www.nature.com/scientificreports

scientific reports

W) Check for updates

OPEN A 2-year longitudinal study of

anxiety caused by COVID-19
and job burnout among Iranian
healthcare workers

Ramin Rahmani?, Venus Sargazi?, Mehdi Shirzaee Jalali?, Maryam Farhadian® &

Mohammad Babamiri*™

Limited longitudinal studies can be found to describe the psychological effects of COVID-19 on
healthcare workers (HCW); Therefore, the present study aimed to investigating the anxiety caused by
COVID-19 (COV-anxiety) and job burnout (JB) among a sample of Iranian HCW during this pandemic
longitudinally. This longitudinal study performed on 310 Iranian HCW. The data collection is done twice
during 2020 and 2022. The Corona Diseases Anxiety Scale (CDAS) and the Maslach Burnout Inventory
(MBI) have been used through online platform (Google Form). Using frequency tables, Paired-samples
T tests, Pearson correlations as well as linear regression modeling data were analyzed through SPSS
16. While reductions observed in prevalence of COV-anxiety in time 2, the prevalence of severe levels of
JB dimensions increased in time 2 compared to time (1) Negative correlations existed between JB and
COV-anxiety. Moreover, using multivariate linear regressions, we found that COV-anxiety and JB were
the final predictors of each other both in time 1 and (2) Despite the positive association between COV-
anxiety and JB, increasing in JB levels with respect to decreasing in COV-anxiety levels highlights the
existence of other risk factors that should be considered in future research.
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Along with the progress of technology and population increase, mental preoccupations and conflicts have also
increased. Nowadays, most of individual’s mental preoccupations are related to their jobs. From a health and
safety perspective, all jobs have their own problems. HCW consisting of doctors, nurses, etc., have an important
role in the public health of a society!. In a way, many studies have shown that the health status and wellbeing
of HCW is associated with patient safety as well as public health?. Therefore, it is not surprising that we found
a lot of research performed to study various aspects of HCW’ health and its impacts**. Moreover, since
2019 with the appearance of COVID-19, the majority of studies in this regard focusing on these occupational
setting. Especially for HCW who faced with positive cases of COVID-19 during their working hours, the rate
of COVID-19 induced anxiety (COV-anxiety) was high. As reported in a meta-analysis by Santabdrbarathe
prevalence of COV-anxiety was up to 43% among frontline HCW®. Moreover, Kibert et al.® and Chirico et al.”
also stated that the moderate and severe levels of this type of anxiety was prevalent among this occupational
group.

A domino effect can be assumed to be existed which it can be started with negative stress due to the high
workload and continued with decreasing in career passion and job satisfaction®. Long time working without
work pleasure simply leads to job burnout’. Job burnout (JB) is another well addressed issue during the
COVID-19 pandemic!®!L. It is state which individuals are emotionally exhausted and/or depersonalized and/or
they tough personally inadequate. These are three main symptoms of JB developed by Maslach'2. As a syndrome,
job burnout adversely affects individuals’ job performance as well as increase in the rate of absenteeism!>. So
many previous research reported high prevalence for severe levels of job burnout among HCW during the
COVID-19 pandemic'*!5.
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Reviewing the literature regarding the impacts of COVID-19 on HCW worldwide revealed several cross-
sectional studies documenting the prevalence of both COVID-19 anxiety and burnout among this occupational
group. Iranian researchers also documented the status and risk factors of COVID-19 anxiety and job burnout
among physicians, nurses, and other hospital staff using cross-sectional studies'®~1°. Moreover, we found several
review studies on this topic. For instance, Zaree et al. reviewed seven studies conducted on job burnout among
nurses and demonstrated that the severity of this syndrome ranges from moderate to high?®. “Rezaee Hachesu
et al. also reviewed 10 studies and reported that the prevalence of anxiety among Iranian nurses was 54%?2.. In
a systematic review and meta-analysis conducted by Ghahramani et al., the mental health problems of Iranian
HCW were described. In this meta-analysis, insomnia emerged as the leading mental health concern among
HCW amid the COVID-19 pandemic. Moreover, they reported that other prevalent mental issues included
anxiety, PTSD, depression, and stress’.

Along with cross-sectional and review studies, longitudinal studies are essential to explore the trends and
changes in the above-mentioned mental health issues. To the best of our knowledge, only a few longitudinal
studies have been published that investigate job burnout and COVID-19 anxiety among HCW. We searched
using related keywords in several databases and found a few related documents. Identifying the factors associated
with insomnia symptoms during COVID-19 was the aim of a longitudinal study conducted by Abdalla et al.
among a group of HCW in New York City. They reported an overall elevation in the high rate of insomnia ten
weeks after the baseline measurement®. “Another longitudinal study conducted simultaneously among HCW
from several countries, including Iran, showed that HCW experienced a notable rise in depressive and anxiety
symptoms. Those with high levels of these symptoms at both studied times also had a history of mental illness,
exhibiting lower self-compassion and a decreased sense of coherence over time?!. Armstrong et al. stated in
their longitudinal study that ‘hospital staff reported an increase in burnout levels throughout the eight-month
period’®. A prospective longitudinal survey published by Maunder et al. showed the highest rate of burnout
among nurses compared to other HCW. They reported that while emotional exhaustion improved over time, it
remained higher than before the pandemic?.

