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Objective: The Job Demand & Resources model suggests work characteristics are related to mental well-
being and work engagement. Previous work describes the development of a combined construct
‘engaged well-being at work’ (EWB). To what extent changes in measures of this construct are responsive
to changes in job demands and resources or associated with changes in job-related attitudes has not
been established.
Methods: Longitudinal employee-level data from three waves (German Linked Personnel Panel) were
used. Logistic and linear fixed effects regression analyses explored longitudinal associations between
changes in EWB for participants over a three-year period with changes in job demands and resources and
job-related attitudes (job commitment, satisfaction, and turnover intentions).
Results: While job resources were associated with increased odds for a change into a healthier and/or
more engaged category of EWB, job demands reduced them. Job resources were more strongly related to
higher EWB (OR;ange = 1.22 — 1.61) than job demands (ORyange = 0.79 — 0.96). Especially psychological
job demands showed negative associations with improved EWB (OR = 0.79). A change from the least
desirable category ‘disengaged strain’ to any other category of EWB was associated with greater odds by
up to 20.6 % for increased commitment and job satisfaction and lower odds for turnover intentions.
Discussion: Improving work characteristics, especially job resources, could increase employees’ EWB,
emphasizing the importance of job characteristics for a healthy workplace. Because EWB seems to be
associated with job attitudes, an improvement of this indicator would be relevant for employees and
employers.

© 2022 Occupational Safety and Health Research Institute, Published by Elsevier Korea LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

increase the need to focus on both improving workplace mental
health and work engagement to maintain productivity, preferably at

A recent press release by the Deutsche Angestellten- low costs for employers [6]. Both mental well-being and work

Krankenkasse (DAK), a major German health insurance company,
reported that days of sick leave due to mental health impairments
have been continuously increasing since the start of recording and
reached an all-time high in 2020 [1]. In this year, an additional factor
is adding to this problem: The Coronavirus (SARS-CoV-2) pandemic is
not only decreasing mental health (e.g. [2,3]) but also puts hardship
on the economy, resulting in alarmingly high unemployment rates
[4]. But even before the pandemic, mental disorders have accounted
for 16.6% of days of sick leave in Germany [5]. These developments

engagement are associated with better work-related outcomes.
Employees with higher mental well-being are more productive and
less often absent from work [7] and greater work engagement may
lead to higher performance and innovativeness [8,9] as well as
greater task performance and financial returns [10]. Therefore, it is
essential for employers to find ways in which they can improve both
mental well-being and work engagement.

According to the well-established Job Demand & Resources (JD-
R) model (for reviews see [11,12]), both mental well-being and work
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engagement can be influenced by physical, psychological, social, or
organizational aspects of the workplace: job demands and job re-
sources. The first are associated with costs (physiological and/or
psychological) because they require sustained physical and/or
psychological effort [11]. The latter may reduce job demands and
the associated physiological and psychological costs. Furthermore,
they can be functional in goal achievement or stimulation of per-
sonal growth, learning, and development [11]. Both, summarized as
work characteristics, appear to affect mental health and engage-
ment through different psychological pathways: the health-
impairment process and the motivational process [11]. Support-
ing the first, multiple studies showed that mainly job demands
were associated with mental health-related outcomes such as
burnout [13], exhaustion [14], or absence duration [15]. Supporting
the latter, job resources seem to predict motivational outcomes,
such as work engagement [13], or absence frequency [15]. Long-
term studies support the proposed pathways: For instance, in a
three-year longitudinal study, work engagement, which was
influenced by job resources, predicted work commitment, while
job demands predicted burnout [16]. However, job resources
showed a buffering effect on burnout in this study [16], as well as in
following research [17,18]. A comprehensive meta-analysis con-
firms these long-term associations between job demands and re-
sources with well-being in terms of burnout and work engagement
[19]. The interaction of the different components and pathways of
the JD-R might indicate an underlying construct of combined
workplace engagement and well-being which requires further in-
vestigations. However, to our knowledge, no long-term associa-
tions between a combined construct of workplace engagement and
well-being with workplace characteristics have been investigated
so far.

In line with previous attempts to combine well-being and work
engagement within one model [20—22], recent research indicates
that mental well-being and work engagement are correlated but
distinct factors that form a two-dimensional space and that they can
be combined into the new construct engaged well-being (EWB) [23].
Within this EWB frame, four categories were defined in which em-
ployees can be divided: engaged well-being, disengaged well-being,
engaged strain, and disengaged strain (Table 1). Within these nom-
inal categories, engaged well-being could be considered the most
desirable state (high mental health and work-engagement), while
disengaged strain would be the least desirable. Moreover, the pre-
vious study [23] has shown, that employees can change their status
of engaged well-being over time, moving from one category to
another. Thus, the construct of EWB might be helpful not only to
monitor changes in this two-dimensional space over time but also in
establishing factors to enhance such a change.

