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Introduction 

In December 2019, there was an outbreak of an unknown pneumonia in Wuhan, 
Hubei Province, China, and caused serious concerns not only in China but also 

in the international arena (1). SARS-COV-2 virus induced this unknown corona 

pneumonia and has now spread in many countries. On January 30, 2020, the 
Emergency Committee of the World Health Organization declared this disease as 

a global health emergency due to its significant growth in China and other 

countries (2).  The early symptoms of SARS-COV-2 are related to COVID-19 
disease emerged with symptoms of pneumonia. Recent reports have documented 

gastrointestinal symptoms and asymptomatic infections in patients, especially 

children (3). The incubation period of this unknown disease is five days on 

average with the median of three days in a range of 0-24 days (4,5). In 
symptomatic patients, clinical manifestations such as fever, cough, nasal 

inflammation, fatigue, and other symptoms of upper respiratory tract infection 

usually appear over less than a week. Infection raises severe respiratory diseases 
and severe chest symptoms, which induce pneumonia in 75% of patients and are 

observed in CT scan images of the lungs at the admission time (4). One of the 
main features of SARS-COV-2 is its high infectivity. A recent study on 425 

confirmed patients revealed that the number of patients in this epidemic is 

doubled per week, with each patient infecting an average of 2.2 persons (3). The 
analyses of recent findings from the early stages of the outbreak have also 

suggested that the infection rate ranges from 2.2 to 3.58 persons (6). 

Because of the high speed and transmission power of this disease, some cases 
are also observed in Iran. The first case was reported on February 18, 2017 in 

Qom, and it was then spread across the country. According to Worldometers.info, 

7739424 coronavirus cases with 428336 deaths and 3966208 recovered patients 
were reported worldwide by June 13, 2020. In Iran, 182525 cases, with 8659 

deaths and 144649 recovered patients, have been reported. In this regard, Iran is 

globally ranked tenth, following the United States, Brazil, Russia, India, England, 
Spain, Italy, Peru, and Germany (7).  

The rapid increase in the number of positive cases of this disease and relevant 

deaths have aroused psychological problems such as anxiety, depression, and 
stress among both medical staff and the general public (8). In other words, the 

prevalence of COVID-19 has not only raised a major public health concern but 

also posed high levels of psychological distress, especially among medical 
personnel (9). The findings of a study revealed that 67.2% of medical personnel 

on the frontline of the fight against COVID-19 disease suffered from sleep 

problems, and that such sleep problems were significantly more prevalent among 
women than men (5). According to the findings of another study, 36.1% of 

medical personnel involved in the fight against COVID -19 suffered from 

insomnia. More interestingly, the same study reported a relationship between 
insomnia with the level of education, profession, working in isolation ward, 

concerns about being infected, understanding the non-psychological support of 

news and social media during the COVID-19 outbreak, and low confidence to 
control the disease. In this regard, there have been reports on the prevalence of 

depression (50.7%), anxiety (44.7%), and symptom-relevant stress (73.4%) (9). 

Many studies have also documented different prevalence rates of psychological 
problems among the frontline personnel. In a study, there was a 38% increase in 
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Background: The present study aimed to examine anxiety, symptoms of depression, and sleep quality as well as factors 

affecting these variables among involved hospital personnel during COVID-19 pandemic in Golestan province, Iran. 

Methods: In this descriptive-analytical cross-sectional study, 580 medical personnel involved in response to COVID-

19 pandemic in Golestan province’s hospitals were selected using random sampling technique and completed online 

questionnaires of anxiety, sleep quality, and depression via Telegram and WhatsApp social networks. The collected 
data were imported to Stata software version 12 and analyzed using descriptive and analytical statistics. 

Results: Among the participants (n=580) with the mean age of 35.72 ± 8.39 years, there were 175 males (30.17%). 