We also found a systematic review of longitudinal studies which showed heterogeneous results. According to
this review, various mental health problems such as anxiety, insomnia, and depression worsened over time in the
majority of included papers, while positive changes were observed in the remainder?’.

Iranian HCW face several work-related issues, including high workload, long and frequent shifts, low
levels of social support, low levels of supervisor support, and living in a low-income country. These factors can
synergistically affect their mental health. The COVID-19 impacts on so many occupational settings are well
documented in previous research. Focusing on HCW, also several studies done. However, as mentioned, most
previous studies are designed cross-sectionally?® 32, The main limitation of cross-sectional studies is related to
their less power in discovering causal relationships®. Also, using these studies we are not able to observe the
changes in a specific phenomenon (e.g. job burnout and anxiety); whereas longitudinal studies cover all these
limitations. Given the advantages of longitudinal studies compared to cross-sectional studies, it can be said
that there is shortage of longitudinal data driven models to predict the factors associated with anxiety and job
burnout during pandemics like COVID-19. Thus, present study aimed to investigation and prediction of COV-
anxiety and JB among a sample of Iranian HCW during two years of facing with the pandemic.

Materials and methods

Study design and participants

This is a longitudinal study performed on 310 individuals working as HCW in a hospital located in the southeast
of Iran. Data was collected twice; the first series of data was collected between April and May 2020. The second
time of data collection was May 2022 (approximately 2 years later). We initially had 353 participants in the
first phase of data collection. It is noteworthy that our initial results were published in an internal journal in
Iran®. By the second phase of data collection, we had 310 participants remaining. Therefore, we conducted
our longitudinal research on these HCW to ensure the best possible comparison of conditions between T1 and
T2. The respondents included all job groups in the hospital (i.e. nurses, physicians, and other hospital staff).
Participation in this study was entirely voluntary, and all participants signed an informed consent form. It is
worth mentioning that the inclusion criteria were having at least 1 year of experience in the first phase of data
gathering, and not having a second job or extra activity in any governmental or non-governmental clinics. Data
were collected anonymously; however, to follow-up the respondents, the Personal Code was asked to fit data
based on it. It should be noted that all methods were carried out in accordance with Iran National Committee for
Ethics in Biomedical Research which approved by Hamadan University of Medical Sciences (code: IR-UMSHA.
REC.1401.175).

Measurement tools

The current study was survey-based research that used a three-part questionnaire. The first section of the
questionnaire aimed to obtain the demographic and job characteristics of individuals (i.e., age, work experience,
sex, marital status, job, shift type, death of a family member due to COVID-19, and vaccine type). The second
section of the questionnaire was about assessing the burnout syndrome, and the last part assessed the COV-
anxiety among participants. It should be noted that the questionnaire was provided as a Google Form, and the
link send to participants through e-mail, What’s up, and Telegram. The link contains a brief description of the
project as well as the informed consent form, which individuals could sign it online.

COVID-19 anxiety
To assess the COV-anxiety, The Corona Diseases Anxiety Scale (CDAS) was used. This questionnaire has been
developed by Alipour et al.**. It has 18 items and assesses two aspects of anxiety called psychological symptoms
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(items 1-9) and somatic symptoms (items 10-18). Its scoring was based on a 4-choice Likert (0 for “Never”
and 3 for “Always”). Alipour et al. reported that the questionnaire validity was assessed based on the GHQ-
28, which showed significant correlations with the relevant subscales of the GHQ-28. Also, they reported that
Cronbach’s alpha for psychological and somatic symptoms were 0.87 and 0.86, respectively, and it was 0.92 for
the total questionnaire. The questionnaire has been used frequently in previous research and has shown good
validity?>~%". In the present study, its reliability was assessed using Cronbach’s alpha, which was 0.81 for the total
questionnaire.

The raw scores of the questionnaire and its subscales were converted to qualitative levels such that in the
psychological symptoms, the scores between 0 and 5 indicated the low level, the scores between 6 and 19
indicated the moderate level, and the scores between 20 and 27 indicated the high level of anxiety. For the
somatic symptoms, the low level of anxiety was expressed by the scores between 0 and 1. The scores between 2
and 9 indicated a moderate level of anxiety in terms of somatic symptoms, and the severe somatic symptoms
are expressed by the scores between 10 and 27. These categories exist for the total questionnaire, too. The scores
between 0 and 16 showed the low level, the scores between 17 and 29 were representative of the moderate level,
and the scores between 30 and 54 indicated severe levels of anxiety.

Job burnout
Using the Maslach Burnout Inventory (MBI), the burnout syndrome of individuals was assessed. The MBI is
the most commonly known scale for the assessment of burnout™®. It has 22 items and measures three aspects
of burnout, including “Emotional Exhaustion” (EE), “Personal Inadequacy” (PI), and “Depersonalization”
(DP). The scoring system for MBI is based on a 7-choice Likert (from 0 for “Never” to 6 for “Always”). The
Persian version of MBI was developed by Filian*® and its validity and reliability were assessed later by Moalemi
et al.*?. Previous research used the Persian version of MBI frequently and confirmed its validity and reliability*!.
However, its reliability was assessed in this study (a=0.78).