1.1. The present study

Since the construct of EWB (step 1 in Fig. 1) is new, it has not yet
been established which workplace factors might affect it. Thus, this
study aims to explore long-term relationships between work
characteristics and EWB (step 2, Fig. 1). As outlined above, previous
research has shown associations between well-being and work
engagement and, for instance, performance and work commitment
[6—9]. However, these associations have yet to be tested with the

Table 1
Categories of EWB
Engaged Disengaged Engaged Disengaged
well-being well-being strain strain
Mental well-being + + — _
Work engagement + = + _

combination of work engagement and well-being. Therefore, as-
sociations of EWB and job-related attitudes (turnover intentions,
job satisfaction, and commitment) will be examined (step 3, Fig. 1).

2. Materials and methods
2.1. Data

The Linked Personnel Panel (LPP) is a longitudinal panel that
links employer and employee information. Employer-level infor-
mation are, for example, human resource culture or management
instruments, while employee-level information include data on
work-related resources and demands, health status, and socio-
demographic characteristics (for more information see [24—27]).
The LPP was initiated by the German Federal Ministry of Labor and
Social Affairs and administered at the Institute for Employment
Research (IAB). Data access to the LPP was provided via on-site use
at the Research Data Center (FDZ) of the German Federal Employ-
ment Agency (BA) at the IAB and subsequent remote data access.
Currently, the LPP comprises three waves (2012/13, 2014/15, and
2016/17, [28]). It is representative of private German companies
that are moderate-to large-sized (>50 employees) in the
manufacturing and service sectors [27].

Overall, the first wave (2012/2013) comprises data from 7,508
employees and 1,219 companies, while in the second wave (2014/
2015), 7,282 employees and 771 companies were interviewed, and
6,779 employees and 846 companies participated in the third wave
(2016/2017). Due to the longitudinal design of our analyses, one
inclusion criterion was participation in at least two of the three
waves. Further criteria included being between the age of 20 and
65, according to the retirement age of this cohort in Germany [29],
and providing valid data on all study variables used in the regres-
sion analysis (see below), leading to an analytical sample of
n = 4,038 employees (76.4% of all panel cases). Fig. 2 provides a
more detailed overview of how we arrived at our analytical sample.
The Ethics Committee of the Medical Faculty of the University of
Heidelberg approved the use of the LPP for secondary data analysis
(2018-514N-MA). All participants provided informed consent.

2.2. Measures

2.2.1. Mental Well-Being

The WHO-5 Well-Being Questionnaire (version 1998) is a
commonly used and validated instrument to measure the mental
well-being [30,31]. The five items assess whether during the last
two weeks employees felt ‘cheerful and in good spirits’, ‘calm and
relaxed’, ‘active and vigorous’, ‘fresh and rested’, and whether their
daily life was filled with things that interested them. Responses
were rated on a 6-point Likert scale with 0 representing ‘at no time’
and 5 representing ‘all of the time’. The sum of the five items
multiplied by four was used for the overall mental well-being index
ranging from 0 to 100. Higher values of the scale indicate a better
assessment of one’s well-being.

2.2.2. Work engagement

The Utrecht Work Engagement Scale (UWES-9) was used to
measure work engagement [32—34]. Work engagement is defined
as a positive, fulfilling, work-related state of mind that is charac-
terized by vigor, absorption and dedication [33]. The nine items
comprise statements like ‘When I get up in the morning, I feel like
going to work’ (see supplementary material for full questionnaire).
All items are measured on a five-point Likert scale with 1 equaling
‘never’ and 5 equaling ‘daily’ and a mean score across all nine items
was calculated. The score ranges from 1 to 5 and a higher score
indicating more work engagement.
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Fig. 1. Theoretical assumptions about associations between EWB, work characteristics, and job attitudes. EWB, engaged well-being.
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Fig. 2. Flow chart of analytical LPP-sample. LPP, Linked Personnel Panel.

2.2.3. EWB

EWB was based on employees’ assessments of both their mental
well-being and work engagement. The separation into the four
categories engaged well-being, disengaged well-being, engaged
strain, and disengaged strain was based on the findings of a pre-
ceding validation study [23], yielding cut-off values for the origi-
nally continuous constructs of mental well-being and work
engagement. A value of >51 in the WHO-5 is indicative of good
mental well-being and was used to distinguish between good
mental well-being vs. strain [30]. High work engagement was
defined as the top 60% (UWES-9 > 3.7) and disengagement as the
lowest 40% (UWES-9 < 3.7, REF EWB Paper 1). The resulting cate-
gories are displayed in Table 1. Even though the categories are
merely nominal, it can be assumed that engaged well-being is the
most desirable since it reflects both the highest degree of well-

being and work engagement. Accordingly, disengaged strain
should be least desirable.

