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Purpose: Insufficient sleep increases sensitivity to chronic stress and may be a precursor to the deterioration of mental health and the
development of burnout. The aim of our study was to verify whether symptoms of insomnia mediate the relationship of occupational
stress with mental health among nurses who work shifts.

Materials and Methods: The analyses included 117 female nurses and midwives who work shifts. They filled in the 16-item Effort-
Reward Imbalance Questionnaire (ERIQ) assessing occupational stress, the Insomnia Severity Index (ISI), the Patient Health
Questionnaire (PHQ-9, the question about sleep was excluded from the analyses), the Generalized Anxiety Disorder Assessment
(GAD-7), and the 16-item Oldenburg Burnout Inventory (OLBI) consisting of two scales — Disengagement and Exhaustion (OLBI-D
and OLBI-E).

Results: Insomnia partially mediated the association of the effort-reward imbalance ratio with depression, anxiety and the exhaustion
dimension of burnout. We found no association of insomnia symptoms with the depersonalization dimension of burnout, but the effort-
reward imbalance ratio was associated with the depersonalization scale.

Conclusion: The results showed that occupational stress has varying degrees of influence on mental health, partly depending on the
severity of insomnia symptoms among nurses and midwives who work shifts.
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Introduction

Sleep quality and stress are inextricably linked. Neurochemistry and the neural networks engaged in the stress response
overlap with those regulating arousal and the sleep-wake cycle.! Both physiological as well as cognitive and emotional
arousal caused by exposure to stress may result in sleep disturbance.? Perseverative cognition and anticipatory stress may
lead to increased psychosomatic load and sustained physiological arousal.>* This prolonged activation involving, for
example, the hypothalamic-pituitary-adrenocortical and sympathetic-adrenomedullary systems may lead to difficulty in
falling asleep and maintaining it.>® At the same time, sleep plays an essential role in recovery from everyday stress.
Good quality sleep protects against overactivation of the hypothalamic-pituitary-adrenal axis and the negative impact of
stress.’

Insomnia is often caused by exposure to stress and work is its most common source.®>® There is a significant
association between occupational stress and insomnia and it may also contribute to impaired mental health.'® Chronic
occupational stress may result in burnout and working conditions have been linked to depression.'"'?

Healthcare workers have a higher prevalence of sleep-related problems than employees in other professions.'* Among
nurses, poor quality sleep has been shown to be linked to working in a shift system.'* Working outside of the standard
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wake phase of the sleep-wake cycle might have an effect not only on sleep, but on other dimensions of mental health as

1.5 Sleep problems are closely associated with depression and an>(iety.16’17 Poor quality sleep increases vulnerability

wel
to stressful stimuli and the probability of mental health problems occurring.”'® Sleep loss has been shown to be linked to
the development of burnout among shift workers and individuals with high burnout scores experience fragmented
sleep.'®?°

Unlike other industries where workers engage in shift work, the nursing profession is predominantly female. Women
are at a higher risk of depression and anxiety.”’ Hospital nurses have been found to experience higher levels of stress and
burnout than community and other non-hospital nurses.”***> Moreover, nurses on rotating shifts report higher perceived
stress than nurses on fixed day shifts.**

Few studies have examined stress, insomnia and mental health in one model. Most of the research on this topic
focuses on pairs of these variables. So far, perceived stress has been shown to mediate the relationship of sleep quality
with anxiety and depression” and insomnia has been shown to mediate the association of perceived stress with anxiety.*®
These results have been obtained among students. This article aims to present an analysis of data from a working sample
using a recognized model of occupational stress — the Effort-Reward Imbalance Model.?” Occupational stress, measured
by this model, is associated with both insomnia and increased risk of depression.'*'*?®

The aim of our study was to verify whether and to what extent symptoms of insomnia mediate the relationship
between occupational stress and mental health in three dimensions — depression, anxiety and burnout, among nurses and

midwives who work shifts in Polish hospitals.

