliability has increased and is regarded as a milestone in psychiatric research. The ICD diagnostic system has followed this logic. Based on this, what would a burnout diagnosis look like? Table 1 calls the most frequent burnout symptoms according to literature:


Table 1. Burnout symptoms [based on Burisch (4, 9)].

[image: Table 1]

The reason why burnout cannot be diagnosed on the basis of symptoms is:

1) All symptoms according to Burish–and many other authors–are non-specific. For example, symptoms like exhaustion, concentration problems, and reduced initiative could be caused by a viral infection, hypothyroidism, or low blood pressure.

2) No specific symptom combination or syndromes can be identified. According to this Herbert Freudenberger, in the very first essay on the subject (1), assumed that the symptoms of burnout were different for each person affected and proposed defining burnout based on etiology: He supposed burnout to be the result of occupational overload in previously committed individuals. Better working conditions and coaching might be an effective and efficient response (10). The perception that burnout is the result of long-term occupational overload appears particularly plausible and imperative if you assume that people work like batteries: the more demand is placed on them, the faster their energy is drained. On the other hand, such causal connections are methodologically difficult to detect and do not solve the definition problem.

• Is anyone who feels overloaded a burnout-case?

• In what context are the demands, the individual coping strategies and the motivation to cope with these demands?

• To what extent do non-sensical work tasks lead to burnout experience?

• How is the experience of effort-reward imbalance associated with burnout constellations? (11).

Since 1990 at least, there have been studies that show that it is less the “dedicated” employees who burn out (12). Many years of work in stressful occupations does not necessarily increase the burnout risk (13). Empirically, younger people experience burnout more often than older ones. This is then hardly compatible with the “battery model” of burnout (14, 15).

Herbert Freudenberger and many others divide the burnout course into stages or phases. At least the DIMDI Report of 2011 (16) shows how heterogeneous the authors' opinions are regarding the development of burnout. Two to more than twelve stages were proposed (Figure 2).


[image: Figure 2]
FIGURE 2. Overview on most common burnout phase theories.


Here, there is little attempt to operationalize and demarcate the various stages: Who does not occasionally feel exhausted, helpless, unsuccessful and less friendly? In any case, follow-up studies show that regular “burnout processes” do not exist. People have quite stable patterns of deal with occupational demands (17).



Burnout or Exhaustion or Depression?

The question of what distinguishes the symptoms of burnout and depression, and how the two phenomena can be distinguished from each other, has been discussed extensively (18–21). Attempts to differentiate between burnout and depression only convince on theoretical level (22). Therefore, for instance, an inadequate “adaptation to high stress,” is a burnout risk factor is an insufficient “adaptation to aversive pressures” in depression risk. Lack of mental drive may lead to exhaustion, or vice versa. In a depression, this is defined as “motivation deficits.” Evaluation has never been established by the authors so far. Endogenous (morning depression, feeling of numbness, etc.) and neurotic depression are hardly distinguishable. Therefore, it cannot be used as clear diagnostic criteria. Should an episode of lack of drive experienced as an exhaustion or to be caused by a lack of motivation?

Whether exhaustion is caused by a lack of drive or a lack of motivation, probably reflects the introspection patterns of those affected. In any case, it can be assumed that a reliable differentiation of the constellations outlined here is ultimately impossible!

With the Position-Paper of 2012, the German Association for Psychiatry, Psychotherapy and Psychosomatics (German Association for Psychiatry, Psychotherapy and Psychosomatics–DGPPN) claimed the burnout interpretive sovereignty in German-speaking countries (23). Burnout is defined as a risk state in the transition area of (still) acceptable stress and already manifest of diseases/disorders. Unfortunately, the position paper does not mention any corresponding criteria or symptoms. What is beyond an experienced fatigue in the face of chronic stress, could be characterized by risk factors? And what would be the added value of this, since the phenomenon of chronic stress alone has been shown to be a health risk factor already (24, 25). Should every stress-risk state be named burnout, no matter how healthy or ill the concerning person is?



Psychological Perspective

Is burnout what is measured by a burnout questionnaire? In this is the case, it is easier for psychologists than medical doctors and psychotherapists to define burnout. According to Christina Maslach, burnout is characterized by emotional exhaustion, depersonalization, and reduced capacity (occupational overload) (5, 26). The more MBI items are approved, the more burned out you are. The objectivity and reliability of the questionnaires had several times be statistically proven by (5).

But until today, there have been no representative MBI-reference values established and the validity has never been proved (27). Various burnout questionnaires have been developed which are similar to the MBI, such as the Tedium Measure/Scale. Most of these did not gain acceptance as research instruments (28). In addition to the MBI, currently the questions in the Copenhagen Burnout Inventory are (often) discussed in the scientific literature (29, 30).

On the one hand, the structure of burnout (as described in the literature) leads to an adequately depict work-related stress. On the other hand, it is assumed that burnout is suitable for predicting health status. Obviously high burnout values correlate in the middle range with depression and anxiety, with professional dissatisfaction, etc. (31, 32). Results of burnout questionnaires compared with those e.g., of depression questionnaires, have often been published. However what lies behind these findings? Just a glance at the items used to measure burnout answers this question: most of the questions in burnout questionnaires capture aspects that are symptoms of mood disorders. In the same question, the participant should then decide whether these symptoms are due to occupational burdens or not. The questions of burnout questionnaires mix symptom assessment and causal attribution. Burnout questionnaires thus do not measure objective work-related burdens and their consequences, but subjective perception of symptoms and subjective causal attributions! From a methodological point of view, it would therefore not be permissible to conclude from high rates of burnout directly to objective overload or health-endangering working conditions.

For example, a quarter of Bavarian students becoming a teacher have “burned out” before they were even confronted with real teaching experience. It would be appropriate to offer these students already stress management training during their study program (27, 33).

The standard in the everyday life of current burnout research is to question circumscribed groups with the MBI or another burnout-instrument. In each case, it is hypothesized that these very groups are particularly burdened, which is then usually confirmed in a differentiated form. Traditionally, social professions, particularly teachers and physicians, continue to be at the center of this internationally driven research interest. Over the last 15 years, many investigations have been published about burnout among teachers (34–40) and physicians (41, 42). Often the researchers themselves are members of the profession which has been investigated: All of the studies on burnout by doctors cited in this article come from employees of medical institutes; half of the cited studies on teacher health are done by employees of educational institutes, the others by employees of institutes in the mental health framework (focusing on a relevant study population that is claimed to be particularly vulnerable to burnout). The fact that the selection of the respective study population is not coincidental and ultimately also involves (professional) political aspects is scientifically difficult and should be taken into account when interpreting them.

For several years, causes of burnout and possible correlation to neurophysiological parameter has been investigated (43, 44). The findings are heterogeneous, and a practice-relevant summary is difficult. The patterns associated with burnout in a group comparison of those less afflicted (parallel control group), point to chronic stress. Some of the results are similar to those obtained in depressed patients, others are not. The samples are usually small and almost always–in terms of professional group, etc.–selective. As long as the burnout criteria are vague, even with subtle neuropsychological methods, no groundbreaking results can be achieved: Depending on the (design of the) study different aspects of chronic stress and depression are measured. “Large prospective cohort studies examining both conditions in parallel rigorously controlling for confounders are required to further elucidate the differences and similarities of the HPA axis in MDD and the burnout syndrome,” as quoted by a leading group of scientists in this field (44), for the reasons mentioned, cannot lead to further results.



Social Science Perspective

In postmodern society and the world of work, individual social ties and security (45), technical and social (including the half-life of knowledge content and values) are demanding and stressing the individual (46, 47). With regard to property and power structures, Zygmunt Bauman characterized these phenomena with the term “liquid modernity” (48). From this perspective, burnout is impressive as a logical consequence of the performance-based company that has reached its limits. Academic social scientists diverge strongly in terms of their perspective and weighting of individual factors: to bring the effects of postmodernism on the individual to a certain extent reflected in burnout (49). To what extent this promotes a differentiated social scientific discourse, has to be clarified within the researchers' community.



Burnout-Affected Perspective

Herbert Freudenberger, although he was a psychological psychotherapist himself, wrote his first essay on the subject, published in 1974, from the perspective of those affected. He was able to flee Germany from the Holocaust, went to New York, studied psychology and worked as a psychotherapist. He worked more than 10 h a day to earn enough money for his family. After this, at night, he worked as a volunteer for socially disadvantaged people. In the face of such working hours, he experienced burnout at first hand. He wrote the famous first essay being apparently unaware concerning his very own biographical motives behind his destructive working behavior (a) security at any price for his family and (b) to support young people, because he himself had been in a similar situation after leaving Germany during the war. Freudenberger (1) was convinced that he had no “neurosis.” And he was convinced that people with burnout do not need a therapist but better working conditions. As a psychotherapist he was an expert. But he experienced and published papers on burnout from the perspective of a person concerned, i.e., as a patient! The picture of a burned-out house fit his concept, (exhaustion, physical complaints, etc.). Burned out: that is exactly how he felt. Expert standards, objectivity and reliability were irrelevant to Freudenberger's burnout-feelings. Burnout was and is individually “discovered” and “suffered” by those affected. The expert perspective on burnout is secondary, attempting to meet the feelings of the “affected person” and at the same time to meet the internal standards of his discipline. In practice this cannot work.