2.2.4. Work characteristics

Several work characteristics assessed in the LPP were classified
as either job resources or job demands based on the results of a
factor analysis (see supplementary material). This factor analysis
indicated to summarize several items to different aspects of job
resources and demands according to their factor loadings. The
resources comprised work autonomy and diversity, supervisory
support and organizational goals, fairness, development and job
promotion, and teamwork. Job demands comprised psychological
demands, physical demands, and social demands. All items were
measured on a 5-point Likert scale — a higher value
indicating either more resources or higher demands (see
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supplementary material for description, Cronbach’s alpha, and
factor loadings).

2.2.5. Job attitudes

Employee commitment —the relative strength of an employee’s
identification with and involvement in an organization — was
measured using a short form questionnaire [27,35]. This question-
naire includes six items measuring affective commitment on a five-
point Likert scale (1 ‘does not apply at all’; 5 ‘fully applies’). The
items comprise the statements like ‘This organization has a great
deal of personal meaning for me’ or ‘I do not feel emotionally
attached to this organization’. The coding was reversed if an item
was phrased negatively and a mean score (range 1-5) across all
items was calculated. A higher value indicated greater affective
commitment.

Having no turnover intentions (‘How many times in the past 12
months have you thought about changing your job?’; note that the
coding was reversed for analysis) was rated on a five-point Likert
scale that ranged from 1 (daily) to 5 (never). Employees rated their
level of job satisfaction (‘How satisfied are you today with your
job?’) on an 11-point Likert scale ranging from O (completely un-
happy) to 10 (completely happy).

2.2.6. Descriptive sample characteristics

Individual and organizational characteristics used for the
description of the analytical sample were gender (male; female),
age-group (20—29; 30—39; 40—49; 50—59; 60—65 years), white-
collar/blue-collar status (self-report), and full-time/part-time work.

2.3. Analyses

The main analytical approach to test the associations between
EWB, work characteristics, and job attitudes involved two steps:

In the first step, fixed effects (FEs) logistic regression models
were used to estimate the longitudinal associations of job de-
mands and resources with EWB. FE models compare within
employees, not between employees [36]. Therefore, the changes
in EWB within employees between waves were analyzed. Even
though all 4,038 subjects that participated in all three waves
were included, the analyses only analyze those whose responses
reflect a change in one interval. In these models, different binary
dependent variables were used, based on the comparison of two
of the four categories of EWB. The analyses included the
following comparisons, to compare against the most desirable
category engaged well-being:

1. Disengaged strain, disengaged well-being, and engaged strain
vs engaged well-being,

2. Disengaged well-being versus engaged well-being,

3. Engaged strain versus engaged well-being,

4. Disengaged strain versus engaged well-being.

All job characteristics were included as metric independent
variables. Odds ratios (OR) and corresponding confidence intervals
(CI) describe how increases in job resources and demands by one
scale unit were associated with a change from one or multiple
lower categories into a better category in subsequent waves.

In the second step, linear FE regression analyses were performed
to analyze longitudinal associations between EWB and job atti-
tudes. For all linear regression models, our coefficients represent
within-individual average differences (presented as changes in %)
in job attitude scores between waves in which employees’ re-
sponses were categorized as reflecting ‘disengaged strained’
(reference) and waves in which employee responses reflected any
other category.

All regression models controlled for age in years at baseline.
Time-constant control variables such as gender were not included
as FE-models account for all time-invariant indicators within em-
ployees. We conducted our analyses using the statistical software
package STATA, version 14 [37].

3. Results
3.1. Analytical sample

Table 2 provides descriptive statistics of the analytical sample.
Mental well-being was on average rated as good (62.9, 20.0) and
the average reported work engagement can be found in the upper
third of the total scale (3.7, £0.8). The sample was primarily male
(73.5%), between the age of 50 and 59 years (42.9%), and consisted
predominantly of white-collar workers (65.1%), and employees
working in full-time jobs (87.3%). Means for job characteristics are
reported in the appendix Tables A1 and A2.

The greater part of the overall analytical sample was categorized
as engaged well-being (47.7%). 28.3% belonged in the category
disengaged well-being and 16.3% were engaged with poor well-
being (disengaged strained). With a proportion of 7.9%, the cate-
gory engaged strained was the smallest category.

The results of the analysis are presented in Table 3. While in-
creases in job resources were generally associated with higher odds
for a change into a better category of engaged well-being
(OR > 1.22), increasing psychological and social demands were
associated with reduced odds (OR < 0.85, physical demands not
significant).

Amongst the job resources, only an improvement in teamwork
significantly raised the odds for a change from engaged strain to
engaged well-being (OR = 1.41, CI = 1.06 - 1.88). With the exception
of work autonomy and diversity, on the other hand, an increase in
all job resources raised the odds to change from disengaged well-
being to engaged well-being (OR > 1.28). Improvements in fair-
ness OR = 2.48, Cl = 1.47 - 4.17) and work autonomy and diversity
(OR = 1.86, CI = 1.20 — 2.89) were associated with higher odds for a
change from disengaged strain to engaged well-being.

An increase in psychological job demands was associated with
significantly lower odds regarding the change from engaged strain
to engaged well-being (OR = 0.72, CI = 0.53 - 0.98).

