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Abstract: In complex systems such as hospitals, work organization can influence the level of occu-
pational stress and, consequently, the physical and mental health of workers. Hospital healthcare
workers were asked to complete a questionnaire during their regular occupational health examination,
in order to assess the perceived level of organizational justice, and to verify whether it was associated
with occupational stress, mental health, and absenteeism. The questionnaire included the Colquitt
Organizational Justice (OJ) Scale, the Karasek/Theorell demand-control-support (DCS) questionnaire
for occupational stress, and the General Health Questionnaire (GHQ12) for mental health. Workers
were also required to indicate whether they had been absent because of back pain in the past year.
Organizational justice was a significant predictor of occupational stress. Stress was a mediator in
the relationship between justice and mental health. Occupational stress was more closely related
to perceptions of lack of distributive justice than to perceptions of procedural, informational, and
interpersonal justice. Physicians perceived significantly less distributive justice than other workers.
In adjusted univariate logistic regression models, the perceptions of organizational justice were
associated with a significant reduction in the risk of sick leave for back pain (OR 0.96; CI95% 0.94-0.99;
p < 0.001), whereas occupational stress was associated with an increased risk of sick leave (OR 6.73;
CI95% 2.02-22.40; p < 0.002). Work organization is a strong predictor of occupational stress and of
mental and physical health among hospital employees.

Keywords: mental health; occupational stress; job strain; back pain; healthcare; sickness absence;
mediator analysis; work organization; occupational safety; occupational health

1. Introduction

Organizational justice is a construct that defines the quality of social interaction in the
workplace [1]. Organizational justice can be divided into four categories: procedural justice
(fairness of decision-making procedures), distributive justice (fairness of outcomes), infor-
mational justice (correctness and completeness of information received in the workplace),
and relational justice (equality and fairness in the interpersonal treatment of employees
by their supervisors). Organizational justice is related to employee health and well-being.
Low perceived equity has been shown to be associated with experienced stress reactions
and related physiological and behavioral responses, such as inflammation, sleep problems,
cardiovascular regulation, and cognitive impairment, as well as high rates of absenteeism
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from work [2]. Globally, low back pain was the leading cause of the number of years lived
with disability in 2016 [3], and absenteeism due to this non-communicable disease is signif-
icantly associated with work-related physical demands [4] and psychosocial stress [5,6].
For this reason, perceptions of organizational justice may be associated with nonspecific
back pain.

In complex systems, especially in work domains that are essential to our society, orga-
nizational structure may lack coherence and transparency, leading to perceived injustice [7].
The hospital is one of these complex structures where some workers may perceive a lack of
organizational justice. The first type of complexity derives from the clinical variability of the
patients. For some time now, scales have been developed that make it possible to measure
the care complexity of patients and the intensity of the care they need. For example, the
National Early Warning Score (NEWS) and the National Early Warning Score 2 (NEWS2)
may identify patients at risk of in-hospital mortality and other adverse outcomes [8]. The
intensity of care and assumed risk in treating medically complex patients should be taken
into consideration in deciding health policy, reimbursement, and hospital resource alloca-
tion [9]. This patient-centered organizational approach overlaps the traditional hospital
organization, characterized by numerous vertical operating structures and the specialties in
which different professional figures (doctors, nurses, technicians, clerks, etc.) operate with
different types of employment relationships (permanent employees, fixed-term contracts,
freelancers, trainees, etc.). Furthermore, within each specialty, knowledge utilization and
knowledge translation follow paths that depend on the context and process dynamics [10].
Managing these complexities is not easy. Healthcare professionals and hospital managers
are often advised to learn from industry and businesses to improve quality and efficiency.
However, there is often a lack of evidence that the implementation of industrial techniques
and business methods improve the quality of care. Healthcare has a moral nature that can-
not easily be organized into technological or corporate categories. For this reason, hospitals
have been suggested to develop innovative management models, in which organizational
justice contributes to defining the identity and intrinsic values of healthcare [11].

The perception of organizational injustice could be associated with increased occupa-
tional stress and physical and psychological symptoms in workers. In fact, organizational
justice is one of the models that expresses the relationship between stressful factors present
in the workplace and illnesses in workers [12-15]. Many workplace programs have been
aimed at controlling psychosocial risks and promoting workers” health and safety [16-19].

We aimed to test this hypothesis by asking healthcare workers (HCWs) in a public
hospital to report their perceptions of organizational justice during the regular medical
examination they undergo in application of the European guidelines for health and safety
at work. Our aim was to assess the perceived level of organizational justice and to verify
whether it was the same in the different categories of workers. We also wanted to investigate
the relationship between organizational justice and occupational stress, workers” mental
health, and absenteeism due to low back pain.

2. Materials and Methods

In the first half of 2020, all workers in a hospital in Lazio, Italy, were sequentially asked
to complete an anonymous questionnaire on organizational justice, occupational stress, and
mental health, as part of the regular medical surveillance examination to which workers
exposed to occupational risks are subjected.