The prevalence rates of anxiety, symptoms of depression, and low sleep quality were 50.52%, 28.10%, and 71.03%, 
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>35 years. Multivariate logistic regression analysis revealed the higher likelihood of anxiety (OR = 1.97; CI 95%: 1.27-

3.04) and symptoms of depression (OR = 1.75; CI 95%: 1.06-2.90). It was also found out that the perceived threat had 
a significant effect on anxiety (OR = 1.53; CI 95%: 1.32-1.76); however, no factor significantly affected sleep quality 

(p> 0.05). 

Conclusion: Low sleep quality, anxiety, and symptoms of depression were the most common psychological problems 
among the healthcare workers involved in the fight against COVID-19 pandemic, respectively. Accordingly, some 

psychological interventions should be designed and implemented to improve mental health among these individuals, 
especially the female personnel. 
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the prevalence of sleep problems among the medical staff. 5 Lai et al. reported 

the symptoms of depression (50.4%), anxiety (64.6%), insomnia (34%), and 

distress (71.5%) among the staff on the frontline of the fight against COVID-19 
disease (10).  

In Wuhan, China, a study on nurses and physicians revealed that 34.4%, 

22.4%, and 6.2% of the participants had low, moderate, and severe mental health 
status (11). Another study in Gansu, China, reported that the prevalence rates of 

anxiety and depression were 11.4% and 45.6% in physicians and 27.9% and 

43.0% in nurses, respectively (12). In Iran, few studies have addressed mental 
health problems among the frontline personnel fighting against COVID-19 

disease. However, a study reported the prevalence rates of 51.4% and 52% for 

depression and 68.6% and 68.5% for anxiety among nurses and physicians, 
respectively (13). In another study, (14) 39.6% of hospital staff was suffering 

from moderate to severe anxiety, and women, nurses, and employees aged above 

40 years experienced higher levels of anxiety. In this regard, psychological 
problems seem to be more prevalent in Iran, compared to other countries. 

In their fight against COVID-19 disease, the medical staff in Wuhan were 

exposed to a lot of pressure posed by following factors: high risk of transmission, 
improper protection against infection, overwork, failure or despair, isolation, 

patients with negative emotions, lack of contact with their families, fatigue, 

exhaustion, and worn out. The tough conditions may arouse mental health 

problems such as stress, anxiety, symptoms of depression, insomnia, denial, 

anger, and fear, which affect not only medical staff’s attention and concentration 

but also their understanding and decision-making ability. This would 
consequently hinder appropriate fight against COVID-19 and have long-term 

impacts on their general well-being (8). Moreover, health professionals, 
especially the ones in hospitals who take care of patients with confirmed or 

suspected COVID-19 pneumonia, are at the high risk of disease transmission and 

psychological problems. They may be afraid of spreading and transmitting the 
virus to their families, friends, or colleagues. A study on health staff in Beijing 

Hospital revealed that those who were quarantined, were in a high-risk clinical 

ward, such as SARS ward, or had family members or friends with SARS, 
exhibited relatively more post-traumatic stress symptoms than the ones not 

having such experiences (15).  

Protecting medical staff is of great importance to control their long-term 
illness and health epidemic (8) as such the detection of mental health responses 

following public health emergencies would make medical staff and communities 

be prepared and appropriately respond to disasters (16). However, little 
epidemiological data is available on mental health problems and psychiatric 

complications of individuals suspected or diagnosed with COVID-19 and health 

professionals involved in treatment processes. Accordingly, it is not crystal clear 
how to best respond to challenges during an outbreak (17). In a similar vein, the 

present study aimed to explore generalized anxiety disorder, sleep quality, and 

symptoms of depression, as well as factors affecting these variables among the 
medical personnel involved in the fight against COVID-19 disease in the 

hospitals in Northeast of Iran, 2020. 
 

Methods 

Study design 

This cross-sectional study adopted a descriptive-analytical approach. The project 

(Ethics code: IR.GOUMS.REC.1399.003) was approved by the Ethics 

Committee of Golestan University of Medical Sciences and the ethics committee 
of Iran’s biomedical studies.  

