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ABSTRACT

Background: Nurses working in treating patients with COVID-19 are exposed to various
stressors, such as fear of COVID-19, stress, and high workload, leading to burnout.

Objectives: This study aimed to identify the level of burnout and its predictors in nurses
working in hospitals for COVID-19 patients.

Methods: Participants in this study were nurses working in 11 hospitals for COVID-19
patients in the Fars province of Iran. The Maslach burnout and the UK Health and Safety
stress questionnaires were used to assess burnout and stress, respectively. Analysis, using
multiple regression in the SPSS21 software, aimed to identify the factors affecting burnout.

Findings: The mean level of burnout in the nurses at the COVID-19 hospitals was 57 out
of 120, and burnout was affected by workload (8 = 0.69, p < 0.001), job stress (§ = 0.25,
p < 0.001) and inadequate hospital resources for the prevention of COVID-19 (p = -0.16,
p <0.001). These three variables explained 87% of the variance in burnout.

Conclusions: The burnout of nurses directly exposed to COVID-19 patients is more than
nurses in other wards, and workload is the most significant cause of burnout in them.
Therefore, necessary measures such as hiring more nurses, reducing working hours and
increasing rest periods are necessary to reduce workload. In addition, the job stress of
these nurses should be managed and controlled, and the hospital resources needed to
prevent this disease should be provided.
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INTRODUCTION

Burnout is the outcome of long-term exposure to job demands and stress [1]. It is a physical,
mental, and emotional syndrome that includes pessimism about oneself and the job, causes a
severe reduction in desire to do the job, and can lead to increased turnover [2]. According to
a review of studies in the past 25 years, 26% of nurses suffer from burnout [3]. This syndrome
is strongly associated with working conditions in the hospital [4]. In general, burnout is due to
personal factors and factors relating to the workplace [5]. Past studies also indicated that personal
factors affecting burnout included demographic characteristics, gender, age, religion, education
level, having children, living with family, personality, job stress, coping strategies, and job attitudes
[2, 3, 5]. Job factors affecting burnout include exposure to traumatic events, workload, type of
employment, working hours, support of officials, wages, social support, and lack of financial
resources [5].

The outbreak of an unknown disease called COVID-19 in Wuhan, China and its spread worldwide
has led to the most significant pandemic of the century [6]. Iran was one of the first countries
where the disease spread; it infected about 600,000 people and killed more than 30,000 people,
including about 300 medical personnel, in the period before the present study [7]. The high
prevalence rate in Iran has increased the anxiety and risk of health workers and their workload.
Nurses working in hospitals for patients with coronavirus are among the highest risk groups for
the disease, which can cause excessive stress [8]. Furthermore, they are responsible for a large
amount of the care and treatment of COVID-19 patients, which can lead to burnout and turnover
[9]. A few studies have shown that nurses and frontline staff dealing with COVID-19 are more
prone to burnout than other nurses and health care workers [10, 11]. In addition to these studies,
the risks of SARS mortality, job stress, and their impact on social and family relationships have
been considered as factors affecting nurses’ turnover during the years of the SARS outbreak [12].
During the rapid spread of the H5N1 virus in Taiwan, nurses’ fear of getting sick greatly influenced
their willingness to care for patients [13]. Guadalupe Manzano Garcia and her colleague showed
that the threat of COVID-19 affects nurses’ burnout through mediators such as workload, human
and materials resources, and social support in the workplace [10].

An investigation of the factors affecting burnout in emergency department nurses of eight
hospitals in South Korea during the outbreak of MERS indicated that job stress, insufficient hospital
resources in disease prevention, and lower support of family and friends were crucial factors
in nurses’ burnout [2]. Since the disease has become a pandemic, the health care managers
should also maintain the physical and mental health of medical staff, especially nurses, and try
to improve the performance of medical staff and efforts to reduce casualties and increase the
number of recovered patients. Identifying the factors affecting burnout is very important for its
management and prevention. The effect of the COVID-19 pandemic on nurses is largely unknown,
and therefore, the present study aimed to investigate the levels of burnout and its determinants in
hospitals treating COVID-19 patients. The research also investigated possible solutions for burnout
prevention.

METHODS
STUDY DESIGN

The present cross-sectional study was conducted to evaluate the determinants of burnout in
nurses working on the front lines of fight with COVID-19. Data were collected from the beginning
of September 2020 to October 20, 2020.