The association between EWB and job attitudes (second step)
are shown in Table 4. A change from the lowest category

Table 2
Descriptive statistics of the pooled analytical sample (n = 4,038; obs = 9,203)
Mean/% S.D./n

Mental well-being (range 0-100) 62.9 20.0
Work engagement (range 1-5) 3.7 0.8
Commitment (range 1-5) 3.8 0.8
No turnover intentions (range 1-5) 4.5 0.8
Job satisfaction (range 0-10) 7.6 1.6
Male 73.5 6761
Female 26.5 2442
20—-29 years 6.5 599
30—39 years 132 1212
40—49 years 30.6 2812
50—59 years 42.9 3952
60—65 years 6.8 628
White-collar 65.1 5993
Blue-collar 349 3210
Part-time 12.7 1167
Full-time 87.3 8036
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Table 3

Odds ratios (OR) and confidence intervals (CI) in brackets of changes in EWB when employees’ report an increase of job demands or resources of one scale unit — results from

logistic fixed effects regression analyses

Change from any lower
category' to engaged
well-being (n = 1,227)

strain to engaged

Change from engaged

well-being (n = 353)

Change from disengaged well-being
to engaged well-being (n = 723)

Change from disengaged strain
to engaged well-being (n = 230)

Resources:

Work autonomy and 1.30 [1.10-1.52] ** 1.31 [0.98-1.76]
diversity

Supervisory support 1.61 [1.32-1.99] *** 1.33 [0.91-1.93]
and organizational
goals

Fairness 1.34 [1.10-1.64] ** 0.92 [0.64-1.30]

Development and job 1.22 [1.06-1.41] ** 1.07 [0.84-1.36]
promotion

Teamwork 1.49 [1.26-1.75] *** 1.41 [1.06-1.88] *

Demands:

Psychological demands
Physical demands

0.79 [0.66-0.94] **
0.96 [0.83-1.09]
0.85 [0.73-0.98] *

0.72 [0.53-0.98] *
0.97 [0.76-1.23]

Social demands 0.92 [0.72-1.18]

1.12 [0.90-1.40] 1.86 [1.20-2.89] **

2.04 [1.53-2.71] *** 1.14[0.69-1.87]

1.46 [1.10-1.94] ** 2.48 [1.47-4.17] **

1.28 [1.04-1.56] * 1.41 [0.95-2.08]
1.58 [1.26-1.97] *** 1.28 [0.82-2.01]
0.84 [0.65-1.09] 0.69 [0.46-1.04]
1.02 [0.84-1.22] 0.74 [0.50-1.07]
0.89 [0.71-1.10] 0.69 [0.47-1.02]

Note: ***p < .001, **p < .01, *p < .05; 'disengaged strain, engaged strain, and disengaged well-being.

disengaged strain to any other category of EWB was associated
with increased commitment and job satisfaction and reduced
turnover intentions. The lowest increases can be found in changes
from disengaged strain to disengaged well-being. The associations
were especially strong when employees changed from disengaged
strain to engaged well-being. The highest rate of changes was
found for the reduction in turnover intentions (up to 20.60%,
Cl = 16.85-24.34).

4. Discussion

The aim of the present study was to test the longitudinal asso-
ciations of job resources and demands with EWB, as well as those
between EWB and job attitudes. The results suggest that improving
work characteristics in the form of increased resources and reduced
demands were associated with increased employees’ EWB and that,
in turn, was associated with better job attitudes (more job satis-
faction and commitment, less turnover intentions). These associa-
tions indicate that employers have the possibilities to increase
employees’ EWB whereby both employees and their employers
may profit from these improvements.

The findings presented above are consistent with the JD-R
model [11] in general and add to it the dimension of EWB: Im-
provements in job resources were associated with increased EWB,
while increases in job demands were associated with decreased
EWB. These results can also be interpreted as support for the
pathways proposed in the JD-R model. In line with the health-

Table 4

Changes in job attitudes (in %, Cl in brackets) when employees’ EWB status changes
from disengaged strain (reference category) to any higher category — results from
linear fixed effects regression analyses (n = 4,038)

Commitment no turnover Job satisfaction

intentions

Engaged 823 *[6.75-9.70]  20.60 * 13.37 * [11.69-15.06]
well-being [16.85-24.34]

Disengaged  3.12 * [1.83-442] 12.23 * 7.22 * [5.73-8.71]
well-being [15.35 - 9.12]

Engaged 7.55 * [5.74-937]  15.47 * 11.04 * [8.97-13.11]
strain [20.28-10.66]

Disengaged ref. ref. ref.
strain

Note: *p < .001.

impairment process [11], especially higher psychological and so-
cial demands reduced the odds to change from engaged strain to
engaged well-being, indicating that the job demands are mainly
associated with the mental well-being dimension of EWB. On the
other hand, improvements in work engagement (i.e., changing from
disengaged well-being to engaged well-being and from disengaged
strain to engaged well-being) showed strong associations with
increased job resources, supporting the motivational process pro-
posed in the JD-R model [11].