Sample  

The study population encompassed all medical personnel involved in the fight 

against corona virus in hospitals in Golestan province, who were also the 

Telegram and WhatsApp group members. According to the existing information, 
the medical staffs involved in the fight against Coronavirus are about 5000 

persons, among whom there are about 4000 nurses, midwives, and paramedics, 

about 750 doctors, and 20 service personnel. According to Jing Qi’s et al. (5) 
study in China and with regard to confidence level of 95% and the largest 

standard deviation for sleep disorder (4,3), the minimum sample size was 

estimated to be 385. The sample size was calculated using the following equation: 

 

Since the study was carried out in cyberspace via social networks, the 

questionnaires were submitted to individuals who met the inclusion criteria. One 
of the university personnel appointed by the Vice Chancellor for Treatment sent 

and followed up the questionnaires to the social groups of each of the hospitals 

in Golestan province to ensure that the questionnaires were completed in all the 
hospitals involved in the fight against COVID-19 disease. The required data were 

collected during April and May, 2020. 

Instrument  

The assessment instrument was a questionnaire with four sections: (1) 

Demographic questions, (2) Short Form of Generalized Anxiety Disorder, (3) 
Sleep Quality Index, and (4) Patient Health Questionnaire. 

1. Demographic questions: This section addressed the participants’ age, 

gender, level of education, background of employment, hospital, occupation, type 
of employment, place of residence (City or village), and city of residence. 

2. Short Form of Generalized Anxiety Disorder: This questionnaire was 

developed by Spitzer, Kroenke, Williams, and Löwe (18) to diagnose generalized 

anxiety disorder and assess the severity of clinical symptoms. This questionnaire 
contained seven main questions and one additional question addressing the extent 

to which the disorder interferes with individuals’ performance. The total anxiety 

score is the sum of the seven questions, ranging from 0 to 21. A four-point Likert 
scale ranging from 0 to 3 is used to score this questionnaire; hence, the scoring 

scale consisted of never (0), sometimes (1), often (2), and almost always (3). The 

minimum and maximum scores were zero and 21, with higher scores indicating 
higher levels of anxiety. No reverse scoring was used for the items. In this study, 

we defined the anxiety score as 9, which was larger than the one set in this 

questionnaire. Cronbach's alpha coefficient was reported to be 0.92, and the test-
retest coefficient with a two-week interval was also reported to be 0.83 (18). 

Naeinian, Shaeiri, Sharifi, and Hadian confirmed the questionnaire reliability 

using Cronbach's alpha coefficient and test-retest technique (19).  
3. Pittsburgh Sleep Quality Index: This questionnaire was developed by 

Buysse et al. (1989) as a measure of sleep quality. The index is a self-report 

questionnaire that assesses sleep quality over a one-month time interval. It 
basically contains nine items; however, Item 5 itself encompasses 10 sub-items 

as such it consists of 19 items classified into seven components (Namely 

subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, 

sleep disturbances, use of sleeping medication, and daytime dysfunction). Each 

of the components is scored based on a 4-point Likert scale ranging from 0 to 3, 

with 3 indicating the highest malfunction. The scores of the components create a 
global score, and the total score ranges from zero to 21, with the higher scores 

representing lower sleep quality and the score ≤7 reflecting low sleep quality. The 
internal consistency of the questionnaire was reported to be 0.83 using 

Cronbach's alpha coefficient, reflecting high internal consistency (20). In Iran, 

the validity and reliability of this index were assessed by Farahi Moghadam et al. 
as they reported its internal consistency to be 0.77 using Cronbach's alpha 

coefficient. Furthermore, the correlation between sleep quality and general health 

questionnaire was also reported to be 0.54 (21).  
4. Patient Health Questionnaire (PHQ-9): the PHQ-9 is a nine-item self-

reported questionnaire to assess the presence of depression symptoms over a two-

week time interval (22). The questionnaire scores range from 0 (No symptom of 
depression) to 27 (Severe symptoms of depression). This questionnaire was 

scored using a four-point Likert scale ranging from 0 to 3: never (0), sometimes 

(1), often (2), and almost always (3). The minimum and maximum scores were 
zero and 27, and there was no reverse scoring for the items. The validity and 

reliability of the above questionnaire have been reported to be high (22). The 

reliability of the Persian version of this questionnaire was reported to be 0.88 
using Cronbach's alpha coefficient and 0.79 after a two-week interval (23). In this 

study, scores ≥10 were considered as the presence of the depression symptoms. 