SETTING AND SAMPLE

The sample included nurses from 11 hospitals treating COVID-19 patients in a southern province
of Iran, Fars. All participants signed the consent forms before responding to the questionnaires.
The questionnaires were given to the participants via WhatsApp and Telegram virtual networks
and were completed online. A sample size calculation using G*Power 3.1 suggested an N = 180,
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and data were obtained from 220 nurses (20 from each hospital). Two hundred ten nurses (about
95%) completed the questionnaires, and 208 were included in the final analysis after excluding
the uncompleted questionnaires.

MEASUREMENTS
COVID-19-RELATED BURNOUT

The Persian version of the Maslach Burnout Inventory (MBI) was used to evaluate burnout. To limit
and link the study to COVID-19, the term “caused by COVID-19” was added to each item. MBI
consists of 22 items that generally constitute the burnout assessment index and uses a 7-point
Likert scale (0: never occurs to me, 6: it occurs to me every day) for the evaluation.

Based on the total score, burnout was sub-divided into no burnout (below 50), mild burnout
(50-75), moderate burnout (75-100), and severe burnout (above 100). Cronbach’s alpha of the
questionnaire was 0.78 in previous studies [14].

COVID-19-RELATED JOB STRESS

The Persian version of the 10-item HSE questionnaire was used to evaluate job stress. Like the
Maslach inventory, the term “caused by COVID-19” was added to each question to limit the study
to COVID-19. A 5-point Likert scale, including 1 (strongly disagree) to 5 (strongly agree), was used
for answering the questionnaire. Cronbach’s alpha of the questionnaire was 0.74 in previous
studies [15].

WORKLOAD DUE TO COVID-19

In the present study, the workload evaluation was based on previous studies using the term “My
workload has increased due to COVID-19”, which was answered using a 10-point visual rating
index. A higher response score meant a higher workload.

HOSPITAL RESOURCES FOR THE PREVENTION OF COVID-19

A questionnaire developed by Ji Soo Kim et al. was used to evaluate the resources and programs of
hospitals used to prevent COVID-19. To this end, the questionnaire was first translated into Persian
and then validated [2]. Cronbach’s alpha of the questionnaire was 0.78, and its content validity
was 0.95.

The questionnaire consisted of the following three items: “My hospital is equipped with sufficient
facilities for preventing the spread of COVID-19”, “My hospital applies the best infection control
guideline for preventing the spread of COVID-19”, and “My hospital discusses how to prevent
COVID-19 regularly”. The questionnaire was answered using a 4-point Likert scale ranging from 1
(strongly disagree) to 4 (strongly agree).

SUPPORT FROM FAMILY AND FRIENDS

We used a questionnaire by Ji Soo Kim et al. to assess the support of family and friends from
the participants [2]. The questionnaire was translated into Persian and validated using a
Cronbach’s alpha of 0.75 and a content validity of 0.83. This questionnaire consisted of the
following four items: “My friends will avoid me if they find that I have cared for COVID-19
patients”,” My friends will support me caring for COVID-19 patients”,” My family will avoid
me if they find that I have cared for COVID-19 patients”, and “My family will support me
caring for COVID-19 patients”. In this index, each question was answered using a 4-point
Likert scale (1: strongly disagree and 4: strongly disagree with the support from friends
and family).
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DATA ANALYSIS

SPSS21 was used to analyze the data. First, the data normality was examined using the
Kolmogorov-Smirnov test. The frequency, mean, percentage, and standard deviation indices
for measuring demographic characteristics, job stress, workload, and support from family and
friends, and hospital resources to prevent COVID-19 were then calculated. An analysis of variance
(ANOVA) was used to assess differences in burnout based on personal characteristics. The
associations between variables were then examined using the Pearson’s correlation test, followed
by multiple regression.

RESULTS

In the present study, the participants’ mean age was 25.7 (5.2) years, and 55.5% were male. Of
the participants, 80% were married, and 84.5% had at least a bachelor’s degree. Their clinical
experience was about 12 years. Fifty-eight percent worked three shifts (morning, evening, and
night), and the rest were day workers. Of the participants, 54% of them had a history of direct
exposure to COVID-19 patients. There was no difference between the two groups, those who had
been exposed and those who had not, in baseline demographic characteristics (Table 1).