The questionnaire included measures of organizational justice, stress, and mental
health. Colquitt’s Organizational Justice Measure (OJM) [20], the Italian version [21],
was developed to assess four aspects of justice: distributive justice, procedural justice,
interpersonal justice, and informational justice. The OJM includes 20 items to be rated on a
5-point Likert scale with anchors of 1 = to a low degree and 5 = to a high degree. Typical
questions are: “Have you been able to express your views and feelings concerning working
procedures?” (procedural justice, 7 items); “To what extent does the benefits you get from
work reflect the effort you have put into your work?” (distributive justice, 4 items); “To
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what extent did your supervisor or contact treat you in a polite manner?” (interpersonal
justice, 4 items); “To what extent has your supervisor or contact person seemed to tailor (his
or her) communications to individuals’ specific needs of the individual?” (informational
justice, 5 questions). This instrument has been used in numerous studies, and psychometric
studies have confirmed its 4-factor structure [22,23]. The Cronbach’s alphas in this study
were 0.880 for distributive justice, 0.909 for procedural justice, 0.947 for interpersonal justice,
and 0.883 for informational justice. The reliability of the overall score was 0.947.

The demand/control/support questionnaire (DCS) is a derivative of Karasek’s work
content questionnaire [24], modified by Theorell [25], the Italian version [26]. The original
questionnaire and the DCS scales used in different countries have similar characteristics [27].
The DCS questionnaire includes 17 questions to be rated on a 4-point Likert scale. Five
items assess demand (i.e., the psychosocial stress of work; range 5-20); six items assess
control (i.e., the components of occupational discretion and work coping skills; range 6-24);
six items measure the support scale (i.e., perceived social support at work; range 6-24). Job
strain can be calculated as a weighted relationship between demand and control. In this
study, the reliability of the questionnaire subscales was 0.777 (demand), 0.615 (control),
and 0.808 (support), respectively. A demand/control ratio of more than one is traditionally
considered an indicator of excessive job stress. Excessive stress combined with social
isolation (low support) is considered an indicator of isostrain, a condition with a high risk
for mental and physical disorders.

The General Health Questionnaire (GHQ12) [28] is a measure of current mental health.
In the Italian version [29], it includes 12 questions on topics related to anxious/depressive
states and social dysfunction. Respondents are asked to indicate on a 4-point Likert scale
(from 0 = “never” to 3 = “more than usual”) how often they have experienced each problem.
In this way, a score from 0 to 36 is obtained, expressing the degree of mental disturbance.
In this survey, the reliability of the questionnaire was 0.893 (Cronbach’s alpha).

Workers were also asked whether they had been absent from work in the past year
because of back pain. The study is in accordance with the principles of the Declaration of
Helsinki [30]. The study protocol was approved by the Ethics Committee of the Universita
Cattolica del Sacro Cuore, Rome, Italy (prot. N. 1226, 24 November 2016).

Statistical Analysis

The distribution of the scores obtained from the questionnaires was initially studied
using mean, median, and standard deviation We then compared the levels of perceived
organizational justice and its components in the different categories of workers, in the
two sexes, and in the different age groups. Comparisons were tested by one-way anal-
ysis of variance (One-way ANOVA) and, in case of significance, with multiple post-hoc
comparisons using the Bonferroni correction for multiple comparisons.

To evaluate the relationship between justice, occupational stress, and mental health,
we first studied the correlation between these continuous variables using the Pearson
correlation coefficient. Once we verified the existence of a significant correlation between
these three variables, we evaluated their relationship by hypothesizing that the perception
of justice may act as a predictor, stress may be the mediator, and mental health (as measured
by the GHQ12) as the response variable. In the mediation analysis, the level of confidence
for all confidence intervals in output was set at 95%; the number of bootstrap samples for
percentile bootstrap confidence intervals at 5000. We adjusted the mediation analysis by
considering sex and age as covariates.

Logistic regression analysis was used to evaluate the association between justice or
strain and having made absences for back pain in the year preceding the visit. The estimated
effect was presented in terms of odds ratio (OR) and 95% confidence intervals. Each of the
variables was initially posited as an independent variable in univariate models, in which
the absence for back pain was the dependent variable.

The statistical analyses were carried out with the SPSS 26.0 program (IBM, Armonk,
NY, USA) integrated by PROCESS vers. 4.1 [31].
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3. Results
3.1. Characteristics of the Sample

Two-hundred and eighteen of two-hundred and forty-five health care workers submit-
ted a complete questionnaire and were, thus, eligible for the survey. The participation rate
was 89%. The refusal to participate was mainly motivated by the lack of time to complete
the questionnaire. Almost two thirds of the workers were female. Most of them were over
40 years of age. Nurses were the largest group (Table 1). These characteristics correspond
to those of the employees of the Italian National Health Service [32].

Table 1. Characteristics of the sample.

Sex N %
Male 83 38.1
Female 135 61.9
Age
<25 9 41
30-34 13 6.0
35-39 43 19.7
40-44 36 16.5
4549 41 18.8
50-59 68 31.2
>60 8 3.7
Category
Physician 50 22.9
Nurse 112 51.4
Support staff 56 25.7

3.2. Intergroup Comparison

The distribution of perceptions of organizational justice among the different profes-
sional categories (physicians; nurses; and support staff, including technicians, clerks, and
other staff), among genders, and among age groups is shown in Table 2. No significant
differences in overall organizational justice ratings were found. Physicians, however, had
significantly lower perceptions of distributive justice than auxiliary staff did. Older workers
complained of significantly lower levels of informational justice than younger workers.
Women reported lower levels of interpersonal justice than men.

3.3. Mediation Analysis

Organizational justice, occupational stress, and mental health were significantly corre-
lated (Table 3). Lower levels of justice corresponded to higher levels of stress and mental
disturbance, whereas stress and mental disturbance were positively related.