When Expert Perspectives Get Mixed Up

If authors unthinkingly switch from their primary to other burnout perspectives, it becomes methodically critical: therapists become social scientists, boldly criticizing societal aberrations. Psychologists who misunderstand burnout as a diagnosis build on neurophysiological research. Social scientists argue that burnout is a stress-related disease (50). Conversely, it is like in the fairy tale “The Emperor's New Clothes”: no matter which expert's perspective you consider in terms of burnout, as soon as you do so in a naively critical way, it becomes obvious that the emperor is naked. Moreover, the unabated popularity of the burnout paradigm is surprising. It is precisely this constellation that characterizes the burnout research itself, as it were, “burned out”: if the respective perspective of an author on the topic is not explicated, another 15,000 publications will not lead to a sustainable burnout concept. The background to the persistently high popularity of the burnout phenomenon is foreseeable complex. Perhaps most important: a concise, immediately understandable picture is used. Since the symptoms are unspecific, practically everyone can identify with burnout, the socio-political implications are far-reaching, among other things (as discussed in the following section). The dimension, which ultimately affects everyone themselves, and the breadth of the term apparently make a scientifically abstract approach to the topic fundamentally difficult.




BURNOUT: A SELF-CONCEPT!

Why is there no definition of burnout that is capable of consensus in the sense of scientific criteria? Why, despite excessive research in this area (>15,000 publications), has it not been possible to develop a workable concept in this regard? Ultimately, Herbert Freudenberger answered this question in his first essay on the subject, published in 1974: “Anyone who has ever seen a burned-out house knows how devastating it looks”. Freudenberger associated a concise picture to characterize his state of health (51). Any attempt to question this image inevitably leads to–scientifically speaking–untenable dimensions. If burnout was taken literally it would be a process that ultimately leads to destruction of nerve cells. Neurophysiological findings indicate that there may be abnormalities (52, 53). However, substantial brain damage looks different. At the same time, burnout postulate that exhaustion manifests itself in work-related contexts rather than in private life (ICD-11—Figure 3). This reflects the area in which burnout has been located in the past decades, based on a “working population” who preferably experiences stress there.


[image: Figure 3]
FIGURE 3. ICD-11 for mortality and morbidity statistics (54).


But why and how should professional, not private stress lead to burnout or specific damage (to the brain)? Or is burnout a dissociative disorder? Old fashion established hypothesis that burnout only meets particularly committed persons (55) are disrespectful and not acceptable! As already mentioned, considerations of this kind, which would be important from an expert's perspective, play no role in subjective perturbation models. Speaking at a Burnout Support Group meeting, a spokesperson summed it up: “I do not care how experts define burnout, I know what it is, I feel it.”

Finally, the following aspects determine burnout as a self-concept:

- symptoms become causally understandable, referring to models that are established in the respective social group (“too much work, the batteries are empty”).

- emotional relief: “the pointer of guilt” does not point to oneself but to the circumstances, work overload, a bad boss, the company, the negative developments in the working world.

- problems can be communicated with poor risk of stigmatization, respectively, with some aspects of self-increasing values.

- and, last but not least, burnout ideas provide a guide to treatment and all that the patient desperately needs: stress reduction, support, recovery, etc. hoping that an early retirement can be averted.

“There is nothing left. I was much more committed than others. I need to rest. I have to pay attention to myself. I just burned out” - that's why I fell ill with burnout.

Burnout is a currently convincing subjective disorder model. No more but no less. Burnout is more than a “fashion diagnosis” and points out that the DSM/ICD approach bypasses patient needs. A DSM/ICD-10/11 diagnosis says someone has the symptoms he reported and does not provide any additional information regarding causes, prognosis and therapy. In view of this, it is not surprising that people who experience themselves at the limit of their resilience in the face of professional and other stresses find themselves appropriately in the concise image of “burnout.” And burnout questionnaires? As discussed above, they capture a mixture of symptom experience together with burnout self-identification, such as “I feel drained from my work” (MBI). As long as the majority of the population experiences work stress, many symptoms will be explained spontaneously as caused by stress (56). The burnout-Emperor (we have met him already in the fairy tale), does not have any clothes but a highly cotemporary image.


Burnout Experience and Depression

The fact that burnout is genuinely a subjective disorder model does not mean that this cannot be a subject of empirical research. Burnout is a subjective “disturbance model” and can be examined as such. Practically, burnout-self-identification has to be asked for directly. This was realized as part of a large online survey (“Stress Monitor Project”) (57). On behalf of a company health insurance fund, an instrument was developed which was also used in a project with the Bavarian civil service. Currently, more than 40,000 data sets are available. In addition to basic social and occupational data, the stress monitor includes a screening sheet (Depression, anxiety disorders and stress: DASS) (58). In addition, the gratification experience is recorded (59). Self-identification with the terms burnout and “ausgebrannt”—the German terms for burnout—were asked for in the survey conducted in Germany (Figure 4) [for a methodically similar approach to capture burnout see (26), an overlap in terms of memory bias (60)]. After entering the data (processing time 5–9 min.) the participants immediately receive personal feedback. The client receives an anonymized summary at defined times.


[image: Figure 4]
FIGURE 4. Burnout self-identification questionnaire.


About every second person who feels affected with burnout, but only one in five who feels “ausgebrannt” meets the screening criteria for depression (the results are similar in relation to panic disorder) (Figure 5).


[image: Figure 5]
FIGURE 5. Depression incidences experienced burnouts vs. feeling exhausted (57, 61).


Obviously, from the perspective of German interviewees, the term burnout is more than a translation of “ausgebrannt.” For German people burnout is perceived as a “technical term.” Because of this, people who feel more serious affected, tend to come closer to what the expert understands as “depression.” If the stress monitor data are differentiated according to occupational groups there are clear differences regarding the burnout-identification patterns. This is how, for example, teachers feel more burdened occupationally than employees in a large electrical company, but at the same time experience less burnout. As expected with a subjective model of perturbation, patterns communicated in society, the media, and the respective reference group have an influence on whether and how perturbation models are experienced as individually appropriate and are referred to as discomfort. Overall, with significantly varying, all conceivable constellations can be found: Depressed subjects who experience themselves as “ausgebrannt” and not burned out, non-depressive who experience burnout and not as “ausgebrannt” (rare) etc.



Summary and Scientific Perspectives

Burnout per se only works as subjective model of disruption. Used as medical or psychotherapeutic expert category, burnout remains a blurred, natural-scientifically useless “diagnosis.” Burnout cannot be reliably and validly diagnosed. Notwithstanding the image of burnout is apparently so self-evident that it immunizes some experts against burnout-relativizing arguments. If it were accepted that burnout is a subjective phenomenon and could not been captured in DSM/ICD diagnoses or in a quasi-scientific category, the burnout discussion would have lost some of its attraction but gained some medical-therapeutic basis. The attempt of some experts to refer burnout solely to professional work in the ICD-11 (Figure 3) obviously obscures large parts of the discussion outlined here and will not be successful because burnout is the experience of those affected.

As explained, burnout was and is genuinely a subjective disorder model that, due to its conciseness and public reputation, has been “adopted” in the course of various scientific disciplines, from industrial and organizational psychology to psychiatry. From the point of view of the history of science, it is remarkable that a scientific paradigm, the stress model developed by Hans Selye, was transferred from “those affected” to a problem constellation that is diffuse in terms of symptoms, but frequent in the social context of achievement societies, in order to address them in the given social context to make it understandable and manageable. Seen in this way, burnout is a modern variant of lay models that have by no means lost their function due to the successes of medicine and psychotherapy (62, 63), but rather develop dynamically, reflecting current scientific paradigms, and vice versa have a retroactive effect on–supposedly purely scientific–paradigms. In the context of the discussion about disorder and disease models (64–66), appropriate consideration of this dynamic aspect of the relevant terms would be important; The conceptualization of personalized medicine will foreseeably become even more complex as a result (67).

The burnout burden of students has been intensively researched for several years (37, 68, 69). Surprisingly, high school students measured by the MBI in a student-version (70) experience significantly more burnout than students at University (71, 72). Students who do not know which occupation they want to take later feel considerably (and statistically significantly) more burned out than those who named specific career goals. In such cases, which are becoming increasingly common in postmodern societies, burnout therapy would not reduce the amount those affects allowing them to recover, but rather to enable them to clarify their perspectives (business coaching might have positive effects) (73, 74).

The MBI relationships with depression and workload must be interpreted to be pseudo-correlations already created in the item texts. Based on empirical data, neither the risk status model of DGPPN nor a categorical separation of burnout and depression postulating concepts can be confirmed. There are intersections but also discrepancies between the expert (depression) and the burnout-affected perspectives, whereby the affected person's perspective is highly socio-culturally determined. The discrepancies could only be resolved if either experts unconditionally took over the patient's perspective (“Everyone who feels burned out is burned out!”). This would have advantages: patients would feel understood and experience therapists as competent and empathetic. Alternatively, experts could deny the patient's competence to feel burnout, according to the motto: “I decide based on defined criteria whether you have burnout or not!,” what is of course non-sense. Both scenarios would be grotesque. Therefore, it is important to understand, why burnout occurs and what the patient's perspective is toward his/her situation and future perspective as well as the environment. It is necessary to support people with burnout by coaching (10, 75) and guiding them on the one hand and with medical/psychological/psychiatric aid on the other hand to establish whether manifest depression or other disease could have been diagnosed.