VARIABLES EXPERIENCE IN CARING FOR COVID-19 INFECTED P

YES(N=112) NO(N =96)

age 25.4 25.9 0.23

Gender Men 64 52 0.70
women 48 44

Marital statues Single 29 19 0.08
married 83 77

Child No 51 45 0.078
yes 61 51

Education level BS 88 80 0.09
MS 24 16

Work schedule Day shift 42 46 0.06
Rotating 3-shift 70 50

Exercise No 60 54 0.237
yes 52 42

stress 39(8) 33(6) 0.04

Burnout 57(23) 50.5(20) 0.03

The participants’ mean burnout score was 54 out of 132. Furthermore, the job stress score was
obtained 36 out of 50 and the workload score of 5.4 out of 6. Family support score was 3 out of 4,
and friend support score was 3 out of 4.

COVID-19 burnout and stress were significantly higher in people who had direct exposure to
COVID-19 patients (p < 0.05; see Table 1). Also, the workload was significantly higher in nurses who
had experience in caring for COVID-19 patients (see Figure 1).

The level of burnout was higher in single nurses (p = 0.01), nurses working the three-shift system
(p=0.01), and nurses who feared infection (p = 0.001; see Table 2).

Table 1 Comparison of
demographic characteristics
and main variables between
the two groups.
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VARIABLES CHARACTERISTICS N (%) BURNOUT MEAN £ SD T OR F(P)
Gender Men 116 55(21) 2.21(0.15)
women 92 60(23)
Marital status Single 48 64(24) 0.44 (0.01)
married 160 55(21)
Child No 56 61(25) 1.60 (0.03)
yes 92 52(21)
Education level BS 168 58(23) 2.40(0.1)
MS 40 52(20)
fear yes 144 60(22) 3.10(0.01)
no 63 51.5(21)
Work schedule Day shift 88 45)17) 5.7(0.001)
Rotating 3-shift 120 66(22)
exercise no 136 54(24) 16(0.07)
yes 64 60(17)

FACTORS INFLUENCING COVID-19-RELATED BURNOUT

Multiple regression analysis indicated that the workload was the most important cause of burnout
(B=0.69, p<0.001). Job stress and the scarcity or inadequacy of hospital resources for preventing
COVID-19 were also identified as determinants of burnout caused by COVID-19. These three
factors accounted for 87% variance in the incidence of burnout (see Table 3).

DISCUSSION

The present study aimed to determine the level of burnout and its determinants in nurses who
cared for the COVID-19 patients. The study investigated factors identified in previous studies as
predictors of nurses’ burnout during the outbreak of SARS and MERS [13]. Stress, social and familial
support, and lack of appropriate preventive facilities at hospitals were factors that were known
as determinants of burnout during the outbreak of infectious lung diseases similar to COVID-19.
Workload was another major factor identified as a cause of burnout in the medical staff in previous
studies. Iran is the second country in Asia with the highest prevalence of coronavirus, with over
300,000 people infected and 30,000 dead from the virus before the present study [7]. Therefore,
nurses working in hospitals for COVID-19 patients are more likely to suffer from burnout, and it is
essential to know its determinants.

Zare et al.
Annals of Global Health
DOI: 10.5334/a0gh.3190

Figure 1 Comparison of
workload between two groups
of direct exposure to COVID-19
and indirect exposure to
COVID-169.

Table 2 General Characteristics
and Differences in COVID-19-
related Burnout (N = 208).



B SE i} T P CI R? ADJUSTED R?
LOWER UPPER
Constant -18.625 5.818 -3.201 .002  -30.099 -7.151 149(0.001)  0.872  0.866
shift 3.281 1.649 .071  1.989 .048  .028 6.533
workload 7.205 0.516 .693  13.960  .000 6.187 8.223
Experience in caring for COVID-19 1.848 1.644 040 1.124 262 -1.39% 5.089
infected
Hospital resources for prevention 5.270 0.929 -.163 -5.675 .000 -3.439 -7.101
of COVID-19
Support from family & friends -.932 1.205 -.022 -773 440 -3.308 1.445
stress 364 0.067 .251 5.436 .000 232 496
Marital status 313 2126 .006 147 .883  -3.879 4.504
Fear of COVID-19 infection 1.404 1.470  .028  .955 341 -1.495 4.302
child 1.256 1.225 .041  1.026 306 -1.159 3.671