The scores of each subscale of burnout have been categorized into three qualitative levels: low, moderate, and
high. These categorizing were as follow:

« In EE, the scores between 0 and 16 were indicated as low; the scores between 17 and 26 were indicated as
moderate, and the scores equal to or more than 27 were indicated as high.

o In DP, the scores between 0 and 6 were indicated as low; the scores between 7 and 12 indicated as moderate,
and the scores equal to or more than 13 were indicated as high.

 In PI, the scores between 0 and 31 were indicated as high; the scores between 32 and 38 were indicated as
moderate, and the scores equal to or more than 39 were indicated as low.

Data analyzing

Using the frequency tables, the descriptive analysis of data was done. Then, using the paired samples T-tests, the
values of anxiety caused by COVID-19 (COV19-anx) and job burnout (JB) in time 1 and time 2 were compared.
Moreover, the predictors of during the surveyed period were identified using linear regression modeling.
Moreover, the existing linear correlations between the changes in job burnout and anxiety dimensions values
investigated using Pearson correlations. All statistical analyzing was performed using the Statistical Package
for the Social Sciences (SPSS) version 16.0 (https://www.ibm.com/products/spss-statistics) considering 0.95 of
confident interval and p < 0.05 for all tests.

Results

Demographic and job characteristics

The mean age was 30.71 +6.82 with the range of 20 to 56 years, and the mean work experience was 7.07 +6.59
with the range of 1 to 35 years, at the first time of data collecting. More than half of the respondents had an age
range between 20 and 29 years and most of them had experience of work less than 10 years. Most participants
were nurse (62.9%), female (59.0%), married (59.4%), had rotating shift (72.9%), and no faces to family death
due to COVID-19 (64.5%). Also, it was found that more than half of individuals were vaccinated with the
Sinopharm vaccine. These data are given in detail in Table 1.

COVID-19 anxiety

The mean scores of COV-anxiety and its subscales were reduced in time 2 compared with time 1. Using the
paired samples T-tests, it was found that all these changes were statistically significant (P<0.001). The exact
values of COV-anxiety and its subscales in Time 1 and Time 2 has been shown in Fig. 1.

Moreover, Fig. 2 depicted changes in the prevalence of COV-anxiety in time 1 and 2. As it can be seen, the
prevalence of severe levels of psychological and somatic symptoms as well as the total anxiety reduced in time 2
compared with time 1.

Using multivariate linear regressions, the predictors of COV-anxiety in the two surveyed times were
identified (Tables 2 and 3). As it can be observed, EE in time 1 and PI in time 1 were the final predictors of COV-
anxiety values in time 1 (p=0.652, P<0.001; f=-0.104, P=0.032, respectively). Similarly, EE in time 2 and PI
in time 2 were the final predictors of COV-anxiety values in time 2 (p=0. 370, P<0.001; p= -0. 162, P=0.009,
respectively). The models’ evaluation criteria were R>=0. 442, and R?=0. 178 for the two above-mentioned
models.

Job burnout
Investigating the subscales of JB in time 1 and time 2 (Fig. 3) demonstrated increases in the levels of JB among
individuals in time 2, in comparison with time 1. It is worth mentioning, increase in the mean values of EE and
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Variable Group n (%)
20 - 29 years | 172 (55.5)
Age 30- 39 years | 100 (32.3)

> 40 years 38 (12.2)
1 -9 years 235 (75.8)
> 10 years 75 (24.2)

Work experience

Male 127 (41.0)
Sex

Female 183 (59.0)

Single 126 (40.6)
Marital status

Married 184 (59.4)

Nurse 195 (62.9)
Job Physician 40 (12.9)

Others 75 (24.2)

Fixed 84 (27.1)
Shift type

Rotating 226 (72.9)

No 200 (64.5)
Death of a family member

Yes 110 (35.5)

AstraZeneca | 89 (28.7)
Sinopharm 161 (51.9)
Sputnik 46 (14.8)
Other types 14 (4.5)

Vaccine type

Table 1. The demographic and job characteristics of individuals.

DP were indicated higher levels of JB; whereas the decrease in the mean value of PI was pointed out the same
results. As it was depicted in Fig. 3, both increasing in EE and decreasing in PI were statistically significant
(P<0.01); however, the slight increase in DP was not significant (P> 0.05).

Moreover, investigation of the JB prevalence among individuals was one of the study questions. As it has been
shown in the Fig. 4, the increases were observed in severe levels of EE and DP as well as P in time 2 (31.0, 10.0,
and 75.8%, respectively) compared with time 1 (22.9, 7.4, and 57.1%, respectively).

Same as reported for COV-anxiety in previous section, using multivariate linear regressions, the predictor
roles of demographic variables as well as anxiety were surveyed in predicting the values of EE (the representative
subscale for JB) both in time 1 and 2. As it can be observed in Table 4, experience, and COV-anxiety value in
time 1 were the final predictors of EE in time 1 (f=-0.276, P=0.020; B=0.632, P <0.001, respectively). Table 5
also showed that the only predictor of EE in time 2 was COV-anxiety value in time 2 (3=0.385, P<0.001). The
models’ evaluation criteria were R2=0.449, and R*=0.156 for the two above-mentioned models.