Mediation analysis revealed that both the direct and indirect (via job strain) associ-
ations between perceived justice with psychological disturbance were statistically signif-
icant, after adjustment for gender and age (Table 4). Figure 1 shows the complete set of
standardized coefficients.

Logistic regression was used to examine the extent to which the perceptions of or-
ganizational justice were related to absenteeism due to back pain. In univariate models
considering each variable separately, both organizational justice and social support were
significantly associated with a lower risk of back pain, whereas job strain was associated
with a significant increase in risk (Table 5). Next, age, sex, and job type were included in
the model as control variables because their association with the incidence of back pain is
well known. The effects of organizational justice, workload, and social support at work
remained significant even after controlling for these variables.
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Table 2. Distribution of perceived justice and its components (mean, standard deviation) by occupa-
tional group, gender, and age group.

Physician Nurse Auxiliary Staff "
(N = 50) (N=107) (N = 55) p Value
Organizational Justice 61.64 £+ 16.61 63.09 £ 17.75 66.91 £ 15.98 0.206
Procedural Justice 19.44 £+ 6.28 20.08 £ 6.39 20.87 £ 6.26 0.509
s . 0.036
Distributive Justice 11.12 £ 3.62 11.84 £ 3.94 13.05 £ 4.04 1vs. 3 =0.035
Interpersonal Justice 14.74 + 4.82 14.30 + 3.95 15.47 +4.10 0.245
Informational Justice 16.34 £ 5.63 16.78 = 4.38 17.51 £4.53 0.436
Younger (<40 years) Middle (40-49 years) Older (>50 years)
(N =65) (N=77) (N =76)

Organizational Justice 65.87 + 14.41 65.55 + 16.91 60.11 + 16.02 0.053
Procedural Justice 20.33 £5.82 21.27 £ 6.74 18.80 £+ 6.12 0.052
Distributive Justice 12.40 + 3.60 12.38 + 4.15 11.23 + 3.94 0.124

Interpersonal Justice 15.35 £3.91 14.71 £4.13 14.16 £4.51 0.257
. . 0.041
Informational Justice 17.76 £+ 4.65 17.18 £ 4.49 15.80 £+ 4.90 1vs. 3 = 0.047
Male (N = 83) Female (N = 129)

Organizational Justice 66.57 = 14.45 61.92 & 16.82 0.040
Procedural Justice 21.06 £ 6.09 19.55 4+ 6.42 0.089
Distributive Justice 12.47 + 3.53 11.68 +4.16 0.153

Interpersonal Justice 15.49 + 3.58 14.21 +4.51 0.029

Informational Justice 17.54 £4.70 16.44 +£4.72 0.096

Note: (*) One-way ANOVA with Bonferroni post-hoc test, or Student’s ¢-test.

Table 3. Correlations between justice, job stress, and mental disturbance. Values in the lower triangle

are zero-order correlations; values in the upper triangle are partial correlations after controlling for
gender and age.

1 2 3
1. Justice 1 —0.389 *** —0.279 ***
2. Job Strain —0.393 *** 1 0.342 ***
3. Mental disturbance —0.304 *** 0.350 *** 1

Note: **: p < 0.001.

Table 4. Adjusted direct and indirect associations of justice with psychological disturbance (measured
by GHQ12) mediated via job strain. Linear regression analysis and mediation analysis.

Unstandardized Standardized
Measure Coefficients Standard Error t p Value Coefficients
Total association —0.094 (—0.138, —0.049) 0.022 —4.162 <0.001 —0.277 (—0.413, —0.148)
Direct association —0.058 (—0.104, —0.011) 0.024 —2.441 0.015 —0.171 (—0.312, —0.033)
Indirect association
mediated via Job strain —0.036 (—0.069, —0.011) 0.015 —0.107 (—0.190, —0.036)
R? 0.183
Note: Adjusted for age and sex.
Table 5. Relationship between perceived justice, job strain, social support, and the risk of sickness
absence for low back pain.
. Model I (Unadjusted) Model II (Adjusted) P
Variable OR (95% CI) p Value OR (95%CI) p Value R
Organizational Justice 0.963 (0.943, 0.984) <0.001 0.961 (0.939, 0.984) <0.001 0.200
Job Strain 6.122 (2.009, 18.659) <0.001 8.077 (2.385, 27.356) <0.001 0.206
Social Support 0.843 (0.760, 0.936) <0.001 0.816 (0.726, 0.918) <0.001 0.209

Note: Model II was adjusted for age, sex, and job type.
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Sex (Female) Age
/

-0.056 [-0.183, 0.071] 0.040 [-0.089, 0.168]

i

0.118 [-0.011, 0.246]

Job Strain
0.131 [0.003, 0.258]
a=-0.396 [-0.524, -0.267] b =0.272[0.135, 0.410] \

Justice

| Psychological
Total () = -0.277 [-0.413, —0.148] disturbance

Direct (¢') = -0.171 [-0.312, -0.033]
Indirect (axb) = -0.107 [-0.190, —0.036]

Figure 1. The mediation model for the direct and indirect (via job strain) associations of perceived
justice with psychological disturbance, adjusting for age and sex (standardized coefficients and their
95% confidence interval).