Burnout is neither an independent diagnosis nor a risk stage. It is a “subjective disorder model” and as such belongs to a fundamentally different category than diagnoses conceptualized from an expert's perspective. Burnout reflects the experience of symptoms of any kind, which are experienced as a result of overload, especially in the professional field. The relevant individual criteria depend, among other aspects, on the social and occupational group-specific framework conditions of an individual. On the other hand, an assessment of whether the same individual is at risk of health or sick is done from an expert perspective. There are overlaps between the experience of the affected and expert assessments. However, there cannot be “transitions” or “intermediate stages” simply because there are different perspectives, which in turn are based on different framework conditions and criteria. Experts' perspectives are hypotheses that can be right or wrong. Perspectives of affected persons are correct per se, they correspond to a subjective location without explicit criteria, which can fluctuate depending on the changing context.

The burnout experience, meaning and importance within society underlies a change of the socio-cultural environment. However, from our point of view, it makes no sense to continue researching a conceptualization of burnout as a diagnosis. It is a subjective phenomenon whose value lies in the better acceptance of psychological limitations by those affected. Burn-out can therefore contribute to de-stigmatization and facilitate access to therapy for those affected. In addition, burnout reflects negative developments in the world of work and society. As a socio-scientific and science-historically, exciting phenomenon it should be further explored and discussed as such.
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Introduction: Teaching is considered a mentally challenging occupation. Teacher self-efficacy is a personal resource which buffers the experience of stress and may be important in maintaining mental health. The preventive intervention “Manual-Based Psychological Group Program for Teachers” (MBPGPT) was applied and evaluated state-wide to improve the mental health of teachers. This study aims to investigate the intricate relation between teacher self-efficacy and mental health and their changes in the course of the intervention.

Method: Using a single-group pre-/post-design, the relation between teacher self-efficacy and mental health was investigated in 742 teachers. Pre- and post-changes in teacher self-efficacy and their interaction with mental health were examined in a subsample of 171 teachers, who met the conservative inclusion criteria. In ancillary analyses, correlations with underlying changes in work-related behavior and experience patterns were analyzed to better understand the intricate link between teacher self-efficacy and mental health.

Results: Teacher self-efficacy showed a significant, moderate correlation with mental health. Self-efficacy was moderately higher after the intervention than before the intervention, but independent of changes in mental health. Teacher self-efficacy was related to work-related psychological resistance and positive emotions. An increase in teacher self-efficacy was accompanied by an improvement in life satisfaction and distancing ability. A decrease in teacher self-efficacy went hand in hand with reduced experience of social support.

Discussion: This study confirmed teacher self-efficacy as an important, reliable resource and its correlation with psychological resistance. The absence of a control group limits what causal conclusions can be drawn from the study. Nevertheless, self-efficacy seems to be a worthwhile goal of preventive interventions for teachers and should be promoted due to its wide-ranging implications. Suggestions for further studies and interventions are made.

Keywords: teachers, self-efficacy, mental health, teacher health, prevention, manual-based intervention, work-related behavior and experience patterns


INTRODUCTION

Teaching is a profession characterized by daily emotional interactions and is accompanied by a variety of demands regarding cultural, societal, and social aspects. Teachers are influenced by different role expectations, such as being an educator, mediator, and manager. These roles include coping with a variety of tasks, challenges, and multifactorial demands (1, 2). Consequently, teaching is regarded as a profession with high psycho-emotional stress (2–5). Teachers often experience intense work-related stress which, if experienced chronically, may result in burnout (6). Resignation and exhaustion are higher among teachers compared with other highly psycho-socially demanding professions (7). Ten to Fifteen years ago, ~30% of German teachers reported burnout symptoms (8–11). In 2005, 60% of German teachers retired early, and among these, 52% retired prematurely due to mental illnesses such as recidivated depression and burnout (12). These rates have remained high: From 2011 to 2013, 9–13% of teachers in the German state of Baden–Württemberg retired early due to health issues, and among these, 55–57% retired prematurely because of mental illnesses and behavioral disorders (13).

The socio-psychological stress in teaching results from structural factors such as time pressure, workload, role conflict, and increasing class sizes (6, 14, 15). Additionally, due to the daily interpersonal interactions, negative experiences in the relationship with students, parents, and colleagues are risk factors (3, 16, 17). Destructive student behavior is one of the most important determinants of teacher health (3, 17, 18). However, positive feedback from students, parents, and colleagues counts as an important resource to prevent mental and physical strain (19). There is a negative correlation between perceived social support and mental health as well as with the number of sick days (20). Moreover, experienced social support decreases the taxing effect of destructive student behavior (ibid.). Thus, the quality of the relationship between teacher and students influences teacher health: A successful teacher–student relationship may reduce the straining effect of destructive student behavior and, thus, mediate the negative relationship between destructive student behavior and teacher health (21). Additionally, a successful teacher–student relationship boosts student performance. Teachers who act in a person-centered and relationship-oriented way create an open learning situation in which students show less defiant behavior and higher commitment, respect, and performance (22).

The Manual-Based Psychological Group Program for Teachers (MBGPT) (23) aims at fostering teacher's competency in relationship-building to maintain their long-term mental and physical health (23, 24). The intervention consists of five modules that focus on how negative and positive relationships affect teacher health: (1) basic knowledge of stress physiology and effects on health parameters, (2) mental attitudes focusing on authenticity and identification, (3) competence in handling relationships with students, (4) competence in handling relationships with parents, and (5) collegiality and social support among the staff (23). A main feature of the intervention is Balint group work [e.g., (25, 26)]. Balint group work fosters the transfer of the perspective of all people who are involved in a discussion of a specific situation; furthermore, it facilitates insight into defective relationship processes and enhances solution-oriented approaches (23). Significant improvements in mental health have been demonstrated in a RCT on teachers who participated in five of ten sessions of the MBPGPT (27, 28). However, for practical reasons the current program has been shortened to six consecutive sessions. There were two versions: Participants could choose between participating in either a compact version with the six sessions delivered over a day and a half or in a version that was stretched out over an extended time period with, e.g., one session a month.

In addition to improving mental health in general (27, 28), the baseline of the assessed health measures was the strongest predictor of health improvement (29). Consequently, teachers who suffered most benefited most from the intervention. Moreover, participating teachers changed work-related behavior and experience patterns (30) as measured by the AVEM inventory (“Arbeitsbezogene Verhaltens- und Erlebensmuster”) (31). Teachers whose mental health improved showed a reduced willingness to work until exhaustion, reduced perfectionism, and a reduced tendency for resignation in the face of failure. Moreover, those teachers increased their ability to distance themselves from occurrences in school, their inner calm and balance, and general life satisfaction (30).

The aim of this study was to investigate how the intervention impacted teachers' mental health by exploring correlations with and changes in teacher self-efficacy. General self-efficacy, as part of Bandura's (32) social cognitive theory, is a key element in self-regulated motivational and volitional goal orientation (33). Teacher self-efficacy describes a teacher's confidence in his or her capabilities to successfully carry out goal-oriented, occupation-related activities and to positively influence students' learning behavior (34). The construct of teacher self-efficacy can change depending on personal attributions and environmental circumstances (35). Also, as individual work-related tasks ask for different competencies, teacher self-efficacy can vary between different task areas and, thus, shows a high specificity (36).

Teacher self-efficacy is a personal resource (37). High teacher self-efficacy protects against occupational and health-related strains (38–40). It correlates positively with work satisfaction (34, 41, 42), engagement (35, 43), occupational commitment (44, 45), a proactive attitude, and school-related activities beyond the school environment (46). Moreover, teacher self-efficacy correlates negatively with stress and the burnout factors leading to reduced personal accomplishment, emotional exhaustion, and depersonalization (38, 46, 47). Along with the health benefits, teachers with high self-efficacy tend to be more efficient (48) and interact more effectively with their students (49). These teachers create an advantageous learning environment where destructive student behavior is reduced (39) and higher student performances may result (50).

Within the modules of the MBOGPT (15), teacher self-efficacy is not explicitly addressed. However, implicit and plausible connections between teacher self-efficacy and the group intervention could be identified. For example, the intervention supports teachers' confidence to actively access resources to feel competent, capable of acting, and goal-oriented. Moreover, the intervention aims at fostering teachers' capabilities for building successful relationships that provide social support, which in turn acts as an important source of teacher self-efficacy (51).

Specifically, we postulated four hypotheses: H1: There is a negative correlation between self-efficacy and mental health (correlational hypothesis). H2: As mental strain decreased pre- and post-intervention by a medium effect (27, 28) and as teacher self-efficacy is thought to protect against mental health impairments, teacher self-efficacy was expected to increase from pre- to post-intervention by a medium effect (growth hypothesis). H3: Along with the finding that teachers who suffered most benefited most from the intervention, baseline self-efficacy negatively predicts the pre-/post-change in teacher self-efficacy (regression hypothesis). H4: Teacher self-efficacy and mental health interact such that the pre-/post-change in mental health influences how teacher self-efficacy changes: Teachers whose mental health had improved post-intervention experienced a stronger growth in their self-efficacy post-intervention than teachers whose mental health did not change or worsened post-intervention (moderation hypothesis).

To better understand the relationship between teacher self-efficacy and mental health, we explored the relationships between teacher self-efficacy and work-related attitudes and behavior patterns as measured by the AVEM inventory (31) in two ancillary analyses. The first ancillary analysis examined how teachers with low, medium, and high self-efficacy differed on AVEM subscales or features before the intervention. The second ancillary analysis examined how and how much (in terms of effect size) particular work-related attitudes and behavior patterns changed as teacher self-efficacy improved or worsened from pre- to post-intervention.