The correlations between changes in anxiety and job burnout dimensions were summarized in Table 6. The
moderate correlations between the changes in anxiety dimensions and EE were observed. Also, week correlations
were observed between anxiety dimensions and other two dimensions of job burnout.

Discussion

The continuation of the COVID-19 pandemic for approximately three years growth the global concern. During
this time, several studies were done by researchers over the world to describe the psychological impacts of this
phenomenon on various working and general populations, especially on HCW. But there were a few longitudinal
results that showed the status of these psychological impacts over time and their associated factors. HCW act
as frontline in facing this pandemic. Despite the pandemic is now finished, there are so many lessons we should
learn to better manage the next possible similar pandemics in future. Regarding the importance of the issue
among HCW), the present study designed to investigate the changes in COV-anxiety and JB among a sample of
Iranian HCW during two years of facing with this pandemic (since May 2020 to May 2022).

COVID-19 anxiety

Using the CDAS, two main aspects of COVID-19 anxiety have been measured in this study: psychological
and somatic symptoms. In terms of psychological symptoms, it was observed that the severe levels reduced in
time 2 compared with time 1 (-9%). More investigation in this regard indicated that the scores of psychological
symptoms were reduced only in 82 cases, and in most of them (199 cases) any changes not observed. In other
words, it can be said that regardless the prevalence of severe psychological symptoms has been reduced, these
symptoms not alleviated in most individuals. This finding revealed the fact that the psychological impacts
sustained for long time. Other aspect of COVID-19 anxiety was the somatic symptoms. These symptoms are
included headaches, tachycardia, sleep disturbance, decreased appetite and so on. Our results showed that the
prevalence of severe levels of the somatic symptoms were reduced nearly 5% from time 1 to time 2. Moreover,
it was found that in most individuals (126 cases) the levels of somatic symptoms were alleviated. It means that
the change in somatic symptoms takes less time. Indeed, it is not surprising that COV-anxiety alleviated after
two years of subjecting to it. This matter happens through several mechanisms. Exposure to critical and anxious
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Fig. 1. The mean values of COV-anxiety and its subscales in Time 1 and Time 2; Double stars indicated
p<0.01.

conditions for a long time during the pandemic along with implementation of vaccination program leads to the
normalization of these conditions and reduction of anxiety levels. Also, decrease in workload due to reduction
of positive cases and hospitalization times can resulted in alleviating the somatic outcomes of anxiety. Several
studies proved negative relationships between workload and physical and psychological health status among
ch42—44.

Job burnout

An increase was found in number of individuals reporting severe levels of EE after two years of investigation
which indicated that the HCW experience more exhaustion over time. The same results were obtained by
Martin et al.*® and Armstrong et al.”*. The increased emotionally exhausted individuals can be due to several
occupational and non-occupational factors such as virtualization of work meetings and scientific congress as
well as decreased time spending with family. Using linear regressions models, we found that increasing in job
experience was associated with decreasing in job burnout (based on EE) in the first phase of data collection;
however, in the second phase of data collection, job burnout had no relationship with work experience. By
increasing in work experience, early career workers tend to report higher JB due to lower job involvement and
increased stress factors like role ambiguity*. In this study the mean of work experience for participants were
approximately 7 years and most of them (75.8%) had less than 10 years of experience. Therefore, it is normal to
expect an increase in JB during two years of investigation.

Moreover, the prevalence of severe levels of PI increased after two years of survey. PI refers to individuals’
self-evaluation of their skills and performance. Our findings indicate that due to some factors such as high
workload, less treatment apparatuses and/or low levels of knowledge for treatment of COVID-19 positive cases,
HCW fail frequently and facing to several died cases. Thus, they feel that they are not adequate for this job.

We observed that COV-anxiety positively associated with job burnout both in first and second time of data
gathering. Based on regression models, our studied variables can predict 44% of changes in EE in the first phase
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Fig. 2. The prevalence of COV-anxiety and its subscales during Time 1 and Time 2 of data collection.

of data selection. This rate decreased to 15% in the second phase. These results showed that during COVID-19
pandemic, several factors could be associated with JB. Personality may be one of these factors which can mediate
the relationship between job burnout and anxiety. As Martin et al. reported, some demographic variables as
well as personality traits are associated with increasing in job burnout. Moreover, Armstrong et al. also stated
that a negative relationship was observed between resilience and job burnout. It can be concluded that more
experienced individuals and those with higher levels of resiliency can better manage the stressful conditions.
As mentioned in previous studies, perceived support from supervisors also can mediate the adverse impacts of
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Unstandardized
coefficients Standardized coefficients
B Std. error | Beta t p-value | Model evaluation criteria
(Constant) 9.501 5.311 1.789 | 0.075
Age —0.130 | 0.179 -0.088 -0.727 | 0.468
Sex 1.300 0.931 0.064 1.396 | 0.164
Marital status | 0.112 0.990 0.005 0.113 | 0.910
Job 0565 | 0.520 0.048 1.086 |0278 | R—0665
Experience | 0.243 | 0.183 0.159 1329 | 0185 |R*=0.442
Shift type 0.508 1.021 0.022 0.497 | 0.619
EEintimel | 0.530 0.045 0.652 11.712 | 0.000
DPintimel |-0.119 |0.113 -0.058 -1.058 | 0.291
Plin time 1 -0.125 | 0.058 -0.104 -2.152 | 0.032

Table 2. Multivariate linear regression model: coefficients for COV-anxiety in time 1. Significant values are in
bold.