While job demands did not always show significant associa-
tions, we found that job resources and improved EWB in general
were strongly associated. Job resources are not only expected to
increase mental well-being and especially work engagement but
also to decrease the negative effects of job demands [11], which
might explain the missing associations of job demands. Future
studies should analyze the direct and indirect effects of job re-
sources on EWB. Overall, the results emphasize the importance of
job resources in the promotion of employees’ EWB. Additionally,
there were no associations between physical demands and EWB.
This might be explained by the fact that psychological and social
demands as well as EWB reflect mental processes or states and
should therefore be more strongly associated with one another.
However, it could also be argued that due to the shifts in work in
Western societies to less physical work [38], physical job de-
mands have become less relevant for most occupations. More
detailed analyses focusing on jobs that are more physically
straining should be conducted to get a better picture of these
professions.

The positive associations between EWB and job attitudes, such
as job satisfaction, turnover intentions, and commitment, indi-
cate that EWB is important not only on an employee but also
on an employer level as well. As pointed out above, both
mental health and work engagement are associated with greater
productivity, increased performance, reduced absence, and
decreased turnover intentions [7—10,39,40]. In this study, EWB as
a combined construct was significantly associated with job atti-
tudes, i.e., commitment, no turnover intentions, and job satis-
faction. Interestingly, especially increases in work engagement
seemed to be associated with greater increases in desirable job
attitudes, and lowest increases were found for changing from
disengaged strain to disengaged well-being. This stresses the
importance of the need to focus not only on mental well-being
but also on work engagement when planning workplace
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interventions. On the other hand, as outlined in the introduction,
mental well-being is important for higher productivity and fewer
days of sick leave [1,7]. Thus, a construct that combines both di-
mensions should be highly valuable for employers as well as
employees. Focusing on a construct such as EWB should lead to
more lasting organizational success by providing employees with
necessary resources to reach organizational goals. Future studies
should test this assumption by analyzing the long-term effects of
EWB on productivity and other more objective indicators of
organizational success.

The results extent the existent JD-R model [11] by combining the
two dimensions of mental well-being and work engagement. This
construct of EWB with its defined cut-offs provides an easily
applicable tool. It could be used in organizations as a metric for
indicating whether improvement of work characteristics is needed
not only to promote employees’ EWB but also to improve organi-
zational success. Especially if many employees are observed in the
lower categories of EWB, improvements might be pursued. The
measurement of EWB could then be used to observe whether the
implemented changes are successful over time, an important re-
sponsibility that organizations face [41].

4.1. Strength and limitations

The longitudinal design as well as the use of established and
validated indicators of mental well-being and work engagement
are a strength of the present study. However, the presented ana-
lyses do not allow a causal interpretation. Moreover, since two
separate regression analyses were calculated, it cannot be deter-
mined whether EWB might be a mediator between job character-
istics and job attitudes. It might be interesting to test this in future
studies. Furthermore, job resources and demands have not been
defined a priori but have been identified through a factor analysis.
The identified factors showed a meaningful classification and a
moderate to high internal consistency. However, it cannot be ruled
out that valuable resources and demands were not covered or that
some factors might overlap. In addition, some items showed sim-
ilarities to items in standardized instruments, like for the ques-
tionnaires of the Job-Demand Model [42] and the Effort-reward-
imbalance Model (ERI Model, [43,44]). However, since only few
items bear a resemblance to some of the items in standardized
questionnaires, it was not possible to operationalize the psycho-
social work characteristics according to these models in this study.
Further limitations are a potential selection bias as we have con-
ducted a complete case analysis. Additionally, the sample is pri-
marily male, older, and working full-time, and results should
therefore be interpreted carefully as they might not be represen-
tative for certain work populations. Future studies should test our
results using study populations with different sociodemographic
characteristics. Furthermore, we assumed in our FE analyses that
variables such as occupational classification, wage, or job duration
remained stable over time. Future studies could assess and include
such variables as possible confounders since past research has
indicated that age and change of job influence well-being [45]. A
bias due to common method variance cannot be excluded, as all
items were measured subjectively and based on self-reports.
However, the longitudinal design of the study should reduce
common method variance, as situational factors that might influ-
ence responses are not likely to occur at all three points of mea-
surement [46]. Last but not least, all variables used in the analyses
were measured on self-rating scales, probably resulting in a social
desirability bias [47]. Future studies should therefore measure as-
pects like the work characteristics with other methods or consider
social desirability by adding a scale to assess this bias as suggested
by Larson [47].

4.2. Conclusion

In the reported analyses, changes in job demands and resources
were associated with changes in EWB over time. This might be
especially helpful to provide employers with a measurement to
monitor the improvements in job characteristics. It also emphasizes
the importance of job characteristics in creating a healthy work-
place environment. Additionally, we provided evidence that an
increase in EWB was associated with more positive job-related
attitudes, making this construct even more relevant for employers.