Materials and Methods

Ethics Statement

The study was carried out within the research project “The relationship of the work schedule and occupational stress with
the quality of sleep among employees in safety-sensitive professions” which was approved by the Bioethics Committee
at the Institute of Psychiatry and Neurology in Warsaw, Poland (Certificate of Approval No. 25/2018), The study was
conducted in accordance with the Declaration of Helsinki.

Participation Steps
The study was performed as an online survey using a convenience sample. A link to the survey was published on eight
major Polish social media groups dedicated to nurses and a website dedicated to the project. An invitation to take part in
the study was also presented during a conference of the Supreme Chamber of Nurses and Midwives in Warsaw, Poland.
Due to the online setting of the survey, before taking part, participants read about the topic and aims of the project, the
founding body, voluntary participation, the ability to withdraw from the survey without saving answers any time and the
confidentiality and processing of sensitive personal data if they chose to submit their contact information for further
participation in the project. In order to go further, they needed to check a consent statement box. All subjects included in
this study provided informed consent.
Firstly, participants filled in a short questionnaire about their sex, age, length of work experience, length of experience
of shift work, average number of hours worked per week, and the number of night shifts and days off in the previous four
weeks. They then filled in questionnaires measuring the investigated variables.

Standardized Questionnaires
Occupational stress was measured within the framework of the effort-reward imbalance (ERI) model. The short ten-item
Effort-Reward Imbalance Questionnaire (ERIQ) was used.?

The items were derived from the long version of the scale translated into Polish in the NEXT-Study.*® According to
the ERI model, if perceived efforts, referring to the amount of strain caused by work demands, exceed perceived rewards,
such as job security or appreciation of others, this results in a stress reaction.”’! The ERIQ uses two scales — the effort
scale of three items and the reward scale of seven. The ERI ratio is calculated as the sum of the effort score divided by
the sum of the reward score and then multiplied by a correction factor to account for the unequal number of items in each
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scale.*? Initially, a ratio of 1 was supposed to mean a balanced work experience and values exceeding this threshold
would mean a stressful work environment. However, it has been proposed that a better approach is to analyse the
imbalance based on the distribution in the investigated sample and using continuous data analysis.>*> We used this
approach in our analysis.

The symptoms of insomnia and the degree to which they impair or distress a person’s functioning were measured
using the Polish version of the Insomnia Severity Index (ISI, the scale has undergone a linguistic validation in Polish
performed by three experts in sleep medicine as a part of the academic activities of the Sleep Medicine Center at the
Institute of Psychiatry and Neurology in Warsaw, Poland).*

The outcome of this study, mental health, was measured in three dimensions — depression, anxiety and burnout. To screen
for the presence and severity of the two most prevalent mental health disturbances — depression and anxiety, the Patient Health
Questionnaire 9-item scale (PHQ-9) and the Generalized Anxiety Disorder 7-item scale (GAD-7) were used.>**> The Polish
versions of both of these scales are available through Pfizer at www.phgscreeners.com. The psychometric properties of the

Polish version of the PHQ-9 were verified and the scale was shown to be effective in screening for depression among adults.*
The sleep question in the PHQ-9 was removed from the total score in the analyses so as not to inflate the correlation between
depression and the insomnia measure and scores from this shortened scale (PHQ-8) were used in the analyses. Burnout was
assessed with the 16-item Oldenburg Burnout Inventory (OLBI), which consists of two scales — Disengagement (OLBI-D) and
Exhaustion (OLBI-E).>’ The Polish version of the questionnaire was shown to have satisfactory psychometric properties and

was validated for use in measuring burnout in Poland.**-°

Statistical Analyses

A priori sample size was calculated, using a method by Soper,*” to obtain the desired power level of 0.8 for a medium
effect size of 0.15 and a significance level of 0.05. It was estimated that at least 97 participants would be needed to obtain
adequate power in this study. The post-hoc power analyses were done using the Monte Carlo Power Analysis for Indirect
Effects*' and a method described by Soper.*°

The statistical analyses were conducted using SPSS software version 27.0. All the variables were continuous.
Descriptive statistics (presented as mean value, standard deviation, range values) and frequency analysis were used to
analyze the demographic variables. Spearman correlations were used to examine the relationships between major factors
such as ERI, insomnia and mental health as well as other variables which would impact the relationships, such as age,
length of work experience, length of experience of shift work, average number of hours worked per week, average
number of night shifts per month and the number of days off in the previous four weeks. The statistical significance was
considered to be p < 0.05.