MATERIALS AND METHODS


Sample and Design

The data resulted from the preventive coaching offered to all school teachers in the state of Baden-Württemberg, Germany, by the State Ministry of Culture (Ministerium für Kultur, Jugend und Sport Baden-Württembergs). Teachers who registered for MBPGPT (23) participated in the intervention and its accompanying evaluation study. Recruitment and data collection took place from April 2016 to July 2019, comprising two consecutive school years (2017/2018 and 2018/2019). Within each of the 2 school years, the program ran from October to April. Every group consisted of up to 12 teachers, whereas school principals formed separate groups to prevent conflicts of interest and to respond to their different needs. Licensed psychotherapists with a psychological or medical background delivered the intervention. By means of the manual (23), the psychotherapists presented the theoretical input of each module and facilitated the Balint group work later on.

Teachers who registered for the intervention filled out an online questionnaire before the intervention to measure psychological factors at baseline (t0) and again 2 weeks after completing the intervention (t1). No control group existed as the intervention was offered as a preventive program for everybody. Teachers participated voluntarily. To remain anonymous, each teacher generated an individual code according to a given pattern. Across both school years, Nt0 = 742 registered for the intervention and answered the pre-intervention questionnaire. Nt1 = 375 participants remained who answered the post-questionnaire. Both questionnaires were matched by the teacher-generated code and their sex. Furthermore, other sociodemographics were examined with filters to ensure that all data were matched correctly. High standards for inclusion in the pre- and post-analyses were applied: participation in at least five out of six sessions or, alternatively, the full-day seminar plus submitted data from both pre- and post-questionnaire. A total of n = 172 teachers met the inclusion criteria for the pre- and post-analyses. For an overview of the phases of data assessment and analyses, see Figure 1.
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FIGURE 1. Phases of data assessment and analyses.


The subgroup of the 172 teachers differed from the 742 teachers who had participated at t0: The subgroup was older and had a higher percentage of elementary school teachers and a higher percentage of part-time teachers. However, they were comparable in the fraction of principals and in their family status. Moreover, the key variables teacher self-efficacy (TSE), tTSE(740) = −0.72, p = 0.4, and GHQ-12 (general mental health) did not differ, tGHQ−12(740) = 0.63, p = 0.52.

Within the subsample of 172 teachers, 142 were women (82.6%). The age category “55 years and older” was most frequent with 48 teachers (27.9%), followed by the age category “45–49 years” with 43 teachers (25%). The age category “under 35 years” was least frequent with 13 teachers (7.6%). The teachers had taught 16.5 years on average. The majority (141) was in a relationship (82%), and 116 teachers were married (67.4%). Most teachers (52) taught in elementary school (34.9%), 34 in professional school (19.8%), 29 in junior high school (16.9%), 26 in high school (15.1%), 17 in special needs education school (9.9%), 5 in community school (2.9%), and 1 in school kindergarten (0.6%). Nearly half of the teachers (82) were employed full time (47.7%), about one third (53) were employed part-time at 50–75% (31.4%), 24 taught part-time at >75% (14%), and 12 taught part time at <50%. Among the participants, 21 were school principals (12.2%).



Measures

Data were collected on teacher self-efficacy, general mental health, work-related attitudes, behavior patterns, and sociodemographics.



Teacher Self-Efficacy

TSE was measured with LehrWirk (54). This inventory consists of 10 items that are answered on a four-point scale (1 = does not apply to 4 = does apply very much) and capture teacher self-efficacy as a general, one-dimensional construct. Sample items are as follows: “I am certain that I can build a good relationship even with the most problematic students” and “Even if my lessons are disturbed, I am certain to maintain inner calmness.” The inventory is based on four competency demands within the teaching profession: social interaction, expectations on performances, handling of emotions, and innovation. Internal consistency varies between α = 0.76 and 0.82 (54). A 3-year retest reliability varies between rtt = 0.65 and 0.61 (54). In the present study, internal consistencies were α = 0.79 at t0 and α = 0.81 at t1.



General Mental Health

The German version of the General Health Questionnaire (GHQ-12) (55) was administered. GHQ-12 is a screening instrument and measures the current mental health status by one general factor. It shows a reliability of α = 0.89 (56). WHO studies confirmed the validity of the GHQ-12 as a screening instrument (56, 57). GHQ-12 allows dichotomizing the score at a cutoff value ≥4: A GHQ-12 score ≥4 indicates a mental health status at risk, while a score < 4 indicates good mental health status (57).



Work-Related Behaviors and Experience Patterns

Work-related behavior and experience patterns (AVEM) were measured using the AVEM-44 scale (31). This short version of the AVEM includes 11 subscales with four items each that are answered on a five-point scale (1 = applies completely, 5 = applies not at all). The subscales or AVEM features are as follows: (1) subjective importance of work (BA), (2) professional ambition (BE), (3) willingness to work to exhaustion (VB), (4) striving for perfection (PS), (5) distancing ability (DF), (6) tendency for resignation in the face of failure (RT), (7) proactive problem-solving (OP), (8) inner calm and balance (IR), (9) experience of success at work (EE), (10) general life satisfaction (LZ), and (11) experience of social support (SU). The first four features represent the resource work commitment, 5–8 indicate the resource psychological resistance, and the last three features capture the resource emotions. Normed scales with stanine values (M = 5, SD = 2) are available for German teachers. AVEM-44 shows good internal consistency for all 11 subscales (α = 0.76–0.83). The stability is lower due to the subscales' variability regarding time and context. Therefore, AVEM-44 is a reliable measure as well as sensitive toward changes.



Data Analyses

Analyses were performed using IBM SPSS Statistics 25 and PROCESS macro 3.3 (53). Prior to the analyses, the data were investigated descriptively to examine the statistical assumptions and identify potential outliers. The distributions of the data within the variables were non-normal, except for teacher self-efficacy at t0. Therefore, mostly nonparametric tests were used [cf. (58)]. One outlier was identified whose self-efficacy worsened dramatically. A screening of the other variables revealed that this person also reported worsening of her already at-risk mental health status as well as her work-related attitudes, and behavioral patterns worsened. Because the group program is designed as a preventive intervention and has been proven to foster teacher's health, we concluded that the explanation for the person's reports lies elsewhere. Therefore, this case was excluded from the analyses, and the pre-/post-sample reduced to n = 171.

To test the correlational hypothesis H1, we correlated GHQ-12 and teacher self-efficacy at both measurement points. To test the growth hypothesis H2, Wilcoxon signed-rank tests with dependent samples were conducted to test pre- and post-changes in teacher self-efficacy. To test the regression hypothesis H3, we first calculated an indicator of the pre-/post-change in teacher self-efficacy (δTSE), which was the difference between measurement t1 and t0 (δTSE = TSEt1 – TSEt0). The higher the value of δTSE, the higher the improvement in self-efficacy throughout the intervention. Next, we regressed δTSE on self-efficacy at t0 (TSEt0). To test the moderation hypothesis H4, which postulates that a change in mental health has an effect on the relationship between teacher self-efficacy t0 and pre-/post-change in teacher self-efficacy, we first calculated an indicator of the change in mental health (δGHQ), which was the difference between GHQ-12 pre- and post-intervention (δGHQ = GHQ-12t1 – GHQ-12t0). Because lower values of GHQ-12 indicate a better mental health status, δGHQ was negative if a participant improved his or her mental health status throughout the intervention. With PROCESS (53), the multiplicative term (δGHQ × TSEt0) was entered to test the moderating effect of the change in mental health. To ensure homoscedasticity, PROCESS uses heteroskedastic robust standard deviations (Huber–White). To investigate the form of the moderation, a simple slope test was performed, again using the PROCESS macro 3.0. We analyzed the conditional effects via simple slopes for low (16th percentile), medium (50th percentile), and high (84th percentile) levels of the moderator (δGHQ).

For the ancillary analysis, we performed a discriminant analysis based on all registered teachers before the intervention (t0) n = 742.

In the ancillary analyses, we first grouped the 742 teachers pre-intervention (t0) according to their self-efficacy at baseline (TSEt0): very low (TSEt0 ≤ M – 2 SD), low (TSEt0 ≤ M – 1 SD), medium (M – 1 SD < TSEt0 < M + 1 SD), high (TSEt0 ≥ M + 1 SD), and very high (TSEt0 ≥ M + 2 SD). Based on these levels of self-efficacy at baseline, we calculated means and standard deviations and estimated 95% confidence intervals for each group on each AVEM subscale. Second, we grouped the participants with both pre- and post-data (n = 171) according to whether their self-efficacy improved (dTSE ≥ M + 1 SD), remained constant (M – 1 SD ≤ dTSE ≤ M + 1 SD), or deteriorated (dTSE ≤ M – 1 SD). Again, based on these levels of change in teacher self-efficacy pre- and post-intervention, we calculated means and standard deviations for each group on each AVEM subscale, separately for t0 and t1. Next, we compared the means of t0 and t1 and calculated the effect size d for each AVEM subscale to examine how the scores on the subscales changed for each of the three groups.