4. Discussion

Our study has shown how, in a complex structure such as a hospital, organizational
justice can be perceived very differently by workers. The findings indicated that the
perceptions of organizational justice are closely related to occupational stress, and these
two variables are directly and independently associated with psychological disorders.
Organizational justice is also indirectly related to mental health through the mediation of
job strain. Both justice and social support are important protective factors against back
pain, whereas job strain is associated with a significantly increased risk of back pain.

Our findings are consistent with previous studies. A systematic review of longitu-
dinal studies showed that procedural justice and relational justice were associated with
mental health; these associations remained significant after controlling for occupational
stress measured by both the DCS and other stress models [33]. These well-established
observations have been confirmed by recent studies showing that among ICU nurses, there
is an inversely significant association between perceived organizational justice and moral
stress [34], and among hospital employees, organizational justice is a significant predictor
of occupational stress [35].

As we have shown, the perceptions of equity vary across different groups in the
hospital population. Physicians tend to complain about less distributive justice than other
workers. Older workers perceive less informational justice. The latter aspect may be related
to the fact that older people have greater difficulty using computer resources and digital
media. Women who complain of less interpersonal justice than men indicate a gender gap.
Gender gaps are not uncommon in the health professions, and often manifest in an unequal
distribution of resources, information, and material rewards rather than explicit relational
inequity [36], as reported in this case. In Italy, the Ministry of Labor and Social Policy has a
National Equality Committee for the implementation of the principles of equal treatment
and equal opportunities for workers, and many companies, including the one where we
conducted our research, have local committees with the same objective.

Our investigation, therefore, confirmed the existence of some problems in the hospital
organization that have been known and discussed for a long time, and for which various,
but apparently ineffective, measures have been proposed. Greater transparency and fairness
in the allocation of medical appointments, increasing electronic literacy and bridging the
digital divide, and enforcing gender equity appear to be pervasive and achievable goals
that can help improve the perceptions of organizational justice among health care workers.
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Healthcare managers should have a vested interest in enhancing employees’ percep-
tions of equity as it relates to both health and productivity.

To our knowledge, this is the first study to show an association between organizational
justice and absenteeism due to back pain. Many other negative effects of poor organiza-
tional justice have been reported in the recent literature. A prospective cohort study with
an observation period of one year found that low interpersonal justice was associated with
both the occurrence and duration of insomnia [37]. A Japanese study showed that female
managers and professionals who suffer from low interpersonal justice in a workplace with
unsupportive supervisors are more likely to engage in unhealthy coping behaviors to man-
age their stress [38]. Low perceived organizational justice is often associated with deviant
behaviors [39,40]. Healthcare workers’ perceptions of organizational justice significantly
predict turnover intention [41,42] and job satisfaction [43]. The relationship between dis-
tributive justice and turnover intention has been mediated by organizational commitment
and work engagement [44]. The organizational justice perceived by healthcare workers
significantly and positively affects their organizational trust and organizational identifi-
cation [45]. Both distributive justice of appreciation and procedural justice contributed
to lower productivity loss and sick leave after one year [46]. A study conducted during
the COVID-19 pandemic suggests that reducing workload and promoting procedural
justice are key factors that could be considered in interventions to reduce burnout risk
among healthcare workers [47]. Reflection on the importance of organizational justice has
prompted the incorporation of measures of relational justice and human factors into the
algorithms used to assess the effects of hospital reorganization [48].

Work-related musculoskeletal disorders are one of the most common causes of occu-
pational sick leave, accounting for 21% to 28% of work absenteeism days in 2017/2018
in some European countries [49]. In 2019, in the United States, back pain was one of the
most prevalent conditions with aggregated medical costs [50]. Of the numerous ergonomic
devices that are supposed to prevent back pain, some, such as insoles, have proven to be
ineffective [51]. Meta-analyses also gave conflicting results: a study demonstrated that
exercise combined with education and exercise alone both prevented back pain episodes
and related absenteeism [52], whereas another systematic review concluded that physical
exercise at the workplace did not reduce the occurrence of low back pain [53]. A consensus
on the best methods for preventing back pain and absenteeism in healthcare workers must
be reached. Our study adds to this debate a contribution that shows the importance of
psychosocial factors.

This intriguing topic, therefore, requires well-conducted longitudinal studies, which
also consider psychosocial factors. Our study deserves to be continued, observing in a
prospective way the onset of back pain episodes and the relative absenteeism trend in
relation to the different levels of perceived justice and occupational stress. Furthermore,
monitoring the level of organizational justice perceived by workers can allow the occupa-
tional doctor to study and prevent phenomena such as job dissatisfaction, burnout, and
turnover. What is more, it makes it possible to orient occupational health and safety services
in a salutogenic sense, enhancing work engagement, job satisfaction, and the physical and
mental well-being of workers.

Organizational justice may have a direct relationship with the quality of care. The lack
of correctness in the organizational procedures (procedural justice) or in the transmission
of the information necessary for the work (informational justice) could interfere with the
diagnostic and therapeutic procedures that take place in the hospital. A future study could
be designed to evaluate this hypothesis. The lack of interpersonal justice and distributive
justice could also affect the motivations of health professionals, and, thus, indirectly harm
patients. A longitudinal study could verify whether the justice perceived by hospital
workers is associated with variations in the quality of care.