To estimate the mediating effect of insomnia on the association between the independent variable of ERI ratio and the
dependent variables of mental health, we conducted a mediation model with one mediator (Model 4) and bootstrap
analyses using SPSS PROCESS v4.0.*> Mediation analysis permits the testing of hypotheses about the effect of one
variable on another using a third variable — a mediator. Bootstrapping is a nonparametric approach to statistical inference
that produces standard errors and confidence intervals (Cls) for each of the parameters. Bootstrapping was done with
5000 resamples and bias-corrected 95% CIs were used to investigate the indirect effects. We checked for the multi-
collinearity of predictors, a linear relationship between the independent variables and the dependent variable, normality
of residuals, standardized residuals range and Cook’s distance.

Results

The sampling process is described in a STROBE (Strengthening the Reporting of Observational Studies in
Epidemiology) flow chart in Figure 1. The final sample consisted of 117 participants — 83 (70.9%) nurses and 34
(29.1%) midwives. The sample characteristics, including data on their age, work experience and schedule, are presented
in Table 1. Only 49 (41.9%) worked 48 hours or less (the maximum number of hours a nurse can work without signing
the opt-out clause in Poland). Eighty-three (70.9%) worked in the 12+12 hours system, three (2.6%) worked 24-hour
shifts and 31 (26.5%) worked both 12+12 and 24-hour shifts. In Polish hospitals, a nurse’s shift starts between 6:00 and
8:00 in the morning or between 18:00 and 20:00 in the evening and does not follow a set shift cycle. The descriptive
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Assessed for eligibility
(n =382)

Excluded (n = 265)
- missing or invalid data (n = 177)
-male sex (n=7)
- did not work in a shift system of 12- or 24- hours (n = 44)
- did not work full time of at least 40 hours per week (n = 15)
- less than one year of work experience (n = 9)
- less than one year of shift work experience (n = 3)
- did not work in a hospital setting (hospital ward, emergency,
intensive care unit) (n = 10)

\ 4

A

Included in the study

(n=117)
Analyzed
(n=117)

Figure | The sampling process described by a STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) flow chart.
Notes: Adapted from von Elm E, Altman DG, Egger M, Pocock §J, Gotzsche PC, Vandenbroucke JP; STROBE Initiative. The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement: guidelines for reporting observational studies. | Clin Epidemiol. 2008;6 | (4):344-9. Creative Commons.

statistics of the investigated variables are presented in Table 1. An ERI ratio above the value of 1.0 was present among 97
(82.9%) participants. A breakdown of the values on the depression, anxiety and burnout measures according to the cut-
off values of the scales can be found in Table 2.

The correlations between the variables of interest and potential covariates are presented in Table 1. Age positively
correlated with the OLBI-D (0.226, p = 0.014) and the OLBI-E (0.303, p < 0.001), therefore it was considered a covariate
and entered as such in the regression models for these outcome variables. Work experience and shift work experience
correlated with age at a very high level (0.961, p < 0.001; 0.918, p < 0.001 respectively), therefore only age was included
in the regression analyses. The ISI did not correlate with the OBLI-D scale (p = 0.741) and a mediated regression model
analysis was not performed on this outcome variable. OLBI-E correlated with the PHQ-9 at the level of 0.562 (p < 0.001)
and with the GAD-7 at the level of 0.606 (p < 0.001). The OLBI-D correlated with the PHQ-9 at the level of 0.304
(p <0.001) and with the GAD-7 at the level of 0.184 (p = 0.047). Both scales correlated with one another at the level of
0.534 (p < 0.001).

