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Abstract

Burnout and depression pose significant threats to emotional and occupational functioning;
however, questions exist over how these two conditions are associated with each other over time,
and how they are related to underlying job stressors. The Job Demands-Resources model (JD-R)
provides a useful framework for understanding how job demands and job resources may lead to
burnout, but questions remain about their distinct association with depression symptoms. The
current study examined these questions in a sample of 402 nursing workers. The Exhaustion
subscale of the Oldenburg Burnout Inventory (OLBI), the Patient Health Questionnaire-9 (PHQ-9)
depression assessment, and items reflecting job demands and job resources from the Copenhagen
Psychosocial Questionnaire were assessed at baseline; additionally, OLBI Exhaustion and PHQ-9
depression were assessed over 12 monthly follow-ups. Linear mixed models assessed longitudinal
bidirectional associations between burnout and depression in both concurrent and lagged models.
Longitudinal models found bidirectional relationships between burnout and depression symptoms
over time, with relatively stronger associations for concurrent models relative to lagged models.
Job demands and job resources each predicted unique variance in burnout and depression
symptoms over time. Results provide evidence that burnout and depression symptoms change in
the same direction, in tandem, rather than one condition having a distinctly stronger temporal
association over the other. Results also indicate that both job demands and job resources are
associated with depression symptoms independent from their association with burnout symptoms.
Our results highlight the importance of considering burnout symptoms, depression symptoms, and
job stressors concurrently in evaluating worker mental health.
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Burnout

If a leading goal of occupational health is to foster well-being in the work environment, then
workplace burnout and depression present a major barrier to this objective. Burnout, which
is characterized as a behavioral reaction to the cumulative effects of workplace stressors
(Demerouti, Bakker, Nachreiner, & Schaufeli, 2001; Maslach, Schaufeli, & Leiter, 2001;
Shirom, 2003), has been associated with multiple adverse outcomes related to health and
work ability (Ahola et al., 2009; Borritz et al., 2010; Fragoso et al., 2016; Melamed, Shirom,
Toker, Berliner, & Shapira, 2006). Depression presents an even greater health and disability
risk than burnout; it is the world’s leading cause of poor health and disability (World Health
Organization, 2017), and its most prevalent single mental disorder (Murray et al., 2013).
Both burnout and depression are manifestations of chronic stress, with similarities and
differences in underlying stressors. Like burnout, depression can be caused by occupational
stressors (EU-OSHA, 2014), but it is also influenced by a broader range of interpersonal and
social stressors, as well as by biological factors (American Psychiatric Association, 2013).
In both cases, burnout and depression are associated with economic loss and adverse effect
on worker well-being (EU-OSHA, 2014). In order to improve occupational outcomes related
to mental health, it is important to better understand the associations among burnout,
depression, and underlying contributions of psychosocial stressors in the workplace.

Among the first and most enduring models of burnout has been articulated by Maslach and
colleagues (Maslach et al., 2001), who identified burnout as composed of symptoms related
to exhaustion, depersonalization, and reduced sense of personal accomplishment. These
symptoms were seen as the result of job-related stressors, most often occurring in human
service professions like nursing, medicine, and social work. In addition to Maslach’s model
of burnout, there are several alternative models involving varying and overlapping
dimensions (Demerouti et al., 2001; Shirom, 2003). One systematic review examined
multiple models of burnout and found the common construct across these models to be
exhaustion (Seidler et al., 2014). The exhaustion dimension of burnout has been described as
a loss of emotional and energetic resources resulting from a long-term adaptive failure to
resolve mismatches between job demands and worker resources (Bianchi, Schonfeld, &
Laurent, 2015). Prevailing models of burnout share the assumption that exhaustion-related
burnout is largely precipitated by chronic exposure to workplace stressors, including
workload demands, emotional burden, low job autonomy, and lack of organizational
leadership (Demerouti et al., 2001; Maslach et al., 2001; Shirom, 2003).

Depression

Depressive symptoms are often associated with the clinical diagnosis of MDD, which is
characterized by sad mood and loss of motivation, as well as by symptoms that can include
impaired concentration and decision making, guilt, sleep problems, appetite dysregulation,
fatigue or loss of energy, and suicidal thoughts. The diagnosis of MDD is also marked by
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impairments in social and occupational functioning (American Psychiatric Association,
2013). Whereas burnout is largely conceptualized as a response to workplace stressors,
research suggests that depression is more strongly associated with non-work-related life
stressors than is burnout (Plieger, Melchers, Montag, Meermann, & Reuter, 2016).
Additionally, depression can vary in clinical expression based on the underlying stressor
(Keller, Neale, & Kendler, 2007). These findings support a common argument that burnout
arises in the context of work, whereas the source of depression symptoms is context free
(Bakker et al., 2000). Pertinent to the current study, it is important to recognize that many
individuals experiencing depressive symptoms do not meet full criteria for MDD, but still
experience similar distress and threats to well-being. Research suggests that subsyndromal
depressive symptoms are comparable in prevalence to MDD (Pietrzak et al., 2013) and
comparably impair health and work performance (Beck et al., 2011; Cuijpers et al., 2013);
thus, as in the current study, elevated depression symptoms are themselves an important
barrier to worker well-being even if they do not reflect a formal diagnosis.