Unstandardized
coefficients Standardized coefficients
B Std. error | Beta t p-value | Model evaluation criteria
(Constant) 16.037 | 5.517 2.907 | 0.004
Age -0.125 | 0.176 -0.105 -0.712 | 0.477
Sex -0.627 | 0.881 -0.038 -0.712 | 0.477
Marital status | 0.243 | 0.965 0.015 0.252 | 0.801
Job -0.693 | 0.509 -0.073 1362 |0.174 | =42
Experience | 0.167 | 0.178 0.136 0936 | 0350 |R*=0.178
Shift type 0.279 10.990 0.015 0.281 |0.779
EEintime2 |0.248 |0.040 0.370 6.266 | 0.000
DPintime2 |-0.173 |0.120 -0.094 -1.448 | 0.149
PIin time 2 -0.159 | 0.060 -0.162 -2.637 | 0.009

Table 3. Multivariate linear regression model: coefficients for COV-anxiety in time 2. Significant values are in
bold.

stressor factors on individuals mental health (i.e. job burnout)*’. Therefore, it is highly recommended to more
support HCW especially during pandemics to reduce JB rate and its negative outcomes among them.

Another finding of this study is related to the light increasing in percentage of individuals who reported
severe levels of depersonalization (7.4% in time 1 and 10.0% in time 2). Depersonalization is related to the human
sense which responsible to make good relationships with others and to be kindly with them. Interpersonal
relationship in critical organizations such as hospitals has special important in terms of organizational reliability
as well as reduce job stress among staffs. As previously stated by so many researches (e.g. Rahmani et al.')
job stress is negatively associated with job satisfaction and it can lead to JB over time. Also it is reported that
depersonalization is associated with low agreeableness and neuroticism in previous research*>*®. As we know,
JB is adversely affecting job performance; therefore, this issue should be addressed in similar situations in future
(i.e. future crisis and disasters).

In this longitudinal study we found that despite COV-anxiety being alleviated after 2 years of investigation,
severe levels of job burnout have increased. These findings may have several reasons. The first reason is related
to post traumatic stress disorder (PTSD). Facing to COVID-19 pandemic, loss of loved ones (family members
or friends) can have long-lasting psychological effects which remains after the end of the pandemic®. “Some
supporting evidence exists in this regard. Lanzara et al, in their longitudinal study, reported an increase in the
level of certain mental health problems, such as depression, in T2 compared to T1%%.

After pandemics such as COVID-19, psychological interventions are necessary to improve the mental health
of HCW?’. In Iran’s hospitals, any psychological interventions not implemented for them. “Moreover, as stated
in the Introduction section, Iranian HCW face various harmful occupational factors, such as high workload
and inadequate leisure time due to the shortage of HCW in most hospitals, economic-related problems due
to living in a low-income country, and so on. Additionally, Iranian HCW often work with low levels of social
and supervisory support throughout much of their careers. As previously discussed, not only COV-anxiety but
several factors exist to be associated with JB. It can be said that JB is the last loop of psychological distress cycle
which may start with fear, anxiety, and stress. In other words, long time working in anxious and/or stressful
conditions lead to JB. Reducing the level of COV-anxiety can't lead to reduction in JB severity immediately. The
process of this reduction occurs slowly and depends on several factors which mentioned previously. Since it was
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Fig. 3. The mean values of JB subscales in Time 1 and Time 2; Double asterisk indicated p <0.01.

well documented that JB had adverse impacts on workforce, as an important lesson learned from COVID-19
pandemig, it is highly recommended to designing some interventions in workplaces to reducing the risk of JB in
future disasters. Also, as another lesson learned, we are suggesting holding some emergency manures to prevent
skill decay and maintain HCW ability at high level in which they can faced to any crisis situations without fear
and anxiety. The last but not least lesson learned is to manage workload in crisis situations (i.e. future pandemics)
to reduce its adverse physical and psychological effects.

Along with the strength of our longitudinal study, it also has some limitations. The first limitation is related
to subjective measuring of both COV-anxiety and JB. If possible, objective measures are more reliable and had
less biases. The second limitation of this study is that we did not record more factors which potentially may
be associated with JB (such as workload and personality). Therefore, it is highly recommended that giving the
results of this study, more comprehensive studies designed to manage the JB among HCW in future critical
situations.