Data collection  

The questionnaires were developed electronically and sent to different medical 

staff groups. Inclusion criteria consisted of being a hospital staff, having 
smartphones with installed social networks applications, and being willing to 

participate.  

Data analysis  

The collected data were imported to STATA statistical software version 12. 

Quantitative and qualitative data were presented using descriptive statistics 
(Namely mean, standard deviation, percentage, and frequency), respectively. 

Moreover, univariate and multivariate logistic regression analyses were used to 

examine the impacts of the measured variables on anxiety, symptoms of 
depression, and low sleep quality. In this study, the significance level was 

considered to be <0.05. 

Ethical considerations  

The Ethical Review Committee of Golestan University of Medical Sciences and 

the Ethics committee of Iran’s Biomedical Studies approved the study (Ethics 
code: IR.GOUMS.REC.1399.003). The study objectives were explained to all 

participants and they were assured their personal data and responses would be 

kept confidential. 
 

Results 

The data collected from 580 medical staff were analyzed in this study. Among 
the participants, there were175 males (30.17%), and the participants’ mean age 

was 35.72 ± 8.39 years. Moreover, there were 341 nurses (58.79%), and 285 

persons (49.14%) had a work experience of ≥10 years. Table 1 presents the other 
demographic characteristics of the study participants. 

Table 2 shows the prevalence of anxiety, symptoms of depression and sleep 

quality among the participants by gender. In general, the prevalence rates of 
anxiety, symptoms of depression, and sleep quality were 50.52%, 28.10%, and 

71.03%, respectively. As it can be observed, no significant difference is noticed 

between men and women in terms of depression symptoms and sleep quality; 
however, the level of anxiety is significantly higher in women than men (P = 

0.002). 

No significant difference was also detected regarding the prevalence rates of 
anxiety and symptoms of depression at the age ranges of <35 years and > 35 

years. On the other hand, 76.36% of the participants at the age range of >35 years 

had significantly low sleep quality (p = 0.007) (Table 3). 
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Table 4 shows the relationship between potential factors of anxiety, 

symptoms of depression, and sleep quality during the COVID-19 epidemic. 

According to the results of the univariate analysis, females in comparison to 
males (OR = 1.77, 95% CI: 1.24-2.54), paramedical occupations in comparison 

to physicians (OR = 2.41, 95% CI: 1.06-5.44), and high perceived threat (OR = 

1.50, 95% CI: 1.31-1.72) were significantly correlated with increased anxiety. 
Unlike anxiety, the symptoms of depression exhibited a significant correlation 

with high perceived threat (1.52, 95% CI: 1.30-1.77 OR =). Moreover, significant 

correlations were also detected between sleep quality and the age range of > 35 
years (1.64, 95% CI: 1.14-2.37 OR =), work experience of >10 years (OR = 1.75, 

95% CI: 1.21-2.52), and high perceived threat (OR = 1.29, 95 % CI: 1.13-1.48). 

In the multivariate logistic regression analysis, the relationships between 
gender and high perceived threat with anxiety were still significant; however, no 

significant relationship was observed between paramedical occupations and 

anxiety (OR = 1.51, 95% CI: 0.42- 5.39). Regarding the level of education in this 

model, in comparison to diploma, holding a bachelor's degree (OR = 0.26, 95% 
CI: 0.08-0.84) and a master's degree (OR = 0.19, 95% CI: 0.05-0) decreased the 

likelihood of anxiety. The same relationships were also observed for symptoms 

of depression. Unlike anxiety and symptoms of depression in the multivariate 
model, no significant relationship was observed between potential variables and 

the participants' sleep quality. 