Depression

The ISI scores were entered as a mediator in the regression model, with the ERI ratio as the independent variable and the PHQ-8
scores as the dependent variable. In Step 1 of the mediation model, the regression of ERI on PHQ-8, ignoring the mediator, was
significant (b = 4.5465, #(115) = 5.9196, p < 0.001). Step 2 showed that the regression of ERI on the mediator, ISI, was also
significant (b = 2.6988, #(115) = 3.5833, p < 0.001). Step 3 of the mediation process showed that the mediator (ISI), controlling
for ERI, was significant (b = 0.4034, #(114) = 4.5986, p < 0.001). Step 4 revealed that when controlling for the mediator (IST), the
ERI was a significant predictor of the PHQ-8 (b =3.4578, #(114) =4.6290, p < 0.001). The ClIs for the indirect effect of insomnia
did not contain 0 (95% CI [0.4395, 1.9804]). It was found that the ISI partially mediated the relationship between the ERI and the
PHQ-8. The overall model accounted for 35.35% of the variance in the PHQ-8 scores (1> = 0.3535, F (2, 114) = 31.1636,
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Table | Descriptive Statistics and Correlations for Study Variables (N = 117)
Variable Descriptive Statistics Correlations
M SD Range I 2 3 4 5 6 7 8 9 10 N 12
I. ERI ratio 149 | 055 | 0.674.00 | -
2,18 13.70 | 471 1-25 0.337%%
3. PHQ-9 11.54 | 5.78 | 2-27 0.525%%% | 0,522%#*
4. PHQ-8 9.77 | 521 2-24 0.528%%F | 0.499%*%* | 0,99 |%**
5. GAD-7 893 | 553 | 0-21 0.544%%% | 0.483%** | 0,738%¥* | 0,733%**
6. OLBI-D 249 | 051 1.38-3.75 | 0.424*#* | 0.03| 0.304%*+% | 0.315%%* | 0.184*
7. OLBI-E 2.80 | 0.46 1.63-3.75 | 0.554%#* | 0.344%** | 0,562%+ | 0.571*%* | 0.606%** | 0,534%**
8. Age 3448 | 1040 | 23-64 0.222% 0.044 0.012 0.028 0.105 0.226* 0.303 %k
9. Work experience | 11.74 | 11.29 | |44 0.198* 0.062 0.018 0.035 0.077 0.239* 0.295%* | 0.96|*#*
10. Shift work 10.72 | 10.72 | 14l 0.139 0.045 —0.009 0.005 0.012 0.208* 0.257%* | 0.918%*#* | 0,959%*
experience
I'1. Hours worked 55.26 | 10.85 | 40-84 0.059 —0.205* | 0.092 0.102 0.009 0.167 0.066 0.164 0.181 0.131
per week
12. Night shifts in 743 1.91 3-13 0.046 0.029 0.041 0.039 —0.069 0.076 0.074 0.134 0.131 0.120 | 0.394**
the previous
four weeks
13. Days off in the 700 | 373 | 0-l6 —0.202* | 0.070 —0.084 —0.106 —0.061 —0.126 —0.045 -0.201* | —0.179 —0.142 | —0.523%*** | —0.247*

previous four

weeks

Notes: descriptive statistics are given as mean (M), standard deviation (SD) and range (minimum—maximum); significant correlations are marked in bold; significance levels are marked as * for p < 0.05; ** for p < 0.01; *** for p < 0.001.

Burnout Inventory; PHQ-8, Patient Health Questionnaire-9 without the sleep question; PHQ-9, Patient Health Questionnaire-9.