The Relationship Between Burnout and Depression

One unresolved issue in the association between burnout and depression is the extent to
which one condition precedes the other. To date, a limited number of studies have examined
longitudinal associations between burnout and depression. Some longitudinal studies have
found that burnout predicts depression Armon (Armon, Melamed, Toker, Berliner, &
Shapira, 2014), while others have found that depression predicts burnout (Armon, Shirom, &
Melamed, 2012; Campbell, Prochazka, Yamashita, & Gopal, 2010). The majority of studies,
however, did not examine whether these associations were bidirectional. Among the studies
that have examined a bidirectional relationship between burnout and depression symptoms,
several have attempted to identify a temporal sequence between the two conditions, with
mixed results. Several of these studies used longitudinal cross-lagged analysis, over periods
from 18 months to 7 years, in samples ranging from healthcare workers, to teachers, to
adolescent students. This group of studies found that burnout symptoms predicted later
depression symptoms, but the association was not bidirectional; that is, depression
symptoms did not similarly predict burnout (Hakanen & Schaufeli, 2012; Hakanen,
Schaufeli, & Ahola, 2008; Salmela-Aro, Savolainen, & Holopainen, 2009; Shin, Noh, Jang,
Park, & Lee, 2013). Four other studies examined the longitudinal association between
burnout and depression, and found varying patterns of bidirectionality. Toker and Shirom
(Toker & Biron, 2012) studied a multi-occupational sample over six years (N= 1632), and
using a latent difference score model found that increased burnout from Time 1 to Time 2
predicted increased depression from Time 2 to Time 3. Notably, they found a bidirectional
association of depression predicting increased burnout over the same waves. Ahola and
colleagues (Ahola & Hakanen, 2007) followed a group of dentists over 3 years (N = 2,555),
and based on a path analysis found reciprocal associations of burnout predicting depression
symptoms from baseline to follow-up. Ahola and colleagues later examined the same cohort
after a longer follow-up period, using a growth-mixture model to identify clusters of
individuals with similar trajectories of burnout and depression over time (Ahola, Hakanen,
Perhoniemi, & Mutanen, 2014). They found that burnout and depression symptoms clustered
together at similar levels of severity, and increased and decreased in tandem over time.
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Based on these results, the authors concluded that burnout and depression symptoms are
equivalent within the context of work. Another study followed a sample of nurses (N = 100)
over two years and found evidence of a bidirectional association between burnout and
depression symptoms without identifying an a priori temporal sequence (McKnight & Glass,
1995). The study did, however, explore concurrent change scores over time, which suggested
concurrent rather than temporal change in the relationship between burnout and depression
symptoms. Studies like these, which identify concurrent changes in burnout and depressive
symptoms over time, may strengthen arguments for the mutuality of burnout and depression
by showing that the symptoms of each construct change in tandem over time. In contrast,
studies finding a clear temporal relationship in the development of burnout and depression
symptoms may suggest that one of these constructs has a distinctly stronger association
relative to the other. While acknowledging that true causality cannot be established via
observational research, important considerations in judgements about causality can include
the strength, consistency, and specificity of associations (Hill, 1965). The mixed evidence
reviewed above suggests that more comprehensive approaches are needed to better
understand whether meaningful conclusions can be drawn about temporal or concurrent
associations between burnout and depression symptoms.

A Conceptual Framework for Occupational Burnout and Depression

A final area to consider is the process by which workplace stressors can lead to burnout and
depression symptoms individually, which in turn may provide insight into how they are
associated with each other. Several models of job stress have shown the association between
work-related factors and adverse health outcomes, including the Job Demands-Control
Model (JDC: Karasek, 1979; Karasek & Theorell, 1990) and the Effort-Reward Imbalance
Model (ERI: Siegrist, 1996); however, one model that has focused more specifically on
burnout is the Job Demands-Resources model (JD-R: Bakker & Demerouti, 2007;
Demerouti et al., 2001). The JD-R model theorizes a dynamic balance between job demands
and job resources: job demands reflect work characteristics requiring sustained physical or
psychological effort, which can result in physical or psychological costs when this effort is
overtaxed; job resources, in contrast, are characteristics that aid in the management of
demands, help achieve work goals, or foster personal growth and learning. The JD-R
assumes every workplace has a distinct work culture, and it allows the flexibility to
assimilate a wide range of job demands and job resources across intra-personal,
interpersonal, and organizational levels. As such, it has been argued that the JD-R can
encompass content of both JDC and ERI models (Schaufeli & Taris, 2014). Indeed, a prior
study with a group of call center workers found that a JD-R-based model accounted for more
variance in emotional exhaustion than the JDC and ERI models alone (Lewig & Dollard,
2003).