Ethics approval and consent to participate

Participants provided informed consent and the Ethics Com-
mittee of the Medical Faculty of the University of Heidelberg
approved the use of the LPP for secondary data analysis (2018-
514N-MA).

Availability of data and materials

The data that support the findings of this study are available
from the Research Data Center (FDZ) of the German Federal
Employment Agency (BA) at the Institute for Employment Research
(IAB) but restrictions apply to the availability of these data, which
were used under license for the current study, and so are not
publicly available. Data access can be requested from the Research
Data Center (FDZ) of the German Federal Employment Agency (BA)
at the Institute for Employment Research (IAB).

Funding

This work was supported by a grant from the Federal Ministry of
Labor and Social Affairs. The funders had no role in the analyses,
decision to publish, or preparation of the manuscript.

Authors contributions

LLB and CB wrote the manuscript under the guidance of RMH.
CB performed data preparation and analysis. CB, LLB, and RMH
interpreted the results. JEF contributed to the conception and
design of this study. JEF led and supervised the study. All authors
revised the final draft of the manuscript critically for important
intellectual content, and approved the version to be published.

Conflicts of interest

JEF has received royalties for lectures regarding occupational
health from various companies and public agents. The authors
declare that they have no conflict of interest.

Acknowledgments

This study uses the Linked Personnel Panel (LPP), waves 1 and 2.
Data access was provided via on-site use at the Research Data
Centre (FDZ) of the German Federal Employment Agency (BA) at
the Institute for Employment Research (IAB) and subsequently
remote data access. This work was supported by a grant from the
Federal Ministry of Labor and Social Affairs. We also want to thank
Dr. David Litaker (from the Mannheim Institute of Public Health) for
his valuable recommendations throughout the writing process.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.shaw.2022.03.003.


https://doi.org/10.1016/j.shaw.2022.03.003

L.L. Brokmeier et al | Findings from a Longitudinal German Study

References

(1]
2

3

[4

(5]

[6

[7

(8

[9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

DAK-Psychoreport 2020: rasanter Anstieg der Arbeitsausfdlle; 2020. [press
release].

Cao W, Fang Z, Hou G, Han M, Xu X, Dong ], et al. The psychological impact of
the COVID-19 epidemic on college students in China. Psychiatry Res
2020;287:112934.

Liu CH, Zhang E, Wong GTF, Hyun S, Hahm HC. Factors associated with
depression, anxiety, and PTSD symptomatology during the COVID-19
pandemic: clinical implications for U.S. young adult mental health. Psychia-
try Res 2020;290:113172.

Nicola M, Alsafi Z, Sohrabi C, Kerwan A, Al-Jabir A, losifidis C, et al. The socio-
economic implications of the coronavirus pandemic (COVID-19): a review. Int
J Surgery 2020;78:185-93.

Rennert D, Kliner K, Richter M. Arbeitsunfdhigkeit. In: Knieps F, Pfaff H, edi-
tors. BKK gesundheitsreport 2018. Berlin: Medizinisch Wissenschaftliche
Verlagsgesellschaft; 2018.

Mani S, Mishra M. Non-monetary levers to enhance employee engagement in
organizations — “GREAT” model of motivation during the Covid-19 crisis.
Strategic HR Review 2020;19(4):171-5.

Bubonya M, Cobb-Clark DA, Wooden M. Mental health and productivity at
work: does what you do matter? Labour Economics 2017;46:150—65.
Schaufeli WB, Taris TW, Bakker AB. Dr. Jekyll or Mr. Hyde: on the differences
between work engagement and workaholism. In: Burke R, editor. Research
companion to working time and work addiction. Northampton, MA: Edward
Elgar; 2006. p. 193—217.

Christian MS, Garza AS, Slaughter JE. Work engagement: a quantitative review
and test of its relations with task and contextual performance. Pers Psychol
2011;64(1):89—-136.

Kim W, Kolb JA, Kim T. The relationship between work engagement and
performance: a review of empirical literature and a proposed research
agenda. Human Resource Development Review 2013;12(3):248—76.

Bakker AB, Demerouti E. Job demands—resources theory: taking stock and
looking forward. ] Occup Health Psychol 2017;22(3):273—85.

Demerouti E, Nachreiner F. Zum Arbeitsanforderungen-Arbeitsressourcen-
Modell von Burnout und Arbeitsengagement—Stand der Forschung. Zeits-
chrift fiir Arbeitswissenschaft. 2019;73:119—-30.

Demerouti E, Bakker AB, Nachreiner F, Schaufeli WB. The job demands-
resources model of burnout. ] Appl Psychol 2001;86(3):499—-512.

Bakker AB, Demerouti E, Verbeke W. Using the job demands-resources model
to predict burnout and performance. Hum Resour Manage 2004;43(1):83—
104.

Bakker AB, Demerouti E, De Boer E, Schaufeli WB. Job demands and job re-
sources as predictors of absence duration and frequency. J Vocat Behav
2003;62(2):341-56.