RESULTS


Correlations and Pre- and Post-changes in Teacher Self-Efficacy

First, at both time points, the higher the teachers' self-efficacy, the better their general mental health (GHQ-12) (t0: rs = −0.285, p < 0.001, t1: rs = −0.270, and p < 0.001). This supports the correlation hypothesis H1. Second, teacher self-efficacy was higher at t1 (median = 30) than at t0 (median = 28), z = 5.81, p < 0.001, and r = 0.31. These results support the growth hypothesis H2. The change was medium in size (59). Third, in the regression analysis, teacher self-efficacy at t0 predicted the pre-/post-change in teacher self-efficacy (b = −0.253, 95% CI = −0.37, −0.132, t = −4.11, and p < 0.001), thus supporting the regression hypothesis H3 (Table 1). Fourth, the moderation hypothesis H4 was not supported, as the interaction between teacher self-efficacy at baseline and pre-/post-change in mental health was not significant (b = 0.01, 95% CI = −0.03, 0.05, t = 0.45, and p = 0.64; Table 1). The simple slope analysis of the conditional effect for low (16th percentile = −5.48), medium (50th percentile = −1), and high (84th percentile = 1) levels of the moderator (i.e., pre-/post-change in mental health) revealed that as teacher self-efficacy was already fairly high at t0 (M + 1 SD, TSEt0 = 32), it remained the same at t1, independent of how the mental health status had changed before and after (not shown).


Table 1. Estimates of the main effect of teacher self-efficacy at baseline measure (TSEt0) and the interaction effect of pre-/post-change in mental health (dGHQ) on pre-/post-change in teacher self-efficacy.

[image: Table 1]



Ancillary Analyses of Self-Efficacy and AVEM Subscales or Features

First, the discrimination analysis with all 742 registered teachers showed how teachers differed by AVEM subscale or feature, as teachers were divided into five groups based on their baseline score of self-efficacy (Figure 2).
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FIGURE 2. Teacher self-efficacy at t0 (N = 742; very low: TSEt0 ≤ M – 2 SD; low: M – 2 SD < TSEt0 ≤ M – 1 SD; mean: M – 1 SD < TSEt0< M + 1 SD; high: M < TSEt0 ≤ M + 1 SD; very high: M + 2 SD ≤ TSEt0) with mean stanine values (M = 5, SD = 2) and 95% confidence interval by AVEM subscale or feature (BA, subjective importance of work; BE, professional ambition; VB, willingness to work to exhaustion; PS, striving for perfection; DF, distancing ability; RT, resignation tendency toward failure; OP, proactive problem-solving; IR, inner calm and balance; EE, experience of success at work; LZ, general life satisfaction; SU, experience of social support). The AVEM subscales or features are grouped within their corresponding resources: commitment, work commitment (black); resistance, psychological resistance factors (red), and emotions (green).


Teachers with (1) very low teacher self-efficacy (n = 16) had average scores on the AVEM features that make up the resource work commitment. Only subjective importance of work (BE) was low, though still within the normal range (MBE = 4.13, 95% CI = 2.97, 5.28). Scores on AVEM features that represent the resource psychological resilience were mostly outside the normal range. These teachers also had low distancing ability (DF, MDF = 3.38, 95% CI = 2.71, 4.04), a high tendency for resignation (RT, MRT = 7.38, 95% CI = 6.66, 8.09), low proactive problem-solving (OP, MOP = 3.13, 95% CI = 2.37, 3.88), and low inner calm and balance (IR, MIR = 2.81, 95% CI = 1.97, 3.66). Scores on AVEM features that represent the resource emotions were rather low, and all scores were below the mean (experience of success at work, EE, MEE = 2.69, 95% CI = 1.70, 3.68; general life satisfaction, LZ, MLZ = 3.38, 95% CI = 2.4, 4.35; experience of social support, SU, MSU = 3.44, 95% CI = 2.31, 4.57). Teachers with (2) low teacher self-efficacy (n = 87) scored within the normal range on the AVEM features that indicate work commitment. By contrast, scores on AVEM features that represent psychological resilience were mostly outside the normal range, but less extreme than in the group with very low self-efficacy. Only distancing ability (DF) was fairly low, but within the normal range (MDF = 4.3, 95% CI = 3.92, 4.68). Scores on the AVEM features that indicate emotions were also lower than the mean, but only experience of success at work was outside the normal range (MEE = 3.23, 95% CI = 2.86, 3.6). Teachers with (3) medium teacher self-efficacy (n = 526) scored within the normal range on all AVEM subscales. Teachers with (4) high teacher self-efficacy (n = 92), just like the group with medium self-efficacy, had average scores on all AVEM subscales. However, as the confidence intervals indicate, some AVEM subscales differed as compared with the group with medium self-efficacy. On the features that represent the resource work commitment, teachers with high teacher self-efficacy had more professional ambition (BE, MBE = 5.57, 95% CI = 5.08, 6.05). On the features that reflect psychological resilience, these teachers had higher distancing ability (DF, MDF = 5.88, 95% CI = 5.74, 6.29), lower tendency for resignation (RT, MRT = 4.67, 95% CI = 4.24, 5.11), higher proactive problem-solving (OP, MOP = 4.55, 95% CI = 4.16, 4.95), and higher inner calm and balance (IR, MIR = 5.52, 95% CI = 5.13, 5.92). On the features that represent the resource emotions, they reported to experience more success at work (EE, MEE = 5.84, 95% CI = 5.41, 6.26), higher general life satisfaction (LZ, MLZ = 5.76, 95% CI = 5.3, 6.22), and higher experience of social support (SU, MSU = 5.02, 95% CI = 4.6, 5.45). Teachers with (5) very high teacher self-efficacy showed scores similar to teachers with high teacher self-efficacy, but the confidence intervals on some subscales indicate values out of the normal range. Among the features that represent work commitment, professional ambition (BE) was rather high, though still within the normal range (MBE = 5.95, 95% CI = 4.94, 6.96). Striving for perfection (PS) was rather low with confidence intervals indicating scores outside the normal range (MPS = 3.1, 95% CI = 2.23, 3.96). Among the features that reflect psychological resilience, these teachers showed rather high distancing ability (DF, MDF = 6.43, 95% CI = 5.64, 7.21) and rather low tendency for resignation (RT, MRT = 3.19, 95% CI = 2.53, 3.85). On the features that represent emotions, these teachers reported high life satisfaction (LZ, MLZ = 6.62, 95% CI = 5.68, 7.56) and high experience of social support (SU, MSU = 6.48, 95% CI = 5.74, 7.21).

Second, Figure 3 shows the effect sizes Cohen's d for the pre-/post-change within each AVEM subscale or feature, based on the grouping of how teacher self-efficacy changed from pre- to post-intervention (δTSE; worsened: δTSE ≤ M – 1 SD; constant: M – 1 SD < δTSE < M + 1 SD; improved: δTSE ≥ M + 1 SD). Table 2 shows the means and confidence intervals for the AVEM subscales or features by group. In teachers whose teacher self-efficacy worsened pre- and post-intervention (n = 16), social support (SU) decreased by a medium effect size, d = −0.6, and experience of success at work (EB) and proactive problem-solving (OP) decreased by a small effect size (dEB = −0.28, dOP = −0.22). Distancing ability (DF) and willingness to work to exhaustion (VB) increased by small effect sizes (dDF = 0.34, dVB = 0.22). In teachers whose self-efficacy remained constant (n = 133), only distancing ability (DF) improved by a small effect size (dDF = 0.2). In teachers whose teacher self-efficacy improved pre- and post-intervention (n = 22), distancing ability (DF) and general life satisfaction (LZ) increased by medium effect sizes (dDF = 0.54, dLZ = 0.79). Experience of social support (SU), experience of success at work (EE), inner calm and balance (IR), and proactive problem-solving (OP) increased by a small effect size each (dSU = 0.22, dEB = 0.34, dIR = 0.35, dOP = 0.49). Tendency for resignation in the face of failure (RT) and willingness to work to exhaustion (VB) shrunk by small effect sizes (dRT = −0.34, dVB = −0.27).
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FIGURE 3. Effect sizes pre- and post-intervention on each AVEM subscale or feature (BA, subjective importance of work; BE, professional ambition; VB, willingness to work to exhaustion; PS, striving for perfection; DF, distancing ability; RT, resignation tendency toward failure; OP, proactive problem-solving; IR, inner calm and balance; EE, experience of success at work; LZ, general life satisfaction; SU, experience of social support), grouped by how teacher self-efficacy changed pre- and post-intervention (δTSE; worsened: δTSE ≤ M – 1 SD; equal: M – 1 SD < δTSE < M + 1 SD; enhanced: δTSE ≥ M + 1 SD).



Table 2. Means, estimated confidence intervals, and effect sizes for each AVEM feature at both measurement points (baseline t0 and post-intervention t1), within the groups of change in teacher self-efficacy pre- and post-intervention (worsened, dTSE ≤ M – 1 SD; constant, M – 1 SD < dTSE < M + 1 SD; enhanced, dTSE ≥ M + 1 SD).
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DISCUSSION

This study investigated, first, how teacher self-efficacy was related to general mental health and how it changed in the course of the preventive MBPGT (23). Furthermore, to better understand the relationship between teacher self-efficacy and mental health, we explored how teacher self-efficacy and its pre- and post-changes were related to work-related attitudes and behavior patterns.