In the JD-R framework, burnout is a unitary construct reflecting a health impairment process
caused by energetic depletion from stressors that can include chronic high job demands as
well as low job resources (Bakker & Demerouti, 2007). Burnout is viewed as the endpoint of
this health impairment process, (Schaufeli & Taris, 2014), but depression is a plausible
endpoint as well. Few studies have examined the associations among burnout, depression,
and job stressors in a longitudinal design; fewer still tested bidirectional relationships
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between burnout and depression symptoms. To our knowledge, there is only one study to
have undertaken such an approach (Ahola & Hakanen, 2007), which was a 3-year follow-up
study of Finnish dentists that tested whether job stress was associated with depression
symptoms and mediated by burnout. The authors defined job stress specifically as “job
strain” based on the JDC model (operationalized as a ratio of Job Demands to Job Control as
measured by Job Content Questionnaire). They found that a higher job-strain ratio predicted
depressive symptoms, but the association was no longer significant after adjusting for the
effects of burnout. Job strain was associated with depression symptoms only indirectly via
burnout; in contrast, job strain was directly associated with burnout, and also indirectly
associated with burnout via depression symptoms. This study appears to support an
argument that burnout is distinct from depression because of its direct association with high
job strain, whereas job strain may not be related to depression in the absence of the
mediating influence of burnout symptoms. While this study suggests a potentially important
distinction about temporal and bidirectional relationships between burnout and depression
symptoms with respect to job stress, it does not examine concurrent change, and because it
uses the JD-C model of job strain, it does not consider the separate contributions of job
demands and job resources. Given these limitations, it is important to evaluate the
association of burnout and depression symptoms from the perspective an alternative model
such as the JD-R, while also extending understanding of their longitudinal relationship by
testing both temporal and concurrent associations.

The Current Study

The preceding review highlights unresolved questions about how burnout and depression
symptoms are related over time, and moreover the contribution of job demands and job
resources to both conditions. The main focus of the current study is on better understanding
the association of these two conditions to each other over time; that is, whether the
associations are unidirectional versus bidirectional, and whether these associations are more
strongly indicated to be temporal versus concurrent. Unidirectional effects would indicate
that one condition is disproportionately influential over the other, while bidirectional effects
would indicate that burnout and depression symptoms are mutually influential. Stronger
effects for temporal associations would support arguments that burnout conceptually
precedes depression (Hakanen & Schaufeli, 2012; Hakanen et al., 2008; Salmela-Aro et al.,
2009; Shin et al., 2013), or possibly vice versa (Campbell et al., 2010) Associations that are
stronger for concurrent associations, however, would support arguments that burnout and
depression symptoms are mutually reciprocal, with no predominant direction of association
across individuals (Ahola et al., 2014). The second focus of the study is on separate and
distinct contributions of job demands and job resources to burnout and depression
symptoms. Most theoretical models of job stress and burnout suggest job demands are a
necessary contributor to burnout, but devote less attention to their role in depression
symptoms independent of burnout (Schaufeli & Taris, 2014). While the JD-R model
articulates that high job demands and low job resources are a pathway to health impairment,
as manifest in burnout, finding that depression symptoms are also an endpoint to this
pathway would provide a useful extension of the JD-R framework.
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In the current study, we used a cohort of actively working individuals assessed monthly for
one year to examine temporal and concurrent associations between burnout and depression
symptoms. This examination can provide answers to important unresolved questions about
the extent to which burnout and depression symptoms are related to each other in different
temporal contexts, and whether job demands and resources have unique associations to one
or both constructs. Similar to prior research, we predicted a bidirectional association
between burnout and depression symptoms, as well as concurrent change between the two
conditions across the monthly follow-up periods (Ahola et al., 2014; McKnight & Glass,
1995):

Hypothesis 1: Higher levels of burnout symptoms will predict higher levels of
depression symptoms over 12 months; in turn, higher levels of depression symptoms
will predict higher levels of burnout symptoms over the same follow-up period.

Hypothesis 2: Effect sizes predicting burnout and depression symptoms in models of
concurrent change will be larger than effect sizes in models of lagged change.

Hypothesis 3: Higher job demands and lower job resources each will be associated
separately with higher levels of burnout over 12 months, independent of the
association of depression symptoms to burnout symptoms. Correspondingly, higher
job demands and lower job resources each will be associated separately with higher
levels of depression symptoms over 12 months, independent of the association of
depression symptoms to burnout symptoms. That is, across lagged and concurrent
models, job demands and job resources will each contribute unique variance to the
prediction of burnout and depression symptoms over time.