The burnout score of nurses, who experienced direct exposure to COVID-19 patients, was 57 out
of 132, and the burnout score of 54% of nurses was more than 50. Based on the MBI, A score
of 50 to 75 is mild burnout. Therefore, nurses suffered from mild burnout in the present study
[14]. However, since only six months passed from the outbreak of COVID-19 until the present
study, the rate of burnout was significant and might increase if not prevented. Previous studies
on nurses indicate that the prevalence of burnout is from 19% to 25%; hence, the present results
indicated that the prevalence of burnout in nurses, who were at the forefront of COVID-19, was
much higher than the mean score of previous studies, and thus there is a need for immediate
significant preventative measures [3, 16].

The univariate analysis indicated that being married and having children affected burnout, but they
were not significant determinants of burnout in multiple analyses. Previous studies have shown
that demographic factors such as age, gender, having children, and marriage are determinants
of burnout, which contradicts the present study results. The present results indicated that having
children and marriage indirectly, for instance, through stress and workload, could affect burnout
[5,17].

Previous studies report that workload is a determinant of burnout [5]. In the present study,
the workload was the most important and significant cause of burnout, and there was a direct
relationship between workload and burnout, with increasing workload leading to enhanced
burnout. The nurses’ workload has increased sharply due to the increase in the presence of
COVID-19 patients. Furthermore, excessive work reduced and depleted the individuals’ energy
and occupied the nurses’ rest time and energy recovery, leading to burnout; hence, the hospital
managers and decision-makers need to reduce workload as it is the leading cause of burnout [18].

Work-related stress is another important determinant of burnout that was reported as a
significant factor in previous studies. Studies on the impact of MERS on nurses’ burnout showed that
stress was the strongest predictor [14]. In the present study, there was a significant relationship
between stress and burnout, with increasing job stress also enhancing burnout. According to the
multivariate analysis, job stress was a significant determinant of burnout. The research results were
consistent with a study by Ji Soo Kim et al., [2] who found that stress was the primary determinant
of burnout during the outbreak of MERS-COV. The constant referral of patients with COVID-19 and
the spread of infection to nurses were reasons for the higher stress in nurses.

In addition to workload and stress, the most significant causes of burnout in nurses in the present
study were the inadequate resources and measures in hospitals used to prevent COVID-19. Nurses’
burnout decreased with increases in the preventive measures and the provision of preventative
resources. The results were consistent with a systematic review of studies that reported that

Table 3 Linear Regression
Analysis for Influencing
COVID-19 related Burnout
(N=1208).

a. Dependent Variable: burnout.



preventative resources in hospitals affected burnout. They were also consistent with a study by Ji
Soo Kim et al., who reported that the preventative resources of MERS affected nurses’ burnout. The
findings indicated that it is necessary to increase the staff safety against COVID-19 by providing
necessary facilities and improving safety to prevent burnout in the nurses [2].

LIMITATIONS

The first limitation of the present study was that it included only one country; hence, there is
a need for further studies in other countries to examine the risk factors. The present study did
not examine factors such as personality, job attitude, coping strategies, and salary shown in
previous studies to be determinants of burnout. The increase in burnout due to occupational and
environmental factors in the nursing profession has been proven, so part of the current burnout
may have existed pre-COVID. These factors were not directly addressed in the present study, and
this is another limitation. However, comparisons with levels of burnout reported in the literature
before COVID-19 show higher levels in the present sample. A combination of qualitative and cross-
sectional methods should also be used in future research to understand the topic better.

CONCLUSION

In addition to disease prevention, managers of hospitals and treatment centers in any country
must pay attention to the mental health of the nurses who are at the forefront of COVID-19.
Although burnout is a common disorder in nurses, the present study indicated that nurses in
COVID-19 wards were more prone to burnout, and their burnout was higher than nurses in non-
Coronavirus wards and other previous studies. The workload was the leading cause of burnout in
nurses in the present study. Stress and weakness of hospital resources were other factors affecting
burnout. The three factors accounted for 86.6% of the variance of burnout caused by COVID-19.
The research results provided important information about the development of prevention
strategies for burnout caused by COVID-19 in nurses and treatment staff. Therefore, reducing the
nurses’ workload and stress and developing the hospital resources for preventing COVID-19 should
be priorities in managers’ plans to prevent burnout in nurses.