The results of this study should be considered in the light of some limitations. It
was conducted with a cross-sectional design, which prevents causal inferences. A causal
relationship between justice, occupational stress, and mental health could only be demon-



Int. |. Environ. Res. Public Health 2022, 19, 9739 8 of 10

strated by longitudinal studies. We hope that the continued health surveillance of these
workers will allow such studies to be conducted in the future. Another limitation concerns
the fact that the study was conducted in only one hospital, which limits the generalizability
of the results. However, comparison with the literature suggests that the conditions in the
public hospital where we conducted the study are similar to those in other hospitals.

5. Conclusions

In conclusion, our study has shown that hospital organization creates a sense of
diminished distributive, interpersonal, and informational justice among a portion of the
workforce. These organizational justice biases are associated with increased stress levels and
poorer mental health, both directly and indirectly through job strain. In addition, perceived
low justice is associated with absenteeism due to back pain. Hospital organization should
be improved to increase workers’ health and the quality of care that depends on it.

The great complexity of the hospital structure and the conflicting organizational needs
must not weigh on the health of workers, because it is obvious that, to guarantee the quality
of care, the health and safety of health workers must first be guaranteed [54]. The complex
management problems of hospitals cannot be addressed with solutions that harm workers
or that they deem unfair. The pursuit of organizational justice should be one of the goals of
good management.

Our study reinforces the view that the organization of the hospital must be based on
criteria of justice, rather than on mechanisms aimed at maximizing production. To achieve
this, a culture of respectful communication, justice in policies, and a proper procedure for
allocating resources, workload, and rewards systems is a must.

Author Contributions: Conceptualization, N.M.; methodology, N.M.; formal analysis, N.M. and
C.C,; investigation, A.C., M.G. (Maddalena Gabriele), M.G. (Martina Gasbarri), M.L. and C.M.;
data curation, R.R.D.P,; writing—original draft preparation, N.M.; writing—review and editing,
N.M,, D.AM,, C.C,RR.D.P. and S.G. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the Universita Cattolica del Sacro Cuore, Rome,
Italy (protocol code 1226, 24 November 2016).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data are available on Zenodo. DOI: https:/ /doi.org/10.5281/zenodo.
6810678 (accessed on 7 July 2022).

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Elovainio, M.; Heponiemi, T.; Sinervo, T.; Magnavita, N. Organizational justice and health; review of evidence. G. Ital. Med. Lav.
Ergon. 2010, 32, 5-9.

2. Virtanen, M.; Elovainio, M. Justice at the workplace: A review. Camb. Q. Healthc. Ethics 2018, 27, 306-315. [CrossRef]

3. Global Burden of Disease Study GBD 2016. Disease and Injury Incidence and Prevalence Collaborators. Global, regional,
and national incidence, prevalence, and years lived with disability for 328 diseases and injuries for 195 countries, 1990-2016:
A systematic analysis for the Global Burden of Disease Study 2016. Lancet 2017, 390, 1211-1259, Erratum in Lancet 2017, 390, e38.

4.  Serranheira, F,; Sousa-Uva, M.; Heranz, F; Kovacs, F.; Sousa-Uva, A. Low Back Pain (LBP), work and absenteeism. Work 2020, 65,
463-469. [CrossRef]

5. Vernon, H. The Neck Disability Index: State-of-the-art, 1991-2008. ]. Manip. Physiol. Ther. 2008, 31, 491-502. [CrossRef] [PubMed]

6.  Vinstrup, J.; Jakobsen, M.D.; Andersen, L.L. Perceived stress and low-back pain among healthcare workers: A multi-center
prospective cohort study. Front. Public Health 2020, 8, 297. [CrossRef]

7. Acquadro Maran, D.; Magnavita, N.; Garbarino, S. Identifying Organizational Stressors That Could Be a Source of Discomfort in

Police Officers: A Thematic Review. Int. |. Environ. Res. Public Health 2022, 19, 3720. [CrossRef]


https://doi.org/10.5281/zenodo.6810678
https://doi.org/10.5281/zenodo.6810678
http://doi.org/10.1017/S0963180117000639
http://doi.org/10.3233/WOR-203073
http://doi.org/10.1016/j.jmpt.2008.08.006
http://www.ncbi.nlm.nih.gov/pubmed/18803999
http://doi.org/10.3389/fpubh.2020.00297
http://doi.org/10.3390/ijerph19063720

Int. |. Environ. Res. Public Health 2022, 19, 9739 90of 10

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Pimentel, M. A F.; Redfern, O.C.; Gerry, S.; Collins, G.S.; Malycha, ].; Prytherch, D.; Schmidt, P.E.; Smith, G.B.; Watkinson, P.J. A
comparison of the ability of the National Early Warning Score and the National Early Warning Score 2 to identify patients at risk
of in-hospital mortality: A multi-centre database study. Resuscitation. 2019, 134, 147-156. [CrossRef]

Moridzadeh, R.S.; Sanaiha, Y.; Madrigal, J.; Antonios, J.; Benharash, P.; Baril, D.T. Nationwide comparison of the medical
complexity of patients by surgical specialty. J. Vasc. Surg. 2021, 73, 683-688.€2. [CrossRef] [PubMed]

Dryden-Palmer, K.D.; Parshuram, C.S.; Berta, W.B. Context, complexity and process in the implementation of evidence-based
innovation: A realist informed review. BMC Health Serv. Res. 2020, 20, 81. [CrossRef] [PubMed]

Cozijnsen, L.; Levi, M.; Verkerk, M.]. Why industrial methods do not work in healthcare: An analytical approach. Intern. Med. ].
2020, 50, 250-253. [CrossRef] [PubMed]