Hakanen JJ, Schaufeli WB, Ahola K. The Job Demands-Resources model: a
three-year cross-lagged study of burnout, depression, commitment, and work
engagement. Work Stress 2008;22(3):224—41.

Bakker AB, Van Emmerik H, Van Riet P. How job demands, resources, and
burnout predict objective performance: a constructive replication. Anxiety,
Stress, & Coping 2008;21(3):309—24.

Schaufeli WB, Bakker AB, Van Rhenen W. How changes in job demands and
resources predict burnout, work engagement, and sickness absenteeism.
J Organiz Behav 2009;30(7):893—-917.

Lesener T, Gusy B, Wolter C. The job demands-resources model: a meta-
analytic review of longitudinal studies. Work Stress 2019;33(1):76—103.
Grant AM. ROl is a poor measure of coaching success: towards a more holistic
approach using a well-being and engagement framework. Coaching: An Int J
Theory, Res Practice 2012;5(2):74—85.

Robertson IT, Jansen Birch A, Cooper CL. Job and work attitudes, engagement
and employee performance: where does psychological well-being fit in?
Leadership & Organization Development Journal 2012;33(3):224—32.
Robertson IT, Cooper CL. Full engagement: the integration of employee
engagement and psychological well-being. Leadership & Organization
Development Journal 2010;31(4):324—36.

Bosle C, Fischer JE, Herr RM. Creating a measure to operationalize engaged
well-being at work. ] Occup Med Toxicol 2021;16(1):9.

Mackeben ], Ruf K, Grunau P, Wolter S. LPP-Linked Personnel Panel 1617:
quality of work and economic success: longitudinal study in German estab-
lishments (data documentation on the third wave). Niirnberg: Institut fiir
Arbeitsmarkt-und  Berufsforschung (IAB) [Institute for Employment
Research]; 2018.

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]
[37]

[38]

[39]

[40]

[41]

[42]
[43]

[44]

[45]

[46]

[47]

219

Broszeit S, Grunau P, Wolter S. LPP-Linked Personnel Panel 1415: quality of
work and economic success: longitudinal study in German establishments
(data documentation on the second wave). Niirnberg: Institut fiir
Arbeitsmarkt-und  Berufsforschung (IAB) [Institute for Employment
Research]; 2016.

Bellmann L, Bender S, Bossler M, Broszeit S, Dickmann C, Gensicke M, et al.
LPP-Linked Personnel Panel: quality of work and economic success: longitu-
dinal study in German establishments (data collection on the first wave).
Niirnberg: Institut fiir Arbeitsmarkt-und Berufsforschung (IAB) [Institute for
Employment Research]; 2015.

Kampkotter P, Mohrenweiser J, Sliwka D, Steffes S, Wolter S. Measuring the
use of human resources practices and employee attitudes: the Linked
Personnel Panel. Evidence-based HRM: A Global Forum for Empirical Schol-
arship 2016;4(2):94—115.

Haylock M, Kampkotter P. Dataset: the linked Personnel panel (LPP). Data in
Brief 2019;27:104824.

Deutsche Rentenversicherung. Wann kann ich in Rente gehen? [Internet];
2022 [cited 2022 Feb 16]. Available from: https://www.deutsche-
rentenversicherung.de/DRV/DE/Rente/Kurz-vor-der-Rente/Wann-kann-ich-
in-Rente-gehen/Wann-kann-ich-in-Rente-gehen_detailseite.html.

Topp CW, @stergaard SD, Sendergaard S, Bech P. The WHO-5 well-being in-
dex: a systematic review of the literature. Psychother Psychosom 2015;84(3):
167-76.

Bech P, Olsen LR, Kjoller M, Rasmussen NK. Measuring well-being rather than
the absence of distress symptoms: a comparison of the SF-36 Mental Health
subscale and the WHO-Five Well-Being Scale. Int ] Methods Psychiatr Res
2003;12(2):85—-91.

Schaufeli WB, Bakker AB, Salanova M. The measurement of work engagement
with a short questionnaire: a cross-national study. Educ Psychol Meas
2006;66(4):701—-16.

Schaufeli WB, Bakker AB. Job demands, job resources, and their relationship
with burnout and engagement: a multi-sample study. Journal of Organiza-
tional Behavior 2004;25(3):293—315.

Schaufeli WB, Salanova M, Gonzalez-Roma V, Bakker AB. The measurement of
engagement and burnout: a two sample confirmatory factor Analytic
approach. Journal of Happiness Studies 2002;3(1):71-92.

Meyer JP, Allen NJ, Smith CA. Commitment to organizations and occupations:
extension and test of a three-component conceptualization. ] Appl Psychol
1993;78(4):538—51.

Gardiner JC, Luo Z, Roman LA. Fixed effects, random effects and GEE: what are
the differences? Stat Med 2009;28(2):221—39.