Abbreviations: ERI, effort-reward imbalance; GAD-7, General Anxiety Disorder-7; ISl, Insomnia Severity Index; OLBI-D, Depersonalization scale of the Oldenburg Burnout Inventory; OLBI-E, Exhaustion scale of the Oldenburg
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Table 2 Breakdown of Mental Health Scores According to the Cut-Off

Values (N = 117)

Scale Points N %
ISI
No clinically significant insomnia 0-7 12 10.3
Subthreshold insomnia 8-14 49 41.9
Clinical insomnia (moderate severity) 15-21 53 453
Clinical insomnia (severe) 22-28 3 2.6
PHQ-9
None - minimal 04 9 7.7
Mild 5-9 40 342
Moderate 10-14 34 29.1
Moderately severe 15-19 20 17.1
Severe 20-27 14 12.0
GAD-7
None - minimal 04 26 222
Mild 5-9 49 41.9
Moderate 10-14 20 17.1
Severe 15-21 22 18.8
OLBI-E
Low <1.91 3 2.6
Moderate 1.91-2.74 45 385
High >2.74 69 59.0
OLBI-D
Low <1.89 17 14.5
Moderate 1.89-2.71 6l 52.1
High >2.71 39 333

Abbreviations: GAD-7, General Anxiety Disorder-7; ISl, Insomnia Severity Index; OLBI-D,
Depersonalization scale of the Oldenburg Burnout Inventory; OLBI-E, Exhaustion scale of the

Oldenburg Burnout Inventory; PHQ-9, Patient Health Questionnaire-9.

p <0.001). Of the effect of the ERI on the PHQ-8, 23.95% was through the ISI (indirect effect of X on Y ISI Total b = 1.0887,
boot SE = 0.3998). Figure 2A presents the results of the bootstrapped regression and mediation model for the effects of the ERI

on the PHQ-8 through insomnia.

Anxiety

The ISI scores were entered as a mediator in the regression model, with the ERI ratio as the independent variable and the
GAD-7 scores as the dependent variable. In Step 1 of the mediation model, the regression of the ERI on GAD-7, ignoring
the mediator, was significant (b = 5.5492, #(115) = 7.1528, p < 0.001). Step 2 showed that the regression of the ERI on
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ISI
32%** 37
‘ ERI | =|| PHQ-8
48 (37
B
ISI
32%** 32F+
‘ ERI | =| GAD-7
Jpp—
C
ISI
32%** 24***
‘ ERI | ’|| OLBI-E

50 (.43")

Figure 2 Standardized regression coefficients for the relationships between the ERI ratio and mental health as mediated by insomnia symptoms. The standardized regression
coefficients between the independent and dependent variables, controlling for insomnia symptoms, are in parentheses. (A) The mediation model for the effects of the ERI on
the PHQ-8 through insomnia. (B) The mediation model for the effects of the ERI on the GAD-7 through insomnia. (C) The mediation model for the effects of the ERI on the
OLBI-E through insomnia.

Note: Significance levels are marked as *** for p < 0.001.

Abbreviations: ERI, effort-reward imbalance ratio; GAD-7, Generalized Anxiety Disorder-7; ISI, Insomnia Severity Index; OLBI-E, Oldenburg Burnout Inventory
Exhaustion scale; PHQ-8, Patient Health Questionnaire-9 without the sleep question.

the mediator, the ISI, was also significant (b = 2.6988, #(115) = 3.5833, p < 0.001). Step 3 of the mediation process
showed that the mediator (ISI), controlling for the ERI, was significant (b = 0.3773, #(114) = 4.2029, p < 0.001). Step 4
revealed that when controlling for the mediator (ISI), the ERI was a significant predictor of the GAD-7 (b = 4.5309, ¢
(114) = 5.9270, p < 0.001). The CIs for the indirect effect of insomnia did not contain 0 (95% CI [0.3675, 1.9627]). It
was found that the ISI partially mediated the relationship between the ERI and the GAD-7. The overall model accounted
for 40.08% of the variance in the GAD-7 scores (r* = 0.4008, F(2, 114) = 38.1203, p < 0.001).