The current study was conducted using a single-occupation sample of nursing workers. This
fits our study objectives well, as nurses are exposed to high levels of cognitive and emotional
stressors (Aiken, Sloane, Bruyneel, Van den Heede, & Sermeus, 2013) and are thus
vulnerable to burnout (Demerouti, Bakker, Nachreiner, & Schaufeli, 2000) and depression
(Letvak, Ruhm, & McCoy, 2012). Participants actively working in the nursing field were
recruited from an academic health system in the southeast United States to reach a target
sample of 400. Email addresses were requested and obtained from nursing administration.
Emails requesting participation also contained a link with screening questions to determine
eligibility. To be eligible, individuals had to be actively working in the nursing field; that is,
not on medical leave, disability leave, or family leave. Participants were also required to
have at least two years’ experience in the nursing field and to be at least 25 years old. This
was done in order to exclude participants just starting their nursing career, as these
individuals may experience work stressors differently than those established in the field.
Recruitment was closed at 402 participants, which consisted of 375 Registered Nurses and
27 other nursing workers, including Licensed Practical Nurses, Certified Nursing Assistants,
and Medical Assistants. The mean age was 41.7 years, with a standard deviation of 11.4
years. Ethnicity was 78% white, 14% African American, 5% Asian, and 3% Other. The
proportion of women was 92.79%. The gender and ethnicity composition of the sample was
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similar to that of the nursing population as a whole (United States Department of Health and
Human Services, 2010), with the exception that it over-represented Black/African-American
persons (14.1%, compared to 5.4% in U.S. registered nurses). Though nursing
administration supplied email addresses of nurses, they were blinded to the identity of those
who participated.

This study used a longitudinal design, with assessments completed at baseline and across 12
monthly follow-ups. Assessments were gathered via self-report, and consisted of
demographic information collected at baseline, select questions on job demands and
resources variables collected at baseline, and formal questionnaires on burnout and
depression symptoms collected at baseline and each monthly follow-up. This allows for
testing of bidirectional associations between burnout and depression symptoms over time. A
trained research technician was present during the baseline assessment to provide
instructions and answer questions, but was positioned so as to be blind to participants’
responses. Participant data was collected and maintained using Research Electronic Data
Capture (REDCap), which is designed to establish user authentication and participant
confidentiality (Harris et al., 2009). Follow-up assessments were requested via email.
Completion rates at each month ranged from 87-98% (mean: 91%). The Institutional
Review Board of Duke University approved this study.

Burnout.—Burnout was assessed using the Oldenburg Burnout Inventory (OLBI;
Demerouti et al., 2001). The OLBI has scales for Exhaustion and Disengagement, however,
only the Exhaustion scale was used in the current study. The Exhaustion scale assesses the
extent to which one’s emotional, physical, and cognitive resources have been compromised,
and includes items such as “I can tolerate the pressure of my work very well” and “during
my work, | often feel emotionally drained”. Items are scored on a four-point Likert scale
ranging from “strongly agree” to “strongly disagree”. Scores on negatively worded items are
reversed before items are averaged, yielding a score ranging from one to four. OLBI
Exhaustion was collected at baseline and each monthly follow-up. Internal consistency of
this measure at baseline was found to be good (a=.81), with monthly values ranging from .
81-.87 (see supplemental materials).

Depression.—The Patient Health Questionnaire-9 (PHQ-9; Kroenke, Spitzer, & Williams,
2001) was used to assess depression symptoms in this study. This self-report measure
assesses the frequency of nine depression symptoms over the previous two weeks
(diminished interest in pleasurable activities, feeling down, sleep problems, diminished
energy, appetite problems or overeating, feelings of failure, concentration problems, slowed
speech or actions, and suicidal thoughts). Each item assesses symptom frequency, on a 0-3
scale (‘not at all’, ‘several days’, ‘more than half the days’, ‘nearly every day’), resulting in a
total score with a possible range of 0-27. The validity of the PHQ-9 has been demonstrated,
with studies indicating that a cutoff score of 10 achieved good sensitivity and specificity in
relation to clinical diagnosis (Kroenke et al., 2001; Manea, Gilbody, & McMillan, 2015).
The PHQ-9 was assessed at baseline and each monthly follow-up. Internal consistency of
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this measure at baseline was found to be good (a=.86), with monthly values ranging from .
85-.89 (see supplemental materials).

Job Demands and Resources.—The Copenhagen Psychosocial Questionnaire,
(COPSOQ:Kristensen, Hannerz, Hogh, & Borg, 2005; Pejtersen, Kristensen, Borg, &
Bjorner, 2010) is a multiscale assessment of psychosocial work characteristics associated
with job-related stress. Selected items were drawn from the 15t and 2" versions of the
questionnaire, and the names of the dimensions reflecting these items were retained as well
(see supplemental materials for item content). Job demands was operationalized by 6 items
from the Quantitative Demands scale, which was calculated by averaging the individual
items (range of 0-100). Based on our previous work (Duan-Porter et al., 2018), job
resources was operationalized by a single factor score derived from confirmatory factor
analysis (CFA) of items from the following job resource scales from the COPSOQ:
Influence at Work, Degree of Freedom, Possibilities for Development, Role Clarity, Quality
of Leadership, and Social Support. Although the Job Resources factor-score from this CFA
was our a priori assessment of the job resources construct, we planned to also analyze the
individual resource variables for exploratory purposes. The COPSOQ was completed at
baseline. Factor loadings from the CFA and individual scale items, and internal consistency
are available in supplemental materials.