The correlation between teachers' self-efficacy and their mental health status affirms teacher self-efficacy as a personal resource (37) along with its health benefits (38, 46, 47). Ancillary analyses revealed which work-related attitudes and behavior patterns were affected when teacher self-efficacy was high vs. when it was low. Differences among groups on the AVEM subscales were marked on those features that represent the resources psychological resistance and emotions: Regarding psychological resistance, teachers with (very) low self-efficacy have a lower distancing ability, lower proactive problem-solving, and lower inner calm and balance, as well as a higher tendency for resignation in the face of failure than teachers with (very) high teacher self-efficacy. On the component emotions, teachers with (very) low teacher self-efficacy reported a lower experience of success at work, lower life satisfaction, and lower social support than teachers with (very) high teacher self-efficacy. These results suggest how high teacher self-efficacy functions as a personal resource, namely by going hand in hand with high psychological resistance and overall positive emotions. If teacher self-efficacy is low, teachers are prone to experience higher levels of stress and seem to be unable to cope accordingly.

On the AVEM features that represent work commitment, teachers with low, medium, or high self-efficacy did not differ in their subjective importance of work, professional ambition, willingness to work to exhaustion, and striving for perfection. Although teacher self-efficacy should contribute to motivational processes through operative cognitions (38), teacher self-efficacy seems to matter less in performance-based motivation but more in the emotional attitude toward teaching, especially emotional stability and the experience of strain.

Teacher self-efficacy generally improved from pre- to post-intervention. Thereby, teachers whose teacher self-efficacy was the lowest at the beginning of the intervention showed the highest improvements in teacher self-efficacy. Additionally, participating teachers whose teacher self-efficacy was already high at the beginning of the intervention remained constant. The investigations using the AVEM features showed that as teacher self-efficacy improved, the teachers increased their distancing ability and their overall life satisfaction. Thus, teachers strengthened their ability to recover from work and gained confidence not only in topics related to teaching, but also in topics that indicate a stable and healthy personal background, like high psychological resistance factors and positive emotions. By contrast, teachers whose self-efficacy decreased post-intervention predominantly showed a reduction in experience of social support. The literature hails the experience of social support as an important, psychologically protective factor from adversity as well as an expression of well-being [cf. (60, 61)]. Skaalvik and Skaalvik (36) concluded that, within teaching as a profession, social support is a central resource that reduces negative influences of school-related stressors and the emotional response toward stress and directly enables teacher self-efficacy.

One could argue that the change in teacher self-efficacy resulted due to regression to the mean and, therefore, is estimated wrongly [cf. (62)]. In that case, it would have been more likely to observe that high teacher-self efficacy decreased pre- and post-intervention, instead of remaining constant. Moreover, the investigation in the AVEM subscales or features revealed that teachers whose self-efficacy improved post-intervention also improved resistance factors such as distancing ability. We have found earlier a similar improvement in resistance factors that went along with an improvement in mental health (30). Furthermore, the sample under investigation consisted of two independent subsamples from two consecutive school years. Identical analyses of the subsamples showed equal results as the joined sample. Thus, we conclude that regression to the mean did not relevantly influence our outcome.

Interestingly, teachers' self-efficacy increased regardless of how their general mental health status changed pre- and post-intervention. Although the MBPGPT is not designed to promote teacher self-efficacy specifically, it has shown to especially promote the experience of social support (60, in preparation), which is an important resource of self-efficacy in general (32). By focusing on promoting social support, the intervention may also indirectly promote self-efficacy. Moreover, the independence of teacher self-efficacy from changes in mental health can exclude cognitive biases of the intervention: For example, the interventions effect is not due to a “halo effect,” meaning that participants see improvements in every aspect. The independence could also indicate that once high teacher self-efficacy is achieved, it appears rather stable and may not be affected by taxing circumstances as easy as the current status of mental health. As teacher self-efficacy was already high at baseline, possibly, the respective cognitions influence how situations and experiences are appraised [cf. (63)]: Difficult situations may be rather evaluated as challenging than threatening. In this respect, mastering challenging situations may reinforce teacher self-efficacy and self-efficacy may stabilize over time. Therefore, it seems likely that if teacher self-efficacy is high, teachers can retain overall positive emotions and strong psychological resistance although their current mental health status may not be great.

Our results are based on a teachers' sample of the German state Baden-Wuerttemberg, which we characterize as a school system which is highly structured. State regulations may impose additional constraints on those teachers, besides classroom management and maintaining good personal relationships to students. So, it might be even more difficult for this sample to develop and maintain a high level of self-efficacy than other teachers from different school systems. Nevertheless, we think that our results can be generalized and we hypothesize the same linkage between self-efficacy and mental health for teachers in other school systems. It would be of interest to prove this hypothesis in a multicenter study.


Limitations

First, the intervention was designed as a preventive measure: therefore, scientific research rather accompanied the integrated federal intervention than being its central focus. A control group was not planned in this context. So, the outcomes can only be interpreted cautiously as a result of the intervention. Moreover, the data reduction due to strict selection criteria from 742 registrations to 172 participants with both pre- and post-values was quite high. They likely resulted from the voluntary completion of the post-questionnaire, mistakes made within the personal code, or ending the intervention due to lack of time and change of address or workplace (28). Nevertheless, the conservative inclusion criteria were necessary to generate a valid pre-/post-sample. Despite the data reduction, the remaining sample was reliably high. Moreover, there were no significant differences between included and excluded participants regarding the key variables of interest, teacher self-efficacy, and mental health. The health benefits for true participants, as considered in the pre-/post-sample, have been proven (27, 28). Thus, although a control group was missing, it is likely that teacher self-efficacy improved through the intervention.

Second, the sample was possibly not representative for the general population of teachers, because only those who showed interest in the preventive measure could be assessed. The teachers who registered and participated at the intervention were probably in need of help and sought support. The interest in a preventive intervention may interfere with teacher self-efficacy: On the one hand, it is possible that their teacher self-efficacy was generally lower, yet norms for interpreting teacher self-efficacy scores are missing. On the other hand, the registration alone may have already stimulated the participants' teacher self-efficacy, because they took the first step for seeking help.



Outlook and Practical Implications

For further research, it would be interesting to investigate if teacher self-efficacy and mental health change independently, as our results suggest. There may be variables which moderate or mediate the relationship and postpone a direct effect, such as dispositional differences, e.g., how intensely people generally perceive work-related stress. Focusing on cognitive influences on behavior such as the participants' attitude toward certain work-related objects [cf. (64)] may be a promising approach to better understand the psychological processes involved in changes in behavior and experience patterns which enhance mental health. Exploring the attitude–behavior link in the context of coaching and preventive interventions may lead to the identification of maladaptive attitudes. These could then be changed to adaptive attitudes through intervention, which consequently results in health-orientated and stress-reducing behavior [cf. (65)]. Perhaps, teacher self-efficacy—as an important construct within motivational processes (38)—can be identified as an adaptive attitude which fosters such behavior.

In addition, to further understand which dimensions of teacher self-efficacy are most closely related to mental health and change in preventive interventions, it would be interesting to examine specific dimensions of teacher self-efficacy by means of reliable subscales [e.g., Teacher Sense of Efficacy Scale (66, 67); Multidimensional Scale of Teacher Self-Efficacy, German: Multidimensionale Skala der Lehrer-Selbstwirksamkeit (68)]. Also, more specific measures for mental health such as physical parameters would be helpful in achieving more valid results than with subjective measures alone.

Of course, other aspects such as outcome dependent on school type or health care outcomes on students level would be also interesting and will be pursued in future research.

Despite the limitations mentioned above, important practical implications can be derived to encourage qualitative preventive measures. First, this study confirms teacher self-efficacy to be an important resource which correlates with good overall mental health and several work-related behavior and experience patterns, which mostly indicate strong psychological resistance abilities and general positivity. Therefore, fostering self-efficacy seems beneficial not only for teachers but likely also within other work-related contexts. Focusing on the client's work-related self-efficacy may be a promising and effective tool for coaches and counselors, especially when self-efficacy is distinctly low. By enhancing work-related self-efficacy, clients may strengthen their personal resources and improve their handling of work-related stress to prevent burnout in the long run.

Second, the AVEM features showed that, in order to establish and sustain a strong work-related self-efficacy, interventions should focus on promoting social support. This seems important in preventing a decrease in self-efficacy. Several studies support this conclusion by showing that social support and positive relationships constitute strong protective factors (19, 61, 69–73). Preventive interventions may also promote the client's ability to distance him- or herself from work-related content. This way teachers can regenerate, recover, and boost their overall life satisfaction. The next research steps include exploring the nature of the relation between teacher self-efficacy and mental health to identify any valid causal relation. In order to adapt preventive measures, it would be important to investigate to what extent preventive interventions should focus on teacher self-efficacy to foster health-related and work-related behavior patterns and emotions.
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I. Physicians and academic psychotherapists: They are currently working
based on DSM-5 /ICD-10. According to the ideas of some colleagues, burnout
- beyond the mention of an undefined Z-category (Z 73.0) - would have to be
or become a separate F-diagnosis of the ICD 10 chapter.

Il Psychologists: Beyond psychotherapy financed by health insurance funds,
especially in the context of occupational psychology, bumout is nota
diagnosis but a parameter which a) is relevant as a risk factor for heaith
aspects (manifestillnesses, incapacity for work, etc.) and b) as a conceptual
reference for interventions.

Wl Social scientists: They explain and criically discuss terms that dentify
social developments. Therefore, bumoutis seen as an indicator for negafive.
trend and should drive also politcians taking actions in respect of deployment
of workforce and stabilization of health of the society.