Of the effect of the ERI on the GAD-7, 18.35% was through the ISI (indirect effect of X on Y ISI Total b = 1.0183,
boot SE = 0.4116). Figure 2B presents the results of the bootstrapped regression and mediation model for the effects of
the ERI on the GAD-7 through insomnia.

Burnout

Exhaustion

The ISI scores were entered as a mediator in the regression model, with the ERI ratio as the independent variable, the
OLBI-E scores as the dependent variable and age as a covariate. In Step 1 of the mediation model, the regression of the
ERI on the OLBI-E, ignoring the mediator, was significant (b = 0.3976, #(114) = 5.8587, p < 0.001). Age was not
a significant covariate (p = 0.1855). Step 2 showed that the regression of the ERI on the mediator, the ISI, was also
significant (b = 2.6855, #(114) = 3.4782, p < 0.001). Age was not a significant covariate (p = 0.9320). Step 3 of the
mediation process showed that the mediator (ISI), controlling for the ERI, was significant (b = 0.0203, #(113) = 2.8860,
p = 0.005). Step 4 revealed that, controlling for the mediator (ISI), the ERI was a significant predictor of the OLBI-E
(b=0.3358, #(113) = 4.8529, p < 0.001). Age was not a significant covariate (p = 0.1794) in the overall model. The ClIs
for the indirect effect of insomnia did not contain 0 (95% CI [0.0154, 0.1271]). It was found that the ISI partially
mediated the relationship between the ERI and the OLBI-E.
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The overall model accounted for 31.44% of the variance in the OLBI-E scores (r* = 0.3144 1, F(3, 113) = 17.2765,
p <0.0001). Of the effect of the ERI on the OLBI-E, 15.54% was through the ISI (indirect effect of X on Y ISI Total
b=10.0618, boot SE = 0.0288). Figure 2C presents the results of the bootstrapped regression and mediation model for the
effects of the ERI on the OLBI-E through insomnia.

Depersonalization

A multiple regression analysis was performed with the depersonalization dimension of burnout as an outcome and the
ERI and age as predictors in order to determine if the OLBI-D could be predicted as a function of occupational stress.
The overall model predicted 14% of the variability in the OLBI-D scores (r* = 0.140, F(2, 114) = 9.264, p < 0.001). Age
was shown not to be a significant predictor (b = 0.005, p = 0.293). The ERI was a significant predictor in the model
explaining the OLBI-D scores (b = 0.316, p < 0.001, 95% CI [0.155, 0.478]).

Power Analysis

Using the Monte Carlo Power Analysis for Indirect Effects,*' post hoc power analyses revealed that the sample size of
this study was adequate to attain a power of 0.94 for the reported mediation effects on PHQ-8 and of 0.93 on GAD-7. For
OLBI-E, with the current sample size, the study had a power level of 0.76. Using a method described by Soper,*° the
observed power of the regression model predicting OLBI-D scores was 0.98.

Discussion

This study showed that insomnia partially mediates the association of the ERI ratio with depression, anxiety, and the
exhaustion dimension of burnout. We found no association of insomnia symptoms with the depersonalization dimension
of burnout, but the ERI ratio was associated with the depersonalization scale.

Age was not a significant covariate of the relationship between the ERI ratio and both burnout dimensions. However,
the sample in this study was relatively young overall and, therefore, we cannot make any conclusions on the role of age
in the described models.

Our data, showing that the ratio between effort and reward at work of above the value of 1.0 was present among 97
(82.9%) participants, is consistent with previous research.**** A recent study among doctors and nurses by Deng et al*’
shows that 78.4% had a high ERI ratio and that the sleep quality worsened as the ERI ratio increased.

Comparing our results regarding mental health to other research carried out among nurses in Poland, the burnout
scores in our sample are comparable to the ones found in research by Oginska-Bulik*® and the insomnia symptoms were
higher than in a study by Andrzejewska et al*’ Depression scores were much higher than in a study by Larysz and
Uchmanowicz,*® even though their study overlapped the COVID-19 pandemic.