Frequency distributions and measures of central tendency were used to describe the sample,
and chi-square tests and Pearson correlations were used to assess bivariate relationships
between covariates and study variables.

To assess longitudinal relationships between burnout and depression symptoms, we used
linear mixed models. This analysis is a type of multilevel model that controls for variation
within individuals by nesting repeated observations. To assess the degree of correlation in
these repeated observations, random effects ANOVA models were used to obtain intra-class
correlations (ICCs) for measures of each outcome (PHQ-9 Depression and OLBI
Exhaustion) at baseline and the 12 monthly follow-ups. Including the baseline measures of
the outcomes in our models is designed to control for the effect of initial levels of these
variables on the follow-up assessments. To test the assumption of homoscedastic error
variance across time points, a likelihood ratio test (LRT) was used to compare a model with
one residual modeled across time points with a model that allowed a separate residual to be
modeled at each time point. This revealed significant improvement in models allowing a
separate residual at each time for both outcomes (PHQ-9 Depression: X2(12):44.7, p<.001;
OLBI Exhaustion: X2(12): 53.3, p<.01), indicating that this assumption was not met. To
adjust for this, models were specified to allow a separate residual at each time point.
Although this added 12 parameters to each model, convergence was achieved in all models.
We also tested for statistical significance in random intercept and slope terms, and the
covariance between these. This was done to test for the presence of individual differences in
baseline burnout and depression symptoms and individual differences in trajectories of these
symptoms over time. It also tests whether individual differences in baseline levels of burnout
and depression symptoms were related to the trajectory of these symptoms across the
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follow-up assessments, which provides additional control for the association of the baseline
symptoms on the trajectory of the longitudinal symptoms. Burnout and depression
symptoms were both modeled as outcomes, in separate models, in order to test for
bidirectionality.

To examine the differences of tandem vs. temporal (concurrent or lagged) associations
between burnout and depression symptoms, we modeled burnout using two types of time-
variant predictors (see Figure 1). To assess concurrent burnout, burnout and depression
symptoms were entered for the same month. To assess lagged burnout, burnout one month
previous to depression at each month (i.e. burnout lagged one month) was entered. These
models were conducted in three steps. In the first step, burnout (concurrent or lagged) was
entered, along with age and sex as covariates. Time was also included, in order to estimate
monthly rate of change in depression symptoms. In the second step, Quantitative Demands
and the unitary Job Resources factor were added. Contingent on the Job Resources factor
being significant, we also conducted a third step for exploratory purposes, in which the Job
Resources factor was removed, and replaced by the individual resource scales. Lacking
specific hypotheses regarding individual resource scales, we sought to better understand not
just whether the global construct of job resources was significant, but also whether distinct
types of job resources were significant contributors to the associations between burnout and
depression symptoms. Standardized coefficients (denoted &*) are reported. Restricted
maximum likelihood was used to estimate parameters. Mplus version 7 (Muthén & Muthén,
1998-2015) was used for CFA models and SAS version 9.3 (SAS Institute Inc., 2012) was
used for descriptive statistics and linear mixed models.

Sample Characteristics

Means and correlations among study measures are reported in Table 1. The mean OLBI
burnout score at baseline was 2.61 (SD = 0.46) and the mean PHQ-9 score at baseline was
5.54 (5D = 4.85); however, approximately 20% of baseline PHQ-9 scores were above a
score of 10, which indicates moderate and higher levels of symptom severity (Kroenke et al.,
2001). Female gender was significantly associated with higher burnout symptoms (£3.62,
p<.01), but not with depression symptoms. Older age was associated with lower levels of
burnout (/=-.10, p=.045), but not with depression symptoms (/=-.06, p=.27). There was a
significant medium-sized correlation between baseline burnout and depression symptoms
(r=.57, p<.01). There were significant small- to medium-sized correlations between burnout
symptoms and nearly all of the job demands/resources variables, with the exception of a
nonsignificant association with the Possibilities for Development variable. There were
significant small- to medium-sized correlations between depression symptoms and all of the
job demand/resource variables. For both burnout and depression symptoms, higher
Quantitative Demands was associated with higher symptom severity, whereas higher levels
of the job resources variables were associated with lower symptom severity. Overall, the
magnitude of correlations with job demands/job resources was higher for burnout than for
depression symptoms.
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Findings from linear mixed models revealed intra-class correlations of 0.69 and 0.75 for
burnout and depression symptoms, respectively. Models of burnout and depression
symptoms regressed on time revealed statistically significant random intercept and slope
terms (burnout: £*=0.86, £13.21, p<.001 and £*=0.003, £9.52, p<.001; depression:
£+=0.81, =12.93, p<.001 and £*=0.003, £9.35, p<.001), indicating individual differences in
baseline values and slopes of exhaustion and depression, and significant covariances
between random intercepts and slopes (burnout: £=-0.02, £=-5.01, p<.001; depression: &*=
-0.02, =-5.36, p<.001). That the coefficients for these are negative indicates an inverse
relation between these two regression components, in that higher baseline scores were
associated with greater decline in symptoms over time.