IV. Perspective of those, who are affected respectively who feel 0 be
suffered from bumout. The employee, the family of the employee, riends,
boss, colleagues, etc. they try to understand the burout-affected person and
their responsibilty and role i this context, in the private as well as in business
ite. This ultimately lso gives fise to the poliical and professional implications
of the topic.

V. Business Coach, Mentor, Boss: These stakeholders support the burmout
candidate to cope with the situation, help to stabilze them and to accompany.
them during bumout episode. After bumout they have to support successful
reintegration into the e as well as avoidance of bumout relapses.
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Being a role model

The leader ...

tries to provide background information concerning work
tasks

tries to show new ways to solve a problem or difficult tasks
is wiling to discuss work routine and wants his or her staff
members to do so

is open minded for improvements

tries to generate a positive team climate
phrases team spirit as a group aim
wants his or her staff members to help each other

verbalizes ambitious goals which contribute to the
organization's aims.

explains why his or her staff members are able to fulfil his or
her expectations

deploys his or her staff members on the basis of individual
talents

tries to take individual wishes of staff members into account
has to be aware of staff members’ individual aims and long-
term perspective

verbalizes appreciation for his o her staff members

has a positive and clear idea how the situation of his or her
future work group looks like

will share the vision with the other group members and this
vision motivates staff members and brings the superior work
group and company aims to life

lives up to the workgroup value concepts
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Hamiton 24 x x x X
Becks Depression lnventory x x X
Work Abiity Indox: X x X
Retu to Work X x X
insomnia Severity Index X X X

Prestarnt = initial consultation. SCID-1. Structured Clinical Interview DSMIV.
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2 How much did the therapy support retuming to work? (VAS 0-15)

2.2 Whal helped you i therapy wilhresuming your work?
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Questions to the therapists
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Characteristics

Kindergarten type
Puic
Prvate
Gender
Male
Female
Age
Under 20
2029
2039
40and above
Education level
sHigh school
Vocatonal school
2Universiy degree
Teaching experience
1-6 years
6-10years
11-16 years
16-20 years
520 years

n (%)

229 (525)
207 (47.5

708
429(08.2)

45(103)

272.(62.2)
o7 222)
261

45(103)
243(55.7)
148 (339

274 (628
2Ly
a104)
17@9)
1228
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Variable  Mean

1KOC 873
2.78 269
BWFC 260
LWF 202
AW 228

s

048
o6
066
o2
o2

osg -
osr  ogr -
051 0g# 046" -

Pearson comelatins for kindergarten teachers (n = 436) are presented above the

diagonal. “p < 0.01,

D < 0.001. KOG, kindergarten organizatonal cimato; T8,

teachor bumout; WFC, work-famy confict; WIF, work intorerng wah famiy; FIW,
iy interfeding with work.
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Group pre-/post-change in teacher self-efficacy (dTSE)

AVEM feature

BA

BE:

vB

suU

Worsened (n = 16)

M (95% Cl)

3.88(2.96, 4.79)
4.19(3.34,5.03)
4.06(2.94,5.19)
4,44 (3.46,5.38)
3.38(2.56, 4.19)
3.75 (292, 4.59)
3.69 (26, 4.77)
3.63(2.79, 4.46)
5.06(4.11,6.02)
5.60 (4.82, 6.56)
5.63(4.37, 6.89)
6(5.18,6.82)
3.44 (241, 4.46)
3(2.12,3.88)
5.63(3.98,6.14)
469 (3.66,5.71)
4.38(3.3,5.45)
3.69(2.34,5.04)
4.69(3.5,5.87)
5(38,6.2)
5.75 (4.83, 6.67)
456 (3.55, 5.57)

d

017

0.18

0.22

-0.03

0.34

017

-0.22

-0.17

Constant (n = 133)

M (95% Cl)

4.09 (375, 4.43)
4.14/(3.84, 4.45)
459 (4.21,4.97)
478 (4.45,5.11)
4.89 (4.49, 5.28)
451 (4.15,4.87)
4.26 (3.8, 4.64)
4.02 (3.6, 4.37)
5.38(6.05,5.7)

5.77(5.44,6.09)
5.45(5.08,5.82)
5.18 (4.81,5.55)
4.11(3.78, 4.43)
4.36 (401, 4.71)
4.8(4.43,5.17)

5.05 (4.72,5.39)
4.93(459,5.28)
5.02 (4.70, 5.35)
4.81(4.44,5.18)
5.20 (4.81,5.60)
4.45 (4.09, 4.81)
45(4.12,4.89)

d

0.03

0.09

-0.17

-0.11

0.2

-0.12

0.13

0.12

0.05

0.17

0.02

Enhanced (n = 22)

M (95% Cl)

414(3.13,5.14)
4.14 (3.23,5.04)
4.95 (4.04,5.87)
5.32(4.37,6.27)
5.73(4.65, 6.8)

5.05(3.98, 6.11)
4913.9,592)

4.73 (3.6, 5.86)

5.32 (4.58, 6.06)
6.23(5.56, 69)

5.45 (4.48, 6.43)
4.68(3.74,5.62)
359 (2.94, 4.24)
4.41(3.67,5.16)
4.41(3.48,5.34)
5.14 (4.32, 5.95)
5.32(4.54,6.1)

5.95 (5.15, 6.75)
4.36(3.47,5.25)
6.14 (5.14,7.13)
3.86(3.25, 4.47)
4.23(3.49, 497)

d

0

0.16

-0.27

-0.07

0.54

-0.34

0.49

0.35

0.34

0.79

0.22

dTSE, pre-/post-change in teacher self-efficacy. AVEM features are given as stanine values (range = 1-9, M = 5, SD = 2). BA, subjective importance of work; BE, professional ambition;
VB, wilingness to work to exhaustion; PS, perfectionism; DF, distance ability; R, tendency toward failure; OF, proactive problem-solving; IR, inner calm and balance; EE, experience of
success at work; LZ, life satisfaction; SU, experience of social support; total N = 171; bold type values highlight medium effect sizes (Cohen’s d, 10.2| = small effect, |0.5| = medium

effect, |0.8] = large effect).
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Variables Pre-/post-change in teacher self-efficacy
b (95% CI) SEb
Step 1: simple regression analysis

Teacher self-efficacy ~0.25" (-0.37, —0.13) 0.06
baseline (TSEqx)

R*=0.091

Step 2: moderation analysis

Teacher self-efficacy ~0.28" (~0.35, ~0.10) 0.06

baseline (TSE)

Pre-/post-change in mental  —0.34 (~1.57, 0.89) 062

health status (dGHQ)

TSEp x dGHQ 001 (~0.03,0.05) 002
R*=0.096

TSEqo, teacher self-efficacy at baseline measurement; dGHQ, pre-/post-change in mentel
health status. *'p < 0.001.
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B-coefficient

(Constant)
Children* ~0.266
Overtime is stressful* ~0.199
Burnout (MB) 0.168
Age -0.134
Gender (1 =m/2=1) —0.084

Fis.404) = 19.208; R = 0.403; corrected R* = 0.154,

+Scaling: 1= “always’, 2 = “often’, 3 = ‘rarely,”

t-value

12.58
-5.87
—4.18
3.53
-297
-2.02

0.000
0.000
0.000
0.000
0.003
0.044

*Occupational area 1 = “Physicians”, 2 = “Scientific researchers”, 3 = *Administrative

employees”, 4 = “Employees of various services”.
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Overtime, yes:

Stress due to overtime:

Aways
Frequently
Sometimes
Rarely
Never

Total sample N = 838

698
N=732
38
128
326
182
59

(83.3%)

(4.5%)
(15.2%)
(44.4%)
(24.9%)
8.1%)
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Work-Family Conflict ~ Occupational ~ Overcommitment Overtime is

Scale with... stress (ERI (oc)
Ratio)

Total sample r=0.600" r=0508"
N =634

Famiy-Work Conflict

Scale with...

Total sample r=0.422" r=0384"
N =629 N=775

*+Scaling 1 = “always", 2 = ‘frequently”, 3 = “rarely”, 4 = “never".
“*Correlations are significant at a level of 0.01 (two-sided).
*Correlations are significant at a level of 0.05 (two-sided).

stressfult

r=-0562"
N =709

r=-0337"
N =697
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Work-Family Conflict Physical health*
Scale with...

Total sample r=0478"
N =806

Family-work Conflict

Scale with...

Total sample =0.206"

N=793

Mental health
(PHQ-4)

r=0.417"
N =800

**Correlations are significant at a level of 0.01 (two-sided).
*Correlations are significant at a level of 0.05 (two-sided).

Burnout (MBI)

r=0.497"
N=810

-0.329"
N =697
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p-coefficient  t-value P

(constant) 447 0.000
Burnout (MBI:Emot. Exhaustion pfung 0278 568 0.000
Aftiiation (1 = UU /2 = UK) -0.185 -412 0000
Overtime is stressful* ~0.148 -314 0002
Gender (1 =m/2 =1 -0.132 -344 0001
Occupational area® —0.111 -247 0014
Overcommitment (OC) 0.102 2.16 0031
Fio.aoe) = 39.262;

+Scaling: 1= “always", 2
*Occupational area 1 “Scintifc resecrchers”, 3
employees”, 4 = “Employees of various services".
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W-IPT TAU% p®) ES

%N (N) (Cohen’s d)
Response Post-treatment 50.0(6) 42.9(6) 0.716 -
50% HRSD-redluction Follow-up 75.0(9) 500(7) 0.248 -
Remission Post-treatment 41.7(5) 50.0(7) 0671 002
<9 HRSD-score TOvs.