Sara, ].D.; Prasad, M.; Eleid, M.E; Zhang, M.; Widmer, R.J.; Lerman, A. Association Between Work-Related Stress and Coronary
Heart Disease: A Review of Prospective Studies Through the Job Strain, Effort-Reward Balance, and Organizational Justice
Models. J. Am. Heart Assoc. 2018, 7, e008073. [CrossRef] [PubMed]

Aronsson, G.; Theorell, T.; Grape, T.; Hammarstrom, A.; Hogstedt, C.; Marteinsdottir, I.; Skoog, I.; Traskman-Bendz, L.; Hall, C.
A systematic review including meta-analysis of work environment and burnout symptoms. BMC Public Health 2017, 17, 264.
[CrossRef] [PubMed]

Harvey, S.B.; Modini, M.; Joyce, S.; Milligan-Saville, ].S.; Tan, L.; Mykletun, A.; Bryant, R.A.; Christensen, H.; Mitchell, P.B. Can
work make you mentally ill? A systematic meta-review of work-related risk factors for common mental health problems. Occup.
Environ. Med. 2017, 74, 301-310. [CrossRef] [PubMed]

Van der Molen, H.E; Nieuwenhuijsen, K.; Frings-Dresen, M.H.W.; de Groene, G. Work-related psychosocial risk factors for
stress-related mental disorders: An updated systematic review and meta-analysis. BM] Open 2020, 10, e034849. [CrossRef]
Bastos, A.; S4, ].C.; Fernandes, S.M. A study on the reality of Portuguese companies about work health and safety. In Occupational
Safety and Hygiene, 2nd ed.; Arezes, P, Baptista, J.S., Barroso, M.P., Carneiro, P, Eds.; Taylor & Francis: London, UK, 2014;
Volume II, pp. 687-691. Available online: https:/ /www.researchgate.net/publication/300376480_A_study_on_the_reality_of
Portuguese_companies_about_work_health_and_safety (accessed on 7 July 2022).

Anderson, G.S.; Di Nota, PM.; Groll, D.; Carleton, R.N. Peer Supportand Crisis-Focused Psychological Interventions Designed to
Mitigate Post-Traumatic Stress Injuries among Public Safety and Frontline Healthcare Personnel: A Systematic Review. Int. J.
Environ. Res. Public Health 2020, 17, 7645. [CrossRef] [PubMed]

Di Nota, PM.; Kasurak, E.; Bahji, A.; Groll, D.; Anderson, G.S. Coping among public safety personnel: A systematic review and
meta-analysis. Stress Health 2021, 37, 613—630. [CrossRef]

Finney, C.; Stergiopoulos, E.; Hensel, J.; Bonato, S.; Dewa, C.S. Organizational stressors associated with job stress and burnout in
correctional officers: A systematic review. BMC Public Health 2013, 13, 82. [CrossRef]

Colquitt, J.A.; Conlon, D.E.; Wesson, M.].; Porter, C.O.; Ng, K.Y. Justice at the millennium: A meta-analytic review of 25 years of
organizational justice research. J. Appl. Psychol. 2001, 86, 425—445. [CrossRef]

Magnavita, N.; Bergamaschi, A. Justice at the workplace. Validation of the Italian version of Colquitt’s justice measurement
questionnaire (JM20). G. Ital. Med. Lav. Ergon. 2008, 30, 449—-450.

Enoksen, E. Examining the dimensionality of Colquitt’s Organizational Justice Scale in a public health sector context. Psychol. Rep.
2015, 116, 723-737. [CrossRef] [PubMed]

Baka, L. Development and validation of the Polish version of Colquitt’s organizational justice measure. Int. ]. Occup. Med. Environ.
Health 2018, 31, 415-427. [CrossRef]

Karasek, R.A. Job demands, job decision latitude, and mental strain: Implications for job redesign. Admin. Sci. Q. 1979, 24,
285-308. [CrossRef]

Theorell, T.; Perski, A.; Akerstedt, T.; Sigala, F.; Ahlberg-Hultén, G.; Svensson, J.; Eneroth, P. Changes in job strain in relation to
changes in physiological state: A longitudinal study. Scand. ]. Work. Environ. Health 1988, 14, 189-196. [CrossRef] [PubMed]
Magnavita, N. Two tools for health surveillance of job stress: The Karasek Job Content Questionnaire and the Siegrist Effort
Reward Imbalance Questionnaire. G. Ital. Med. Lav. Ergon. 2007, 29, 667—670. [PubMed]

Karasek, R.; Choi, B.; Ostergren, P.O.; Ferrario, M.; Smet, P.D. Testing two methods to create comparable scale scores between the
Job Content Questionnaire (JCQ) and JCQ-like questionnaires in the European JACE Study. Int. ]. Behav. Med. 2007, 14, 189-201.
[CrossRef]

Goldberg, P. The Detection of Psychiatric Illness by Questionnaire; Oxford University Press: Oxford, UK, 1972.

Piccinelli, M.; Bisoffi, G.; Bon, M.G.; Cunico, L.; Tansella, M. Validity and test-retest reliability of the Italian version of the 12-item
General Health Questionnaire in general practice: A comparison between three scoring methods. Compr. Psychiatry 1993, 34,
198-205. [CrossRef]

World Medical Association. World Medical Association Declaration of Helsinki. Ethical principles for medical research involving
human subjects. Bull. World Health Organ. 2001, 79, 373-374.