Longitudinal Depression and Burnout on Concurrent Burnout and Depression

Models of longitudinal depression and burnout regressed on concurrent burnout and
depression are presented in Table 2. Step 1 results indicate significant, medium-sized effects
for concurrent burnout in predicting longitudinal depression symptoms (4*=0.38, £18.77,
p<.001), and concurrent depression symptoms in predicting longitudinal burnout (&+=0.35,
£=19.53, p<.001). Interactions between concurrent predictors and time revealed non-
significant interactions for concurrent exhaustion in predicting longitudinal depression
(6=0.004, =1.51, p=.13), and a significant interaction for concurrent depression in
predicting longitudinal exhaustion (£*=0.006, £=2.24, p=.03). To interpret this, simple slopes
of longitudinal burnout at conditional values of concurrent depression symptoms were
conducted. This indicated greater increases in burnout over time in those higher in
concurrent depression symptoms (one standard deviation below the mean: 6=-0.004, {=
-1.17, p=.24; mean: £*=0.001, =0.51, p=.61; one standard deviation above the mean:
£+=0.007, t=1.86, p=.06.

Results from Step 2 models revealed that after entering Quantitative Demands and the
unitary Job Resources factor, concurrent exhaustion and depression symptoms remained
significant (6*=0.37, £17.95, p<.001; 6*=0.34, £19.15, p<.001). In these models,
Quantitative Demands was significant in predicting longitudinal burnout only (6=0.27,
£=8.25, p<.001), and the unitary Job Resources factor was significant in predicting both
longitudinal burnout and depression (4*=-0.11, £-3.63, p<.001; 6*=-0.17, £=-5.08, p<.
001). Step 3 results revealed that after entering Quantitative Demands and the individual job
resources variables, concurrent burnout and depression symptoms remained significant
(6*=0.37, =17.92, p<.001; b*=0.34, =19.10, p<.001). In these models, Quantitative
Demands was significant in predicting longitudinal burnout only (6¥=0.27, £=8.07, p<.001).
Among individual scales, Leadership Quality was significant in predicting longitudinal
depression (6¥=-0.07, £=-2.07, p=.04), and Influence at Work, Leadership Quality, and
Social Support were significant in predicting longitudinal burnout (6*=-0.13, £=-3.57, p<.
001; £*=-0.08, £=-2.05, p=.04; *=-0.07, £=-1.99, p=.047).

Longitudinal Depression and Burnout on Lagged Burnout and Depression

Table 3 presents models of longitudinal depression and burnout regressed on lagged burnout
and depression. This indicated a significant but small association between lagged burnout
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and longitudinal depression (4*=0.11, £=5.83, p<.001). A similar association was found
between lagged depression and longitudinal burnout (6*=0.12, =6.74, p<.001). Findings
also revealed non-significant interactions between lagged predictors and time: for lagged
burnout in predicting longitudinal depression (4*=0.0, £0.01, p=.99), and for lagged
depression in predicting longitudinal burnout (£+=0.002, £=0.87, p=.38). After entering
Quantitative Demands and the unitary Job Resources factor in the individual models (Step
2), lagged burnout and depression both remained significant (burnout: £*=0.11, £5.83, p<.
001; depression: *=0.12, £6.74, p<.001). In these models, Quantitative Demands was
significant in predicting longitudinal depression and burnout (depression: £*=0.12, =3.24,
p=.001; burnout: £#=0.28, =7.72, p<.001), and the unitary Job Resources factor was
significant in both outcomes as well (6¥=-0.21, £=-5.56, p<.001; £*=-0.24, =—6.35, p<.
001). Following Step 3 of entering Quantitative Demands and the individual job resources
variables, lagged burnout and depression remained significant (£4=0.09, £=4.94, p<.001,;
b=0.11, £=6.15, p<.001). In these models, Quantitative Demands was significant in
predicting both outcomes (depression: £#=0.11, £2.78, p=.006; exhaustion: £*=0.28,
£=7.54, p<.001). Among the individual job resources variables, Role Clarity and Leadership
Quality were significant in predicting longitudinal depression (6¥=-0.09, =-1.97, p=.049;
b*=-0.13, =-2.93, p=.004), while and Influence at Work and Leadership Quality were
significant in predicting longitudinal burnout (4*=-0.16, £-3.93, p<.001; #*=-0.10, &
-2.46, p=.01).