Correlation analysis was conducted to examine the correlations between 
anxiety, depressive symptoms, sleep quality, and perceived threat (Table 5), 

according to which anxiety was significantly correlated with symptoms of 

depression (r = 0.78, p <0.001), sleep quality (r = 0.49, p <0.001), and perceived 
threat (r = 0.31, p <0.001).  

Table 1. Demographic characteristics of study sample (N=580) 

Variable N (Percentage) Mean ± SD 

Gender - 

Male 175 (30.17) - 

Female 405 (69.83) - 

Age   35.72±8.39 

< 35 305 (52.59) - 

≥ 35 275 (47.41) - 

Marital status - 

Married 463 (79.83) - 

Unmarried 107 (18.45) - 

Divorced 10 (1.72) - 

Education level  

Diploma 17 (2.93) - 

Junior College 45 (7.76) - 

Bachelor 430 (74.14) - 

Master 69 (11.90) - 

Doctor 19 (3.28) - 

Employment job  

Specialist doctor 31 (5.34) - 

Nurse 341 (58.79) - 

Para medical a 159 (27.41) - 

Other 49 (8.45) - 

Work experience  10.84±7.63 

<10 years 295 (50.86) - 

≥10 years 285 (49.14) - 

How much do you consider yourself exposed to corona?  

Low 18 (3.10) - 

medium 120 (20.69) - 

High 442 (76.21) - 

If you have coronavirus, how severe are the symptoms?  

Mild 100 (17.76) - 

Medium 283 (48.79) - 

Severe 194 (33.45) - 

Perceived threat  7.16±1.35 

Total 580 (100) - 

                                         a. Included midwifery, operating room technician, anesthesia, laboratory sciences, radiology, medical emergency 
 

 

Table 2. Prevalence of anxiety, depressive symptoms, and sleep quality during COVID-19 epidemic in Iran population stratified by gender (N=580) 

Variables 
Total (n=580) 

N (Percentage) 

Male (N=175) Female (N=405) 
P-value 

n (Percentage) n (Percentage) 

Anxiety  

0.002 No 287 (49.48) 104 (59.43) 183 (45.19) 

Yes 293 (50.52) 71 (40.57) 222 (54.81) 

Depressive symptoms 

0.1 No 417 (71.90) 134 (76.57) 283 (69.88) 

Yes 163 (28.10) 41 (23.43) 122 (30.12) 

Sleep quality 

0.2 Good 168 (28.97) 57 (32.57) 111 (27.41) 

Poor 412 (71.03) 118 (67.43) 294 (72.59) 
 
 

Table 3. Prevalence of anxiety, depressive symptoms, and sleep quality during COVID-19 epidemic in Iran population stratified by age group (N=580) 

Variables 
Total (n=580) 

N (Percentage) 

Age < 35 years (N=305) Age > 35 years (N=275) 
P-value 

n (Percentage) n (Percentage) 

Anxiety  

0.23 No 287 (49.48) 158 (51.80) 129 (46.91) 

Yes 293 (50.52) 147 (48.20) 146 (53.09) 

Depressive symptoms 

0.75 No 417 (71.90) 221 (72.46) 196 (71.27) 

Yes 163 (28.10) 84 (27.54) 79 (28.73) 

Sleep quality 

0.007 Good 168 (28.97) 103 (33.77) 65 (23.64) 

Poor 412 (71.03) 202 (66.23) 210 (76.36) 
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Moreover, a significant direct relationship between symptoms of depression 

with sleep quality (r = 0.60, p <0.001) and perceived threat (r = 0.30, p <0.001). 
Further, a significant direct relationship was observed between perceived threat 

and sleep quality (r = 0.23, p <0.001) (Table 5). 