T2 Follow-up 66.7(8) 35.7(5) 0288  0.79

(Hp-Wert, x2-test or Fisher's exact test (n < 5 pro cell). Significant values are bolded.
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Effort TO
T

TO
Reward Ll

TO
Overcommittment T

3=

Effort-Reward-Ratio T

*means significant, p < 0.05. Significant values are bolded.

W-IPT

20.0
18.4
18.4
241
27.7
*27.4
205
1756
167
156
1.1
1.2
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Age
<30years

30-40 years

41-50 years

> 50 years

Highest educational attainment
Lower secondary school
Secondary school

High school

Other

University degree

Yes

No

Family status

In a partnership

Single

Children

Yes

No

Total sample

844
4868
345

188
284
214
153

31
120

670
19

617
214

642
189

421
a7

(55.5%)
(40.9%)

(22.3%)
(33.6%)
(25.4%)
(18.1%)

8.7%)
(14.29%)
(79.4%)
3%

(73.1%)
(25.4%)

(76.1%)
(22.4%)

(49.9%)
(49.4%)
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2006 2016 P v
N (%) N (%)
Gender
Female 485 (38.86) 256 (43.24) 0078 ~0.0417
Male 763 (61.14) 336 (56.76)
Partnership
No 183 (14.66) 95(16.05) <0.001 01812
Yes 1.052 (84.29) 451 (76.18)
Not reported 13(1.04) 46(7.77)
Children
No 513(@1.11) 235 (39.70) 0643 00219
Yes 720 67.69) 352 (59.46)
Not reportedt 15 (1.20) 5(0.84)
Full-time contract
No 168 (13.46) 136 (22.97) <0.001 00219
Yes 1.067 (85.50) 455 (76.86)
Not reported 13(1.04) 10.17)
Main occupation
Private Practice 167 (13.38) 44.7.43) <0.001 0.982
Hospital 1.051 (84.21) 541(91.39)
Not reported 30 2.40) 7(1.18)
Working position
Senior postion 485 (38.86) 330 (85.74) <0.001 0.1601
Assistance position 733 (58.79) 255 (43.07)
Not reported 30 (2.40) 7(1.18)
illness
No 918 (73.56) 400 67.57) 0008 0.0621
Yes 330 (26.44) 192 (32.43)
Medication intake
No 1.016 (81.41) 426 (71.96) <0.001 01072
Yes 232 (18.59) 166 (28.04)
Antidepressant intake
1.236 (98.96) 585 (98.82) 0786 00063
13(1.04) 70118
1.220 (98.48) 582(98.31) 0788 0.0063
19.(1.62) 10(1.69)
1.117 (82.50) 524 (8851) 0528 00149
181 (10.50) 68n (11.49)
Work missed due to overload
No 1177 94.31) 551(93.07) 0300 00242
Yes 71(6.69) 41(6.99)
Currently in psychotherapy
No 1.218 (97.20) 578 (97.64) 0584 ~00128
Yes 35 (2.80) 14(2:38)
Previously in psychotherapy
No 1.067 (85.50) 512(86.49) 0570 ~00133
Yes 181 (14.50) 80(13.51)
Depression in medical history
No 990 (79.39) 501 (84.69) 0007 ~0.0832
Yes 258 (20.67) 91(1537)
Of which diagnosed by a speci No 189 74.41) 56/(63.64) 0053 0.1045
Yes 65 (25.50) 32(36.36)
Suicide attempt
No 1.297 (90.12) 589 (99.49) 0063 ~0.0409
Yes 11088) 3051
2006 2016 P R
95% cont. interval
N m sD N m so
Age 1248 3 7.83 502 48 938 <0.001 ~0.19(-0.2310 ~0.15)
Number of chidren (when yes) 605 192 0844 334 163 1.08 <0.001 0.15(00910021)
Work hours (per week) 1.248 557 135 592 53.2 122 <0.001 0.09(0.04100.13)
Free weekends (per month) 1.248 187 0732 592 211 0759 <0.001 ~0.15(-020t0 ~0.11)

P-values from chi square test and for continuous data from Mann-Whitney-U-Test. Effect size (66): Cramers V = 0.1 small effect, V'

3 medium effect,

0.5 large effect.
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Questionnaire scores
MBI (item means)

Emotional Exhaustion
Depersonalization
Personal Accomplishment
MBI (sum scores)
Emotional Exhaustion
Depersonalization
Personal Accomplishment
ERI

Effort

Reward

Esteem

Job security

Job promotion
Effort-Reward-Ratio
Overcommitment

Sample Size N

M

317
256
46

2856
128
322

16.2
419
196
797
143
0.85
142

2006 (N = 1.248)
sD

0.95
0.90
0.65

8.64
4.44
454

3.34
791
417
1.88
38
035
3.82

,840. P-Values from Mann-Whitney-U-Test. Effect size (66): Cohens D,

M

3.0
2.48
474

270
12.4
33.2

14.4
46
209
861
166
073
139

2016 (N = 592)
sD

0.99
0.90
0.60

8.91
4.48
419

3.52
743
4.09
164
35
029
3.7

1 small effect, D

P

<0.001
0.083
<0.001

<0.001
0.083
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.122

.3 medium effect, D

Cohens D 95%
conf. interval

0.18 (008 10 0.28)
0.08(-0.01100.18)
-0.22 (-032 to 0.12)

0.18 (008 t0 0.28)
0.19 (00910 0.29)
0.08(~0.01100.18)

0.24 (01410 0.34)
~053 (~0.63 to ~0.43)
—0.30(~0.4 to ~0.2)
~0.35 (~0.45 to —0.25)
~0.60 (~0.70 to ~0.50)
0.33 (02810 0.48)
0.08(-0.02100.18)

5 large effect.





OPS/images/fpsyt-11-00145/fpsyt-11-00145-t003.jpg
ERI
Gender (W vs. M) 0018
Working position (Senior vs. Assistance; -0019
N =1803)
Work hours (per week) 0200
Free weekends (per month) —0.179"
Children (V = 939) 0,074
Partnership (N = 1,781) -0015

oc

-0.032
—0.064"

0.170™

—0.125"
0.028

-0.068"

MBI-EE

-0.083"
0.091™

0.066™
—0.113*
0.034
0.098*

M, men; W, women; OC, Overcommitment; ERI, Effort-Reward Ratio; MBI-EE, Emotional
Exhaustion item scores. Correlation coefficient [Pearsons R; effect size: R = 0.1 small
effect, R = 0.3 medium effect, R = 0.5 large effect; Cohen (56)}, "p < 0.05, *'p < 0.01,

N = 1,840 unless indicated otherwise.
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N =1,840 ATE Coef. Al Robust z P>[2| 95% conf. interval

std. e,
Work hours (per week) —1.94 063 -3.07 <001 -3.18 -070
Free weekends (per month) 018 004 441 <001 010 026
ERI Effort -0.82 0.19 -422 <001 —1.20 ~0.44
ERI Reward 346 041 836 <001 265 428
ERI Esteem 1.10 023 483 <001 065 154
ERI Job security 068 010 693 <001 049 088
ERI Job promotion 1.69 0.19 874 <001 1.31 207
Effort-Reward-Ratio -0.11 0.02 -7.05 <0.01 -0.15 -0.08
Overcommitment —0.23 021 ~1.09 027 —064 0.18
ERI categorical ~0.08 002 -3.81 <001 —0.12 -0.04
OC categorical —0.04 002 —145 0.15 -0.08 001
MBI-EE item scores -0.13 005 -231 002 -028 -002
MBI-DP item scores 002 005 0.46 064 -007 0.12
MBI-PA item scores 0.09 0.03 2486 0.01 0.02 0.15
MBI-EE sum scores —1.14 0.49 —231 0.02 —2.11 47
MBI-DP sum scores 0.12 0.25 0.46 0.64 -0.37 0.60
MBI-PA sum scores 060 024 2.46 001 0.12 1.08
MBI-EE categorical 001 002 089 037 —0.02 005
MBI-DP categorical 000 001 o011 091 —0.02 0.02
MBI-PA categorical 001 000 236 0.02 000 001
Work missed clue overload 001 001 064 052 —0.02 003
Currently in psychotherapy ~001 001 —137 0.17 -002 0.00
Previously in psychotherapy ~001 002 ~064 052 -005 008
Depression in medical history -006 002 -323 <001 -0.10 -003
Suicide attempt 000 0.00 -096 034 —0.01 0.00
Medication intake 0.03 0.02 1.40 0.16 -0.01 0.07
Antidepressant intake 000 001 0.10 0.92 —0.01 001
Sedative intake 000 001 -0.03 0.97 —0.01 001
Analgesic intake 000 002 024 0.81 -003 0.04
Acute/chronic ilness 001 002 025 0.80 —0.04 0.05

Matching vriables were sex (Men, Women), age (years), full-time contract (o, Yes, not reported); main occupation (orivate practice, hospital, not reported), working position (senior
position, assistance position, not reported). Al, robust Abadie-Imbens standard errors with caliper of 0.15. Reading example: The average weekly worktime is significantly different
between years indicating an average reduction in work-time of 1.94 h.
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