StataCorp. Stata statistical software: release 14. College Station, TX: StataCorp
LP; 2015.

De Moortel D, Vandenheede H, Vanroelen C. Contemporary employment ar-
rangements and mental well-being in men and women across Europe: a
cross-sectional study. International Journal for Equity in Health 2014;13(1):
90.

Mauno S, De Cuyper N, Tolvanen A, Kinnunen U, Mdkikangas A. Occupational
well-being as a mediator between job insecurity and turnover intention:
findings at the individual and work department levels. European Journal of
Work and Organizational Psychology 2014;23(3):381-93.

Yalabik ZY, Popaitoon P, Chowne JA, Rayton BA. Work engagement as a
mediator between employee attitudes and outcomes. The International
Journal of Human Resource Management 2013;24(14):2799—823.

Lindberg P, Karlsson T, Vingard E, editors. Determinants for positive mental
health and wellbeing at work—a literature review. Melbourne: Proceedings
19th Triennial Congress of the IEA; 2015.

Karasek RA. Job demands, job decision latitude, and mental strain: implica-
tions for job redesign. Administrative Science Quarterly 1979;24(2):285—308.
Siegrist J. Adverse health effects of high-effort/low-reward conditions. ] Occup
Health Psychol 1996;1(1):27.

Siegrist ], Siegrist K, Weber I. Sociological concepts in the etiology of chronic
disease: the case of ischemic heart disease. Social Science & Medicine
1986;22(2):247-53.

Madkikangas A, Kinnunen U, Feldt T, Schaufeli W. The longitudinal develop-
ment of employee well-being: a systematic review. Work Stress 2016;30(1):
46—-70.

Podsakoff PM, MacKenzie SB, Lee J-Y, Podsakoff NP. Common method biases
in behavioral research: a critical review of the literature and recommended
remedies. ] Appl Psychol 2003;88(5):879—903.

Larson RB. Controlling social desirability bias. Int ] Market Res 2018;61(5):
534—47.


http://refhub.elsevier.com/S2093-7911(22)00044-0/sref1
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref1
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref2
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref2
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref2
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref3
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref3
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref3
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref3
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref4
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref4
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref4
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref4
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref5
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref5
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref5
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref6
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref6
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref6
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref6
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref6
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref7
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref7
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref7
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref8
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref8
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref8
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref8
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref8
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref9
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref9
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref9
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref9
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref10
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref10
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref10
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref10
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref11
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref11
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref11
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref11
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref12
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref12
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref12
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref12
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref12
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref13
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref13
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref13
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref14
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref14
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref14
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref15
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref15
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref15
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref15
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref16
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref16
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref16
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref16
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref17
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref17
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref17
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref17
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref18
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref18
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref18
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref18
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref19
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref19
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref19
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref20
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref20
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref20
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref20
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref21
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref21
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref21
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref21
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref22
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref22
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref22
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref22
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref23
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref23
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref24
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref24
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref24
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref24
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref24
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref25
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref25
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref25
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref25
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref25
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref26
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref26
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref26
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref26
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref26
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref27
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref27
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref27
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref27
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref27
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref28
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref28
https://www.deutsche-rentenversicherung.de/DRV/DE/Rente/Kurz-vor-der-Rente/Wann-kann-ich-in-Rente-gehen/Wann-kann-ich-in-Rente-gehen_detailseite.html
https://www.deutsche-rentenversicherung.de/DRV/DE/Rente/Kurz-vor-der-Rente/Wann-kann-ich-in-Rente-gehen/Wann-kann-ich-in-Rente-gehen_detailseite.html
https://www.deutsche-rentenversicherung.de/DRV/DE/Rente/Kurz-vor-der-Rente/Wann-kann-ich-in-Rente-gehen/Wann-kann-ich-in-Rente-gehen_detailseite.html
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref30
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref30
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref30
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref30
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref31
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref31
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref31
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref31
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref31
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref32
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref32
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref32
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref32
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref33
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref33
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref33
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref33
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref34
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref34
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref34
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref34
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref35
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref35
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref35
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref35
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref36
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref36
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref36
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref37
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref37
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref38
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref38
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref38
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref38
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref39
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref39
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref39
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref39
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref39
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref40
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref40
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref40
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref40
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref41
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref41
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref41
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref41
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref42
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref42
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref42
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref43
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref43
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref44
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref44
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref44
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref44
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref45
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref45
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref45
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref45
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref46
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref46
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref46
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref46
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref47
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref47
http://refhub.elsevier.com/S2093-7911(22)00044-0/sref47