 

Discussion 

This study aimed to examine the prevalence of anxiety, symptoms of depression, 

and sleep quality, as well as the factors affecting these variables among the 
frontline hospital personnel involved in the fight against COVID-19 in Golestan 

Province, Iran. In this regard, the study findings revealed that the most common 

psychological problems were low sleep quality (71.03%), anxiety (50.5%), and 
depression symptoms (28.10%) among the concerned personnel. 

The findings of this study are in line with those of Wang’s et al. (5) study on 

sleep problems as they revealed that 67.2% of medical workers on the frontline 
of the fight against COVID-19 had sleep problems and that women had more 

sleep problems than men. In another study, Zhang et al. (9) reported that 36.1% 

of medical staff involved in the fight against COVID -19 had insomnia. 
Moreover, the prevalence rates of sleep problems in medical personnel were 38% 

in Wang’s et al. study (5) and 34% in Lai’s et al. (10) 

Additionally, another finding of this study indicated the anxiety rate of 50.52 
in medical staff on the frontline of the fight against COVID-19. The reported 

value was larger than the value (11.4%) reported by Zhu et al. (12) and the one 

reported by Kaveh et al, (14) who revealed that 39.6% of hospital staff 
experienced moderate to severe anxiety. In Kaveh’s et al. (14) study there were 

higher levels of anxiety in women aged > 40 years and nurses. The reported 

prevalence rate of anxiety in this study was smaller than the rates reported by 
Hassannia et al. (13) among nurses (68.6%) and physicians (68.5%). 

In general, the level of anxiety and sleep problems in Iranian healthcare 

personnel seem to be higher than the other countries. This can be due to the 
problem with having access to personal protective equipment to take care of 

oneself and patients. Strict sanctions have been imposed on Iran, which have 

limited access to medical equipment. Iran's health system is the most resilient 

health system across the region; however, it has been affected by sanctions. This 
would in turn directly and indirectly influence all prevention, diagnosis, and 

treatment measures. Lack of medical, pharmaceutical, and laboratory equipment 

such as protective gowns and essential medicines and drugs has enhanced the 
burden of this epidemics and the number of casualties (24). This would enhance 

anxiety and in turn reduce sleep quality and raise sleep problems. 

In this study, another factor arousing anxiety and sleep problems is the fear 
of transmitting the virus to family members regarding the highly contagious 

nature of the concerned virus (3,6). The tough conditions may arouse mental 

health problems such as stress, anxiety, symptoms of depression, insomnia, 
denial, anger, and fear, which affect not only medical staff’s attention and 

concentration but also their understanding and decision-making ability. This 

would in turn hinder appropriate fight against COVID-19 and have long-term 
impacts on their general well-being (8). Moreover, health professionals, 

especially the ones in hospitals who take care of patients with confirmed or 

suspected COVID-19 pneumonia, are at the high risk of disease transmission and 
psychological problems. They may be afraid of spreading and transmitting the 

virus to their families, friends, or colleagues. A study on health staff in Beijing 

Hospital revealed that those who were quarantined, were in a high-risk clinical 
ward, such as SARS ward, or had family members or friends with SARS, 

exhibited relatively more post-traumatic stress symptoms than the ones having 

not such experiences (15). 
Finally, the present study also revealed that 28 percent of the samples 

suffered from depression symptoms. This finding is in line with the findings in 
studies by Pappa et al. (25) reporting a 22.8% prevalence rate of depression 

symptoms in healthcare staff, Zhu et al. (12) reporting that 45.6% of physicians 

and 43.0% of nurses had symptoms of depression, and Hassannia et al (13). 
Suggesting that 51.4% of nurses and 52% of physicians had symptoms of 

depression. All these studies, but Pappa’s et al., reported higher prevalence rates 

of depression symptoms. In this regard, one of the factors leading to 

Table 4. Results of univariate and multiple logistic regression analyses (N=580) 

Variables 
Anxiety Depressive symptoms Sleep quality 

OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI) 

Gender 

Male 1 1 1 1 1 1 

Female 1.77 (1.24-2.54) 1.97 (1.27-3.04) 1.40 (0.93-2.12) 1.75 (1.06-2.90) 1.27 (0.87-1.87) 1.26 (0.80-1.99) 