Discussion

Summary of Key Findings

The results of the current study most strongly support the idea that burnout and depression
symptoms have both bidirectional and concurrent relationships to each other, as assessed on
a month-to-month basis over a period of one year. A limitation of many prior studies of the
association between burnout and depression is that they did not examine bidirectional
associations; the current study makes a novel contribution by testing bidirectional
associations in both concurrent and lagged models. Findings revealed medium-sized,
bidirectional effects of concurrent burnout symptoms predicting longitudinal depression
symptoms, and of concurrent depression symptoms predicting longitudinal burnout
symptoms. Smaller bidirectional effect sizes were found for lagged models, suggesting that
relative to the concurrent models, the strength of the bidirectional associations between
burnout and depression symptoms weakened with temporal separation. We believe this is a
novel finding in support of the argument that burnout and depression symptoms change in
the same direction, in tandem, rather than one condition having a distinctly stronger
temporal association relative to the other. Rather, we argue that changes in either burnout or
depression symptom severity are associated with changes in the other symptom dimension in
the same direction for a given individual. Another novel finding from the current study is
that job resources contributed separate and unique variance to the prediction of both burnout
and depression symptoms over time. This is important because the majority of studies focus
on risk factors for burnout and depression symptoms, while the current study also highlights
potential protective factors attributable to higher job resources. Job demands also contributed
uniquely to burnout and depression symptoms over time, but more consistently for burnout
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symptoms. This suggests that the adverse effects of high job demands and low job resources
are not specific to burnout over time, but also contribute independently to depression
symptoms over time.

Comparison with Previous Findings

Results from the current study are important to consider in the context of previous research.
Our results align with arguments that burnout and depression symptoms are highly inter-
related in the context of work (Ahola et al., 2014), finding that they have bidirectional and
concurrent effects on each other. In our comparison of two analytic approaches, findings for
concurrent models were stronger and more consistent than for temporal models. If burnout
symptoms were clearly casual to depression symptoms, or vice versa, a stronger case for
temporality and consistency would be expected (Hill, 1965). The relatively smaller effects of
lagged predictors is also consistent with previous evidence showing time-lagged
relationships between burnout and depression to be non-significant (Armon et al., 2014;
Toker & Biron, 2012). This suggests the contemporaneous effect of burnout symptoms on
depression symptoms (and vice versa) is more robust than their delayed effects.

The current research also raises questions about findings that burnout symptoms mediate the
associations between job stressors and depression symptoms, given that our findings indicate
effects of both job demands and job resources on longitudinal depression symptoms
independent from variance attributable to burnout symptoms. This result differs from a prior
study finding that the association between job stress and depression was mediated by
burnout (Ahola & Hakanen, 2007), in which job stress was conceptualized more narrowly as
job strain according to the JDC model (operationalized as a quotient of Job Demands by Job
Control as measured by Job Content Questionnaire). The JD-R model, in contrast,
conceptualizes job stress as reflecting a more multi-dimensional balance between job
demands and job resources, in this case operationalized by items from the COPSOQ.

The current results support the JD-R model with respect to burnout symptoms (Bakker &
Demerouti, 2007; Demerouti et al., 2001), but also extend it with respect to depression
symptoms. In the JD-R framework, job demands are theorized to contribute to a health
impairment pathway that leads to burnout (Schaufeli & Taris, 2014); however, our results
suggest depression is a likely endpoint to this pathway as well. In addition, our findings
suggest that job resources independently contribute to this health impairment pathway for
both burnout and depression symptoms. We do note that jobs demands had small but
significant associations with longitudinal depression symptoms in the lagged models, but not
in the concurrent models. We do not have a conclusive explanation for this discrepancy,
though it may be that unmeasured changes in job demands- which were not assessed on a
monthly basis- were specifically influential on depression symptoms in the lagged models in
ways that we unfortunately cannot test in the context of the current study.

Practical Implications

Findings from this study have practical implications for occupational health psychology.
One implication is that monitoring of workplace mental health should include not only
assessments both burnout and depression symptoms, but also comprehensive assessment

J Occup Health Psychol. Author manuscript; available in PMC 2020 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hatch et al.

Page 13

workplace stressors. While burnout and depression symptoms are highly related, they are
still distinct constructs (Armon et al., 2014; Bakker et al., 2000; Toker & Biron, 2012), and
screening only for one condition could lead to overlooking important symptoms of the other
condition that are important for wellbeing and safety. In an employee health setting, for
instance, assessing only for a presenting complaint of burnout may lead to overlooking more
serious depression-related symptoms like suicidality, which occurs at a higher rate than the
general population in some health professions (Sheikhmoonesi & Zarghami, 2014; Silva et
al., 2015). As another example, failing to consider the contribution of burnout symptoms
when treating depression may lead to a less effective treatment outcome by overlooking
emotional exhaustion and potentially modifiable sources of job stress. Following this logic,
it also appears important to assess both job demands and job resources to obtain a better
understanding of where sources of stress and potential resilience may exist for emotionally
distressed employees. With respect to individual intervention for workers, the results argue
for an approach to therapy that assesses and targets burnout and depression conjointly by
limiting the adverse impact of person-specific job demands, and augmenting the beneficial
impact of person-specific job related resources, whether by problem solving, cognitive re-
appraisal, behavioral activation, or other approaches. At the organizational level, it is again
important to assess for both burnout and depression when assessing for psychosocial risks,
as they may have different relationships to work productivity and health-related costs. As
with the individual employee, assessment of job demands and job resources within an
organization or work unit can provide an important guide to intervention strategies. The
current study suggests the JD-R model is a useful framework for understanding burnout and
depression at the individual and organizational levels, and the COPSOQ appears to be a
useful assessment instrument, albeit one that was designed to assess at the organizational
rather than individual level.