Conclusion

Overall, decreasing in prevalence of severe COV-anxiety and increasing in prevalence of severe JB were observed
during two surveyed years. Using Pearson correlations, we found that positive correlations existed between
COV-anxiety and JB. Regardless these positive associations, increasing in JB levels with respect to decreasing
in COV-anxiety levels reveals this fact that JB is multifactorial and the reduction in its severity needs sufficient
psychological interventions as well as more time. Giving the importance of JB and its adverse impacts on
healthcare performance, more comprehensive studies should be designed to identify all risk factors affecting
anxiety and JB among HCW in future pandemics and similar crisis.
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Fig. 4. The prevalence of JB subscales during time 1 and time 2 of data collection.
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Unstandardized

coefficients Standardized coefficients

B Std. error | Beta t p-value | Model evaluation criteria
(Constant) -2.053 | 6.326 -0.325 | 0.746
Age 0.375 |0.216 0.207 1.734 | 0.084
Sex 1421 | 1.117 0.056 1.271 ]0.205
Marital status -2.026 | 1.200 -0.080 -1.688 0.092 | R=0670
Job -0.641 | 0.630 -0.044 1017 0310 | R?=0449
Experience -0.519 | 0.221 -0.276 -2.346 | 0.020
Shift type 0.357 | 1.236 0.013 0.289 10.773
COV-anxiety in time 1 | 0.777 | 0.054 0.632 14.520 | 0.000

Table 4. Multivariate linear regression model: coefficients for emotional exhaustion in time 1. Significant
values are in bold.

Unstandardized

coefficients Standardized coefficients

B Std. error | Beta t p-value | Model evaluation criteria
(Constant) 9.632 | 7.684 1.253 | 0.211
Age 0.270 | 0.260 0.153 1.037 | 0.301
Sex -0.292 | 1.325 -0.012 -0.220 | 0.826
Marital status 0.440 | 1.442 0.018 0305 |0761 | R—0.395
Job -0.437 | 0.762 -0.031 -0574 | 0566 | R*=0.156
Experience -0.338 | 0.266 -0.185 -1.267 | 0.206
Shift type -0.744 | 1.487 -0.028 -0.501 | 0.617
COV-anxiety in time 2 | 0.574 | 0.079 0.385 7.245 | 0.000

Table 5. Multivariate linear regression model: coefficients for emotional exhaustion in time 2. Significant
values are in bold.

Psychological Physical COV-anxiety EE DP PI
Psychological 1 0.707™" 0.938™ 0.512™ 0.129"  -0.278"
Physical 0.707** 1 0.909™ 0.498™ 0.194™  -0.221"
COV-anxiety 0.938"" 0.909"* 1 0.547" 0.172" -0.273"*
EE 0512 0.498" 0.547" 1 0.420™ -0.367"
DP 0.129" 0.194™ 0.172" 0.420" 1 -0.415"
PI -0.278"° -0.221* -0.273" -0.367" -0.415** 1

Table 6. Correlations between changes in values of COV-anxiety and job burnout dimensions.

**Correlation is significant at the 0.01 level.
*Correlation is significant at the 0.05 level.

Data availability

The datasets used and/or analysed during the current study are available from the corresponding author on

reasonable request.

Received: 22 April 2024; Accepted: 27 November 2024
Published online: 03 December 2024

Scientific Reports |

(2024) 14:30129

| https://doi.org/10.1038/s41598-024-81534-4

nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

References

1.

Rahmani, R., Ebrazeh, A., Zandi, E, Rouhi, R. & Zandi, S. Comparison of job satisfaction and job stress among nurses, operating
room and anesthesia staff. J. Ergon. 8 (4), 103-114 (2021).

2. Hall, L. H,, Johnson, J., Watt, L, Tsipa, A. & O’Connor, D. B. Healthcare staff wellbeing, burnout, and patient safety: A systematic
review. PLOS ONE 11 (7), e0159015 (2016).

3. Ghasemi, E, Rahmani, R., Behmaneshpour, E. & Fazli, B. Quality of work life among surgeons and its association with
musculoskeletal complaints. Cogent Psychol. 8 (1), 1880256 (2021).

4. Rahmani, R., Hashemi Habybabady, R., Mahmoudi, M. H., Yousefi, H. & Shahnavazi, S. Study of work ability index (WAI) and its
Association with demographic characteristics among firefighters. Iran. J. Ergon. 9 (1), 63-74 (2021).

5. Santabdrbara, . et al. Prevalence of anxiety in health care professionals during the COVID-19 pandemic: A rapid systematic review
(on published articles in Medline) with meta-analysis. Prog. Neuropsychopharmacol. Biol. Psychiatry 107, 110244 (2021).

6. Kibret, S., Teshome, D., Fenta, E., Hunie, M. & Tamire, T. Prevalence of anxiety towards COVID-19 and its associated factors
among healthcare workers in a hospital of Ethiopia. PLOS ONE 15 (12), 0243022 (2020).

7. Chirico, F et al. Prevalence of anxiety, depression, burnout syndrome, and mental health disorders among healthcare workers
during the COVID-19 pandemic: A rapid umbrella review of systematic reviews. J. Health Soc. Sci. 6 (2), 209-220 (2021).

8. Mansour, Z., Hamed, Y., Meisam, M. & Mohammad, K. Level of workload and its relationship with job burnout among
administrative staff. Int. J. Occup. Hygiene 7 (2). (2015).

9. Kelly, M., Soles, R., Garcia, E. & Kundu, I. Job stress, burnout, work-life balance, well-being, and job satisfaction among pathology
residents and fellows. Am. J. Clin. Pathol. 153 (4), 449-469 (2020).

10. Zhou, T. et al. Burnout and well-being of healthcare workers in the post-pandemic period of COVID-19: A perspective from the
job demands-resources model. BMC Health Serv. Res. 22 (1), 1-15 (2022).