Age (Year) 

< 35 1 1 1 1 1 1 

≥ 35 1.21 (0.87-1.68) 0.88 (0.42-1.83) 1.06 (0.73-1.52) 0.91 (0.41-2.01) 1.64 (1.14-2.37) 1.10 (0.50-2.39) 

Marital status 

Married 1 1 1 1 1 1 

Unmarried 1.01 (0.66-1.54) 1.27 (0.78-2.05) 1.04 (0.65-1.66) 1.23 (0.73-2.08) 0.84 (0.53-1.33) 1.16 (0.70-1.92) 

Divorced 2.32 (0.59-9.09) 2.73 (0.65-11.42) 0.64 (0.13-3.05) 0.64 (0.12-3.26) 0.92 (0.23-3.61) 1.17 (0.28-4.80) 

Duration of service 

< 10 1 1 1 1 1 1 

≥ 10 1.35 (0.97-1.88)) 1.72 (0.83-3.55) 1.14 (0.79-1.64) 1.30 (0.59-2.83) 1.75 (1.21-2.52) 1.59 (0.74-3.39) 

Education level 

Diploma 1 1 1 1 1 1 

junior diploma 0.62 (0.19-1.97) 0.39 (0.10-1.45) 0.56 (0.18-1.75) 0.40 (0.10-1.47) 0.75 (0.20-2.75) 0.65 (0.16-2.66) 

Bachelor 0.59 (0.21-1.64) 0.26 (0.08-0.84) 0.42 (0.16-1.12) 0.23 (0.07-0.73) 0.72 (0.23-2.26) 0.46 (0.13-1.58) 

Master 0.32 (0.10-0.99) 0.19 (0.05-0.66) 0.36 (0.12-1.10) 0.21 (0.06-0.76) 1.01 (0.29-3.56) 0.69 (0.17-2.65) 

Doctor 0.31 (0.08-1.24) 0.21 (0.03-1.39) 0.40 (0.09-1.62) 0.15 (0.02-1.01) 0.52 (0.12-2.26) 0.35 (0.05-2.55) 

Occupation 

Physician 1 1 1 1 1 1 

Nurse 2.16 (0.99-4.71) 1.13 (0.32-3.93) 0.92 (0.41-2.07) 0.45 (0.12-1.63) 1.18 (0.53-2.58) 0.97 (0.26-3.60) 

Paramedical 2.41 (1.06-5.44) 1.51 (0.42-5.39) 1.02 (0.43-2.39) 0.53 (0.14-2.00) 1.16 (0.51-2.67) 0.97 (0.25-3.72) 

Working position 

EMS 1 1 1 1 1 1 

ICU/CCU 1.43 (0.81-2.52) 1.21 (0.63-2.31) 0.76 (0.39-1.47) 0.69 (0.32-1.45) 1.06 (0.58-1.94) 0.92 (0.47-1.80) 

Section of infectious or respiratory 1.52 (0.93-2.49) 1.42 (0.80-2.52) 1.29 (0.75-2.20) 1.31 (0.70-2.44) 1.42 (0.84-2.41) 1.40 (0.77-2.56) 

Other section 1.19 (0.76-1.88) 0.98 (0.57-1.69) 0.96 (0.58-1.59) 0.88 (0.48-1.61) 1.54 (0.94-2.52) 1.32 (0.74-2.35) 

Perceived threat 1.50 (1.31-1.72) 1.53 (1.32-1.76) 1.52(1.30-1.77) 1.57 (1.34-1.84) 1.29 (1.13-1.48) 1.32 (1.15-1.52) 

 

 

Table 5. Partial correlation analysis of sleep quality, anxiety and depressive symptoms 

Variables Anxiety Depressive symptoms  PSQI Perceived threat  

Anxiety 1 - - - 

Depressive symptoms 
0.78 

P<0.001 
1 - - 

PSQI 
0.49  

P<0.001 

0.60 

P<0.001 
1 - 

Perceived threat 
0.31  

P<0.001 

0.30  

P<0.001 

0.23  

P<0.001 
1 
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inconsistencies in the findings might be the research instruments used to examine 

the depression symptoms and the concerned cut-off point in these studies. 