PROCESS Vers. 4.1 © 2012-2022 by Andrew E. Hayes. Available online: https://uedufy.com/data-analysis/spss/ (accessed on
7 July 2022).

Ministry of Health. Staff of the National Health Service 2020. Available online: https://www.salute.gov.it/portale/temi/p2_6
Jjsp?id=5237&area=statisticheSSN&menu=personaleSSN (accessed on 7 July 2022).


http://doi.org/10.1016/j.resuscitation.2018.09.026
http://doi.org/10.1016/j.jvs.2020.05.072
http://www.ncbi.nlm.nih.gov/pubmed/32645419
http://doi.org/10.1186/s12913-020-4935-y
http://www.ncbi.nlm.nih.gov/pubmed/32013977
http://doi.org/10.1111/imj.14730
http://www.ncbi.nlm.nih.gov/pubmed/32037707
http://doi.org/10.1161/JAHA.117.008073
http://www.ncbi.nlm.nih.gov/pubmed/29703810
http://doi.org/10.1186/s12889-017-4153-7
http://www.ncbi.nlm.nih.gov/pubmed/28302088
http://doi.org/10.1136/oemed-2016-104015
http://www.ncbi.nlm.nih.gov/pubmed/28108676
http://doi.org/10.1136/bmjopen-2019-034849
https://www.researchgate.net/publication/300376480_A_study_on_the_reality_of_Portuguese_companies_about_work_health_and_safety
https://www.researchgate.net/publication/300376480_A_study_on_the_reality_of_Portuguese_companies_about_work_health_and_safety
http://doi.org/10.3390/ijerph17207645
http://www.ncbi.nlm.nih.gov/pubmed/33092146
http://doi.org/10.1002/smi.3039
http://doi.org/10.1186/1471-2458-13-82
http://doi.org/10.1037/0021-9010.86.3.425
http://doi.org/10.2466/01.PR0.116k26w0
http://www.ncbi.nlm.nih.gov/pubmed/25871568
http://doi.org/10.13075/ijomeh.1896.01187
http://doi.org/10.2307/2392498
http://doi.org/10.5271/sjweh.1932
http://www.ncbi.nlm.nih.gov/pubmed/3393855
http://www.ncbi.nlm.nih.gov/pubmed/18409896
http://doi.org/10.1007/BF03002993
http://doi.org/10.1016/0010-440X(93)90048-9
https://uedufy.com/data-analysis/spss/
https://www.salute.gov.it/portale/temi/p2_6.jsp?id=5237&area=statisticheSSN&menu=personaleSSN
https://www.salute.gov.it/portale/temi/p2_6.jsp?id=5237&area=statisticheSSN&menu=personaleSSN

Int. |. Environ. Res. Public Health 2022, 19, 9739 10 of 10

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Ndjaboué, R.; Brisson, C.; Vézina, M. Organisational justice and mental health: A systematic review of prospective studies. Occup.
Environ. Med. 2012, 69, 694-700. [CrossRef]

Haghighinezhad, G.; Atashzadeh-Shoorideh, E; Ashktorab, T.; Mohtashami, J.; Barkhordari-Sharifabad, M. Relationship between
perceived organizational justice and moral distress in intensive care unit nurses. Nurs. Ethics 2019, 26, 460—-470. [CrossRef]

Top, M.; Tekingunduz, S. The effect of organizational justice and trust on job stress in hospital organizations. J. Nurs. Scholarsh.
2018, 50, 558-566. [CrossRef] [PubMed]

Magnavita, N. Is there a gender gap in Italian radiology? A cross-sectional study. Eur. |. Radiol. 2013, 82, e502-e507. [CrossRef]
[PubMed]

Hayashi, T.; Odagiri, Y.; Takamiya, T.; Ohya, Y.; Inoue, S. Organizational justice and insomnia: A prospective cohort study
examining insomnia onset and persistence. Int. Arch. Occup. Environ. Health 2017, 90, 133-140. [CrossRef] [PubMed]
Kobayashi, Y.; Kondo, N. Organizational justice, psychological distress, and stress-related behaviors by occupational class in
female Japanese employees. PLoS ONE 2019, 14, e0214393. [CrossRef]

Kakemam, E.; Torkzadeh, L.; Rouzbahani, M.; Zahedi, H.; Chegini, Z. The relationship between workplace deviant behaviors and
organizational justice among nurses: A cross-sectional survey. Nurs. Forum. 2021, 56, 889-896. [CrossRef]

Hashish, E.A.A. Nurses’ perception of organizational justice and its relationship to their workplace deviance. Nurs. Ethics 2020,
27,273-288. [CrossRef] [PubMed]

Mengstie, M.M. Perceived organizational justice and turnover intention among hospital healthcare workers. BMC Psychol. 2020,
8, 19. [CrossRef]

Choi, H.; Shin, S. The Factors That Affect Turnover Intention According to Clinical Experience: A Focus on Organizational Justice
and Nursing Core Competency. Int. ]. Environ. Res. Public Health 2022, 19, 3515. [CrossRef]

Shimamura, M.; Fukutake, M.; Namba, M.; Ogino, T. The relationship among factors of organizational justice, organizational
citizenship behavior, job satisfaction, and ease of work among Japanese nurses. Appl. Nurs. Res. 2021, 61, 151479. [CrossRef]
Chen, D,; Lin, Q.; Yang, T.; Shi, L.; Bao, X.; Wang, D. Distributive Justice and Turnover Intention Among Medical Staff in Shenzhen,
China: The Mediating Effects of Organizational Commitment and Work Engagement. Risk Manag. Healthc. Policy 2022, 15,
665-676. [CrossRef]