11. Macaron, M. M. et al. A systematic review and meta analysis on burnout in physicians during the COVID-19 pandemic: A hidden
healthcare crisis. Front. Psychiatry 13, 1071397 (2023).

12. Maslach, C., Schaufeli, W. B. & Leiter, M. P. Job burnout. Ann. Rev. Psychol. 52 (1), 397-422 (2001).

13. Stufano, A., Awoonor-Williams, J. K. & Vimercati, L. Factors and health outcomes of job burnout. Front. Public. Health 10, 1023462
(2022).

14. Slusarz, R. et al. Characteristics of occupational burnout among nurses of various specialties and in the time of the COVID-19
pandemic. Int. J. Environ. Res. Public Health 19 (21), 13775 (2022).

15. Galanis, P,, Vraka, L, Fragkou, D., Bilali, A. & Kaitelidou, D. Nurses’ burnout and associated risk factors during the COVID-19
pandemic: A systematic review and meta-analysis. J. Adv. Nurs. 77 (8), 3286-3302 (2021).

16. Mousavi-Asl, B. et al. Burnout among health care providers during covid-19 outbreak. Acta Med. Iran. 108-112 (2021).

17. Jafari, M., Karimi, S., Rahmani, L., Nadri, F. & Rezaei, M. The influential factors in Burnout in the Healthcare Staff in Kermanshah,
Iran. J. Health Rep. Technol. 8(1) (2022).

18. Yusefi, A. R, Faryabi, R, Bordbar, S., Daneshi, S. & Nikmanesh, P. Job burnout status andand its relationship with resilience level
of healthcare workers during Covid-19 pandemic: A case of Southern Iran. Iran. J. Health Sci. (2021).

19. Babamiri, M. et al. Burnout and mental health of COVID-19 frontline healthcare workers: Results from an online survey. Iran. J.
Psychiatry 17(2), 136 (2022).

20. Zareei, M., Tabanejad, Z., Oskouie, E, Ebadi, A. & Mesri, M. Job burnout among nurses during COVID-19 pandemic: A systematic
review. J. Educ. Health Promotion 11 (1), 107 (2022).

21. Hachesu, V. R., Naderyan Felli, S., Maajani, K., Hokmabadi, R. & Golbabaei, F. Prevalence of anxiety and depression in Iranian
Health care workers during the COVID-19 pandemic: A systematic review and meta-analysis. J. Health Saf. Work 12 (1), 123-140
(2022).

22. Ghahramani, S., Kasraei, H., Hayati, R., Tabrizi, R. & Marzaleh, M. A. Health care workers’ mental health in the face of COVID-19:
A systematic review and meta-analysis. Int. J. Psychiatry Clin. Pract. 27 (2), 208-217 (2023).

23. Abdalla, M. et al. Factors associated with insomnia symptoms in a longitudinal study among New York City healthcare workers
during the COVID-19 pandemic. Int. J. Environ. Res. Public Health 18 (17), 8970 (2021).

24. Lanzara, R. etal. Changes in hospital staff ‘mental health during the Covid-19 pandemic: Longitudinal results from the international
COPE-CORONA study. Plos One 18 (11), €0285296 (2023).

25. Armstrong, S. J., Porter, J. E., Larkins, J-A. & Mesagno, C. Burnout, stress and resilience of an Australian regional hospital during
COVID-19: A longitudinal study. BMC Health Serv. Res. 22 (1), 1115 (2022).

26. Maunder, R. G. et al. Trends in burnout and psychological distress in hospital staff over 12 months of the COVID-19 pandemic: A
prospective longitudinal survey. J. Occup. Med. Toxicol. 17 (1), 11 (2022).

27. Umbetkulova, S., Kanderzhanova, A., Foster, E, Stolyarova, V. & Cobb-Zygadlo, D. Mental health changes in healthcare workers
during COVID-19 pandemic: A systematic review of longitudinal studies. Eval. Health Prof. 47 (1), 11-20 (2024).

28. Jiang, H. et al. Factors related to job burnout among older nurses in Guizhou province, China. Peer] 9, 12333 (2021).

29. Wang, Q. Q,, Lv, W.J,, Qian, R. L. & Zhang, Y. H. Job burnout and quality of working life among Chinese nurses: A cross-sectional
study. J. Nurs. Adm. Manag. 27 (8), 1835-1844 (2019).

30. Agyemang, S. O. Depression, Anxiety and Stress among Nurses in Public Psychiatric Hospitals in Ghana (University of Cape Coast,
2020).

31. Hu, D. et al. Frontline nurses’ burnout, anxiety, depression, and fear statuses and their associated factors during the COVID-19
outbreak in Wuhan, China: A large-scale cross-sectional study. EClinicalMedicine 24 (2020).

32. Rahmani, R,, Sargazi, V., Shirzaei Jalali, M. & Babamiri, M. Relationship between COVID-19-caused anxiety and job burnout
among Hospital Staff: A cross-sectional study in the Southeast of Iran. J. Occup. Hygiene Eng. 7 (4), 61-69 (2021).

33. Chirico, E Cross-sectional studies in occupational health research: An overview of strengths and limitations. G Ital. Psicol. Med.
Lav 3 (3), 86-93 (2023).