COMPETING INTERESTS

The authors have no competing interests to declare.

AUTHOR CONTRIBUTIONS

RK and SZ were involved in the initial concept and design of the review. Al, AS, and RK independently
performed the search and screening for news articles and relevant reports, and RSM created the
tables. RK and AS developed the figure. All authors were involved in drafting the final manuscript.

AUTHOR AFFILIATIONS

Sajad Zare "= orcid.org/0000-0002-9080-279X

Associate Professor, Department of Occupational Health, School of Health, Kerman University of Medical
Sciences, Kerman, Iran

Reza Kazemi ' orcid.org/0000-0003-1361-7360

Assistant Professor, Department of Ergonomics, School of Health, Shiraz University of Medical Sciences,
Shiraz, Iran

Abolhassan Izadi ' orcid.org/0000-0002-4935-7823

Ms student in Ergonomics, Department of Ergonomics, School of Health, Shiraz University of Medical Sciences,
Shiraz, Iran

Andrew Smith " orcid.org/0000-0001-8805-8028

Professor, Centre for Occupational and Health Psychology, School of Psychology, Cardiff University, Cardiff, UK

Zare et al.
Annals of Global Health
DOI: 10.5334/a0gh.3190


https://orcid.org/0000-0002-9080-279X
https://orcid.org/0000-0002-9080-279X
https://orcid.org/0000-0003-1361-7360
https://orcid.org/0000-0003-1361-7360
https://orcid.org/0000-0002-4935-7823
https://orcid.org/0000-0002-4935-7823
https://orcid.org/0000-0001-8805-8028
https://orcid.org/0000-0001-8805-8028

PUBLISHER’S NOTE

This paper underwent peer review using the Cross-Publisher COVID-19 Rapid Review Initiative.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Maslach C, Schaufeli WB, Leiter MP. Job burnout. Annu Rev Psychol. 2001; 52(1): 397-422. DOI: https://
doi.org/10.1146/annurev.psych.52.1.397

Kim JS, Choi JS. Factors influencing emergency nurses’ burnout during an outbreak of Middle East
Respiratory Syndrome Coronavirus in Korea. Asian Nurs Res. 2016; 10(4): 295-299. DOI: https://doi.
0rg/10.1016/j.anr.2016.10.002

Adriaenssens J, De Gucht V, Maes S. Determinants and prevalence of burnout in emergency nurses:

a systematic review of 25 years of research. Int J Nurs Stud. 2015; 52(2): 649-661. DOI: https://doi.
0rg/10.1016/j.ijnurstu.2014.11.004

de Paiva LG, et al. Burnout syndrome in health-care professionals in a university hospital.

Clinics (Sao Paulo). 2017; 72(5): 305-309. DOLI: https://doi.org/10.6061/clinics/2017(05)08

Hunsaker S, et al. Factors that influence the development of compassion fatigue, burnout, and
compassion satisfaction in emergency department nurses. J Nurs Scholarsh. 2015; 47(2): 186-194. DOL:
https://doi.org/10.1111/jnu.12122

Fessell D, Cherniss C. Coronavirus disease 2019 (COVID-19) and beyond: micropractices for burnout
prevention and emotional wellness. JACR. 2020; 17(6): 746-748. DOL: https://doi.org/10.1016/].
jacr.2020.03.013

Abdi, M. Coronavirus disease 2019 (COVID-19) outbreak in Iran: Actions and problems. Infect Control
Hosp Epidemiol. 2020; 41(6): 754-755. DOI: https://doi.org/10.1017/ice.2020.86

Spoorthy MS, Pratapa SK, Mahant S. Mental health problems faced by healthcare workers due to

the COVID-19 pandemic-A review. Asian J Psychiatr. 2020; 51: 102119. DOI: https://doi.org/10.1016/j.
ajp.2020.102119

Lai J, et al. Factors associated with mental health outcomes among health care workers exposed to
coronavirus disease 2019. JAMA New Open. 2020; 3(3): e203976-e203976. DOL: https://doi.org/10.1001/
jamanetworkopen.2020.3976

Garcia GM, Ayala Calvo JC. The threat of COVID-19 and its influence on nursing staff burnout. J Adv
Nurs. 2021; 77(2): 832-844. DOL: https://doi.org/10.1111/jan.14642