Due to the study’s cross-sectional design, no conclusions can be made about the directionality of the relationships.
Mediation is most accurately established using a longitudinal design. However, according to Baron and Kelly, cross-
sectional design permits the provision of initial evidence.** Three out of four of our analyses (on PHQ-8, GAD-7, and
OLBI-D) had excellent power to detect significant effects. One of the mediation models (OLBI-E) was under the desired
power level, however we were still able to show significant mediation.

To the best of our knowledge, even though there is considerable research linking stress, insomnia and mental health in
pairs, few studies have examined them in one model. A study among nursing students by Zhang et al*> describes how
perceived stress mediates the relationship between sleep quality and anxiety and between sleep quality and depression.
A later study by Manzar et al*® shows that insomnia mediates the relationship of perceived stress on anxiety, but not the
other way round — insomnia did not mediate the relationship of anxiety on stress. Both of these studies were conducted
among students. Our study analysed data from a working sample and focused on the occupational model of stress.

We treated insomnia as a predictor of mental health due to research showing that sleep problems are a risk for the
onset of depression regardless of prior history of depression.'>*® An improvement in sleep quality is associated with
a reduction in depressive symptoms.’® Targeting insomnia may be an appropriate approach to preventing mental health
disorders among healthcare professionals who work shifts. Cognitive-behavioral therapy for insomnia among shift

workers has been shown to improve sleep and alleviate mood, depression and anxiety symptoms.>'-*>
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The study was conducted as an internet survey, which does not allow verification of the validity of the responses and
risks the self-selection effect. Participants who took part in the study might have been individuals who were concerned
about their mental health and searching for a self-diagnosis. Alternatively, we should consider the possibility of a social
desirability bias, which was, to an extent, alleviated by the anonymity of the participants.”® We may also have missed
people who did not have access to the internet to fill in the survey.

Another limitation in this study is that the modified version of the PHQ-9, which excluded the sleep question, has not been
empirically evaluated. Even though we used mostly validated measures and theoretical models widely used in international
research, the study did not include any objective assessments and the research relied only on self-report measures, which raises
the issue of common method variance. It also introduces the risk of reporting bias, because some participants may have had
a propensity for negative responses. There is a possibility that people scoring high on depression measures perceived their
working conditions more negatively, which would point to a reverse causation. However, prospective studies show that work
stress predicts depression, which is in line with our theoretical background for the models.'*

The depersonalization subscale of burnout correlated with depression at a moderate level and anxiety at a low level,
whereas the exhaustion subscale of burnout correlated with these two measures strongly and similar to the correlation
between the two subscales themselves. This is in line with research showing that depression, anxiety, and burnout are
associated with each other, but although there may be some overlap, they are not the same. Depression can develop in
various contexts and be more pervasive, while burnout occurs due to occupational factors.>*

The conclusions from this study are limited to only one model of work stress. Other important factors associated with
work as well as work-life balance were not included. Furthermore, the sample consisted of women only. Even though the
nursing population is mostly female, the generalizability of the results is limited.

Apart from factors relating to work experience and work schedule, we did not include other factors which could
impact the model in this study. One such factor is chronotype, which influences sleep and mental health among shift
workers and, therefore, could potentially explain a portion of the variance in the results.’> Furthermore, working in a shift
system has been shown to impact a nurse’s lifestyle, such as physical activity and diet as well as family and social
life,>**® which should be taken into account in future research.

Conclusion

This study shows that insomnia partially mediates the association of the ERI ratio with depression, anxiety, and the
exhaustion dimension of burnout. The results of the study prove that insomnia symptoms should be taken into account
in health screenings for nurses. Employees with poor sleep quality are likely to experience burnout, depression and
anxiety. Therefore, they should be identified at the early phase of mental health problems and receive appropriate
intervention.
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