34. Alipour, A., Ghadami, A., Alipour, Z. & Abdollahzadeh, H. Preliminary validation of the Corona Disease Anxiety Scale (CDAS) in
the Iranian sample. Q. J. Health Psychol. 8 (32), 163-175 (2020).

35. Salehi, L., Rahimzadeh, M., Molaei, E., Zaheri, H. & Esmaelzadeh-Sacieh, S. The relationship among fear and anxiety of COVID-19,
pregnancy experience, and mental health disorder in pregnant women: A structural equation model. Brain Behav. 10 (11), 01835
(2020).

36. Asadi, N. et al. Investigating the relationship between corona anxiety and nursing care behaviors working in corona’s referral
hospitals. Iran. J. Psychiatry Clin. Psychol. 26 (3), 306-319 (2020).

37. Mohamadzadeh Tabrizi, Z., Mohammadzadeh, F, Davarinia Motlagh Quchan, A. & Bahri, N. COVID-19 anxiety and quality of
life among Iranian nurses. BMC Nurs. 21 (1), 27 (2022).

38. Maslach, C., Jackson, S. E. & Leiter, M. P. Maslach Burnout Inventory (Scarecrow Education, 1997).

39. Filian, E. Evaluation of Burnout and its Correlation with Coping Mechanisms in Nurses of Educational Hospitals of (Tehran Tehran
Tehran University of Medical Sciences, 1993).

40. Moalemi, S. et al. Evaluation of the Persian version of Maslach burnout inventory-human services survey among Iranian nurses:
Validity and reliability. Galen Med. J. 7, €995 (2018).

41. Rezaei, S., Karami Matin, B., Hajizadeh, M., Soroush, A. & Nouri, B. Prevalence of burnout among nurses in Iran: A systematic
review and meta-analysis. Int. Nurs. Rev. 65 (3), 361-369 (2018).

Scientific Reports|  (2024) 14:30129 | https://doi.org/10.1038/s41598-024-81534-4 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

42. Rostami, E et al. Mental workload and job satisfaction in healthcare workers: The moderating role of job control. Front. Public.
Health 9, 683388 (2021).

43. Oliveira JFd, S. et al. Job satisfaction and work overload among mental health nurses in the south of Brazil. Ciencia Saude Coletiva
24, 2593-2599 (2019).

44. Gouzou, M., Karanikola, M., Lemonidou, C., Papathanassoglou, E. & Giannakopoulou, M. Measuring Professional Satisfaction and
Nursing Workload among Nursing Staff at a Greek Coronary Care Unit, 4915-21 (Revista da Escola de Enfermagem da USP, 2015).

45. Martin, S. R. et al. Impact of COVID-19 pandemic on pediatric healthcare burnout in acute care: A longitudinal study. Pediatr. Res.
1-8 (2023).

46. Babamiri, M. et al. Burnout and mental health of COVID-19 frontline healthcare workers: Results from an online survey. Iran. J.
Psychiatry 17 (2), 136-143 (2022).

47. Smallwood, N., Pascoe, A., Karimi, L., Bismark, M. & Willis, K. Occupational disruptions during the COVID-19 Pandemic and
their association with Healthcare Workers’ Mental Health. Int. J. Environ. Res. Public Health 18 (17), 9263 (2021).

48. Brown, P. A,, Slater, M. & Lofters, A. Personality and burnout among primary care physicians: An international study. Psychol. Res.
Behav. Manage. 12 (null), 169-177 (2019).

49. Babamiri, M., Alipour, N. & Heidarimoghadam, R. Research on reducing burnout in health care workers in critical situations such
as the COVID-19 outbreak. Work 66 (2), 379-380 (2020).

50. Heidarimoghadam, R. et al. Psychological impact of the COVID-19 outbreak on Mental Health among iranians. Iran. J. Psychiatry
Behav. Sci. 17 (1), 131583 (2023).

Acknowledgements
We would like to thank all Iranian healthcare workers participating in this study.

Author contributions

Ramin Rahmani: Data curation, Writing- Original draft preparation. Venus Sargazi: Data curation, Sampling,
Writing- Reviewing and EditingMehdi Shirzaei Jalali: Data curation, Sampling, Writing- Reviewing and Edit-
ingMohammad Babamiri: Conceptualization, Methodology, and SupervisionMaryam Farhadian: Methodology,
Data analysis, and Supervision.

Declarations

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to M.B.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives
4.0 International License, which permits any non-commercial use, sharing, distribution and reproduction in
any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide
a link to the Creative Commons licence, and indicate if you modified the licensed material. You do not have
permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence
and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommo
ns.org/licenses/by-nc-nd/4.0/.

© The Author(s) 2024

Scientific Reports |

(2024) 14:30129 | https://doi.org/10.1038/s41598-024-81534-4 nature portfolio


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.nature.com/scientificreports

	﻿A 2-year longitudinal study of anxiety caused by COVID-19 and job burnout among Iranian healthcare workers
	﻿Materials and methods
	﻿Study design and participants
	﻿Measurement tools
	﻿COVID-19 anxiety
	﻿Job burnout
	﻿Data analyzing

	﻿Results
	﻿Demographic and job characteristics