Guixia L, Hui Z. A study on burnout of nurses in the period of COVID-19. Psychol Behav Sci. 2020; 9(3):
31-36. DOL: https://doi.org/10.11648/j.pbs.20200903.12

Escriba-Agiiir V, et al. Psychosocial work environment and burnout among emergency medical and
nursing staff. Int Arch Occup Environ Health. 2006; 80(2): 127-133. DOL: https://doi.org/10.1007/s00420-
006-0110-y

Tzeng HM, Yin CY. Nurses’ fears and professional obligations concerning possible human-to-human
avian flu. Nurs Ethics. 2006; 13(5): 455-470. DOIL: https://doi.org/10.1191/0969733006nej8930a
Shamloo ZS, et al. Validity and reliability of the Persian version of the Maslach Burnout Inventory
(General Survey Version) in Iranian population. IUPBS. 2017; 11(2): 1-9. DOI: https://doi.org/10.5812/
ijpbs.8168

Azad ME, Gholami FM. Reliability and validity assessment for the HSE job stress questionnaire. IJBS.
2011; 4(4): 291-297.

Khamisa N, et al. Burnout in relation to specific contributing factors and health outcomes among
nurses: a systematic review. Int J Environ Res Public Health. 2013; 10(6): 2214-2240. DOLI: https://doi.
0rg/10.3390/ijerph10062214

Hooper C, et al. Compassion satisfaction, burnout, and compassion fatigue among emergency nurses
compared with nurses in other selected inpatient specialties. J Emerg Nurs. 2010; 36(5): 420-427. DOI:
https://doi.org/10.1016/j.jen.2009.11.027

Ziaei M, et al. Level of workload and its relationship with job burnout among administrative staff. J
Occup Environ Hyg. 2015; 7(2): 53-60.

Jul @

Zare et al. 8
Annals of Global Health
DOI: 10.5334/a0gh.3190

TO CITE THIS ARTICLE:

Zare S, Kazemi R, Izadi A, Smith
A. Beyond the Outbreak of
COVID-19: Factors Affecting
Burnout in Nurses in Iran.
Annals of Global Health. 2021;
87(1): 51, 1-8. DOL: https://doi.
0rg/10.5334/aogh.3190

Published: 24 June 2021

COPYRIGHT:

© 2021 The Author(s). This is an
open-access article distributed
under the terms of the Creative
Commons Attribution 4.0
International License (CC-BY
4.0), which permits unrestricted
use, distribution, and
reproduction in any medium,
provided the original author
and source are credited. See
http://creativecommons.org/
licenses/by/4.0/.

Annals of Global Health is a peer-
reviewed open access journal
published by Ubiquity Press.


https://doi.org/10.5334/aogh.3190
https://doi.org/10.5334/aogh.3190
https://doi.org/10.5334/aogh.3190
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://oaspa.org/scholarly-publishers-working-together-during-covid-19-pandemic/
https://doi.org/10.1146/annurev.psych.52.1.397
https://doi.org/10.1146/annurev.psych.52.1.397
https://doi.org/10.1016/j.anr.2016.10.002
https://doi.org/10.1016/j.anr.2016.10.002
https://doi.org/10.1016/j.ijnurstu.2014.11.004
https://doi.org/10.1016/j.ijnurstu.2014.11.004
https://doi.org/10.6061/clinics/2017(05)08
https://doi.org/10.1111/jnu.12122
https://doi.org/10.1016/j.jacr.2020.03.013
https://doi.org/10.1016/j.jacr.2020.03.013
https://doi.org/10.1017/ice.2020.86
https://doi.org/10.1016/j.ajp.2020.102119
https://doi.org/10.1016/j.ajp.2020.102119
https://doi.org/10.1001/jamanetworkopen.2020.3976
https://doi.org/10.1001/jamanetworkopen.2020.3976
https://doi.org/10.1111/jan.14642
https://doi.org/10.11648/j.pbs.20200903.12
https://doi.org/10.1007/s00420-006-0110-y
https://doi.org/10.1007/s00420-006-0110-y
https://doi.org/10.1191/0969733006nej893oa
https://doi.org/10.5812/ijpbs.8168
https://doi.org/10.5812/ijpbs.8168
https://doi.org/10.3390/ijerph10062214
https://doi.org/10.3390/ijerph10062214
https://doi.org/10.1016/j.jen.2009.11.027