Chen, S.Y.; Wu, W.C.; Chang, C.S,; Lin, C.T.; Kung, J.Y.; Weng, H.C.; Lin, Y.T.; Lee, S.I. Organizational justice, trust, and
identification and their effects on organizational commitment in hospital nursing staff. BMC Health Serv. Res. 2015, 15, 363.
[CrossRef] [PubMed]

Ybema, J.F; van der Meer, L.; Leijten, ER. Longitudinal relationships between organizational justice, productivity loss, and
sickness absence among older employees. Int. ]. Behav. Med. 2016, 23, 645-654. [CrossRef] [PubMed]

Correia, I.; Almeida, A.E. Organizational justice, professional identification, empathy, and meaningful work during COVID-19
pandemic: Are they burnout protectors in physicians and nurses? Front. Psychol. 2020, 11, 566139. [CrossRef]

Arakelian, E.; Paulsson, S.; Molin, F.; Svartengren, M. How Human Resources Index, Relational Justice, and Perceived Productivity
Change after Reorganization at a Hospital in Sweden That Uses a Structured Support Model for Systematic Work Environment
Management. Int. |. Environ. Res. Public Health 2021, 18, 11611. [CrossRef] [PubMed]

Luger, T.; Maher, C.G.; Rieger, M.A.; Steinhilber, B. Work-break schedules for preventing musculoskeletal symptoms and disorders
in healthy workers. Cochrane Database Syst. Rev. 2019, 7, CD012886. [CrossRef]

Lo, J.; Chan, L.; Flynn, S. A Systematic Review of the Incidence, Prevalence, Costs, and Activity and Work Limitations of
Amputation, Osteoarthritis, Rheumatoid Arthritis, Back Pain, Multiple Sclerosis, Spinal Cord Injury, Stroke, and Traumatic Brain
Injury in the United States: A 2019 Update. Arch. Phys. Med. Rehabil. 2021, 102, 115-131. [CrossRef]

Sahar, T.; Cohen, M.].; Ne’eman, V.; Kandel, L.; Odebiyi, D.O.; Lev, L; Brezis, M.; Lahad, A. Insoles for prevention and treatment
of back pain. Cochrane Database Syst. Rev. 2007, 4, CD005275. [CrossRef]

Huang, R.; Ning, J.; Chuter, V.H.; Taylor, ].B.; Christophe, D.; Meng, Z.; Xu, Y.; Jiang, L. Exercise alone and exercise combined
with education both prevent episodes of low back pain and related absenteeism: Systematic review and network meta-analysis of
randomised controlled trials (RCTs) aimed at preventing back pain. Br. J. Sports Med. 2020, 54, 766-770. [CrossRef]

Maciel, R.R.B.T.; Dos Santos, N.C.; Portella, D.D.A.; Alves, PG.].M.; Martinez, B.P. Effects of physical exercise at the workplace for
treatment of low back pain: A systematic review with meta-analysis. Rev. Bras. Med. Trab. 2018, 16, 225-235. [CrossRef]
Chirico, F; Nucera, G.; Magnavita, N. COVID-19: Protecting Healthcare Workers is a priority. Infect. Control Hosp. Epidemiol. 2020,
41,1117. [CrossRef]


http://doi.org/10.1136/oemed-2011-100595
http://doi.org/10.1177/0969733017712082
http://doi.org/10.1111/jnu.12419
http://www.ncbi.nlm.nih.gov/pubmed/30101478
http://doi.org/10.1016/j.ejrad.2013.04.007
http://www.ncbi.nlm.nih.gov/pubmed/23684154
http://doi.org/10.1007/s00420-016-1183-x
http://www.ncbi.nlm.nih.gov/pubmed/27812753
http://doi.org/10.1371/journal.pone.0214393
http://doi.org/10.1111/nuf.12636
http://doi.org/10.1177/0969733019834978
http://www.ncbi.nlm.nih.gov/pubmed/30982425
http://doi.org/10.1186/s40359-020-0387-8
http://doi.org/10.3390/ijerph19063515
http://doi.org/10.1016/j.apnr.2021.151479
http://doi.org/10.2147/RMHP.S357654
http://doi.org/10.1186/s12913-015-1016-8
http://www.ncbi.nlm.nih.gov/pubmed/26347451
http://doi.org/10.1007/s12529-016-9546-y
http://www.ncbi.nlm.nih.gov/pubmed/26915029
http://doi.org/10.3389/fpsyg.2020.566139
http://doi.org/10.3390/ijerph182111611
http://www.ncbi.nlm.nih.gov/pubmed/34770126
http://doi.org/10.1002/14651858.CD012886.pub2
http://doi.org/10.1016/j.apmr.2020.04.001
http://doi.org/10.1002/14651858.CD005275.pub2
http://doi.org/10.1136/bjsports-2018-100035
http://doi.org/10.5327/Z1679443520180133
http://doi.org/10.1017/ice.2020.148

	Introduction 
	Materials and Methods 
	Results 
	Characteristics of the Sample 
	Intergroup Comparison 
	Mediation Analysis 

	Discussion 
	Conclusions 
	References