The results of the current study make a strong case that factors at the organizational level are
related to mental well-being in the workforce, particularly burnout and depression
symptoms. Consistent with previous research using the COPSOQ), individuals who report
being unable to keep ahead of their workload are susceptible to persistent symptoms of
burnout and depression (Borritz et al., 2006; Duan-Porter et al., 2018), which is consistent
with adverse effects of high demand and effort in multiple models of job stress (Demerouti
etal., 2001; Karasek, 1979; Siegrist, 1996). In nursing, for instance, organizational changes
to better match staffing ratios to workload demands may pay dividends via improved patient
health outcomes and higher levels of nurse well-being (Aiken, Clarke, Sloane, Sochalski, &
Silber, 2002). The current study also suggests that the quality of job resources within an
organization may also be associated with lower levels of burnout and depression. The
significant association for an overall Job Resources factor to levels of burnout and
depression symptoms may be a proxy for impact of an organizational culture that
intentionally values mental well-being in the workplace. In exploratory models, we found
that quality of leadership is particularly important to levels of burnout and depression
symptoms. Given that billions of dollars per year are spent on the development of leadership
skills in the U.S. alone (Kaiser & Curphy, 2013), a comprehensive definition of leadership is
beyond the scope of the current study; however, as operationalized in our measure, high
quality of leadership was characterized by effective planning of work tasks, effective conflict
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resolution, promotion of employee development, and a priority on job satisfaction. Along
with articulating clear work goals and responsibilities and providing a level of input and
autonomy to employees, these job resources may be important objectives in establishing an
organizational culture that supports emotional well-being.

Strengths and Limitations

One strength of the study is that participants were homogeneous with respect to occupational
sector and organizational characteristics, which can reduce variance that occurs between
different occupations and workplaces. A limitation to this, however, is difficulty appraising
how the results from the current study generalize to other occupations, though we expect job
stressors associated with burnout and depression symptoms among nurses to be similar
among other health care professions and even other human service jobs. Ultimately, these
relationships between burnout and depression symptoms remain to be examined in other
occupational samples. We also note that while PHQ-9 scores are associated with the clinical
diagnosis of MDD (Kroenke et al., 2001), our operational definition of depression was based
on symptom severity and not a formal psychiatric diagnosis. The PHQ-9 is a useful clinical
tool for tracking changes in depression symptom severity, as done in the current study;
however, it is possible that different results may be obtained among individuals meeting
formal diagnostic criteria for MDD.

One strength of our study was the longitudinal design, which assessed symptoms on a
monthly schedule over the course of the year. Prior studies have used fewer individual
assessments over a longer follow-up period, which may be less reliable in estimating
concurrent change. Our design was well-suited to assess dynamic changes in burnout and
depression symptoms over one year, which may be a more clinically relevant timeframe than
longer follow-up periods, given that average resolution of both minor and major depression
episodes occur over 6-12 months (Ten Have et al., 2017). Longer time intervals between
assessment and a longer follow-up period may yield different results, including more
divergent courses of burnout and depression over longer intervals, which may be
disproportionately influenced by changes in unmeasured occupational and personal factors
over time. We acknowledge that monthly assessments of burnout and depression may have
led participants to become increasingly familiar with assessment items. In addition, the
PHQ-9 and OLBI Exhaustion scale have different frames of temporal reference; the PHQ-9
asks about symptoms over the preceding two weeks, while the OLBI does not have a
specific time frame for symptom reporting. While these characteristics may influence the
accuracy monthly assessment of symptoms, the magnitude of correlations between measures
at adjacent months did not appear to increase over time. This suggests participants were not
increasingly biased toward responses they had given at previous months, and suggests that
they were responding to symptoms they were experiencing contemporaneously rather than
cumulatively or chronically.

Conclusions

The current study provides evidence supporting a close bidirectional relationship between
burnout and depression symptoms and their concurrent associations with each other over
time. Results favor the argument that burnout and depression symptoms change in the same
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direction, in tandem, rather than in a distinct temporal sequence. Job demands and job
resources both uniquely predict burnout and depression symptoms over time. The results
provide a strong argument for optimizing job demands and job resources to promote an
organizational climate of emotional well-being.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Schematic of Concurrent (A) and Lagged (B) models for 12-month follow up

A. Concurrent burnout: burnout concurrent with depression at each month. B. Lagged
burnout: burnout lagged one month to depression at each month. Letter (B) = burnout
symptoms. Letter (D) = depression symptoms.
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