Another finding of this study suggested a significant relationship between 
perceived threats with anxiety, symptoms of depression, and sleep quality. 

Operationally, perceived threat is a combination of perceived sensitivity and 

perceived severity of a disease. Accordingly, individuals perceive themselves as 
susceptible to COVID-19 and strongly perceive the disease severity and 

complications at the same time. In other words, the medical staffs on the frontline 

of the fight against this disease perceive themselves to be at risk of the disease 
and believe in more severe and more fatal clinical symptoms and complications 

in the case of being infected. The perceived threat might have been caused by the 

fact that they are dealing with the patients every day and have witnessed severe 
symptoms in the patients and their deaths. This acts as a guide to external action, 

leading to the perceived severity of this disease. On the other hand, the lack of 

definite vaccines and treatments for this disease as well as its unknown nature 
can aggravate such feelings of fear and threat, resulting in enhanced levels of 

anxiety and depression accompanied with sleep disorders and reduced sleep 

quality. According to Li et al., high perceived severity increases negative 
emotions, cell phone use, and caution in the case of COVID-19 disease (26). 

Moreover, in their study conducted in the early stages of COVID-19 disease in 

Hong Kong, Kwok et al. revealed high perceived sensitivity and severity among 

the participants (27). 

The other findings of the present study showed that the high perceived threat 

in females, compared to males, was significantly associated with increased levels 
of anxiety. Shahnazi et al. also found out that the preventive behaviors against 

COVID-19 disease were significantly more frequent among women than men 
(28). This is probably because of women’s stronger desire to be healthier, in 

comparison to men. Paramedics are also exposed to a higher perceived threat, in 

comparison to physicians, as they perceive themselves to be more likely to 
develop COVID-19 disease due to their frequent contacts with patients and 

continuous care. Unlike anxiety, only symptoms of depression were significantly 

correlated with high perceived threats. Sleep quality was significantly correlated 
with age range of >35 years, work experience of >10 years, and high perceived 

threats. In the multivariate logistic regression analysis, there was still a significant 

relationship between gender and the perceived high threat with anxiety; however, 
no significant relationship was observed between paramedical occupations and 

anxiety. According to this model, holding a bachelor's and master's degree, in 

comparison to diploma, reduced the likelihood of anxiety. Similar relationships 
are also observed for the symptoms of depression. Unlike anxiety and symptoms 

of depression, the multivariate model showed no significant relationship between 

potential variables with participants' sleep quality. An examination of the 
relationships between anxiety, symptoms of depression, sleep quality, and a 

perceived threat documented that anxiety was significantly and directly 

correlated with symptoms of depression, sleep quality, and perceived threat. 
Moreover, a significant direct relationship was found between depressive 

symptoms, sleep quality, and perceived threat. Additionally, a direct and 

significantly moderate relationship existed between perceived threat and sleep 
quality. Since the high perceived threat and fear of COVID-19 disease raised 

anxiety among the involved medical personnel, it also led to depression and sleep 

disorders. 
 

Conclusion 

The prevalence of COVID-19 has not only raised a major public health concern 

but also posed high levels of psychological distress, especially among medical 

personnel. In our study, 71.03% of frontline health workers during COVID-19 
Pandemic in Iran suffered from low sleep quality, 50.5% had anxiety, and 28.10% 

had depression symptoms. There was a statistically significant relationship 

between perceived threats with anxiety, symptoms of depression, and sleep 
quality. The other findings of the present study showed that the high perceived 

threat in females, compared to males, was significantly associated with increased 

levels of anxiety. These findings provide planners, policymakers, and mental 
health professionals with valuable information about the psychological effects of 

the viral disease spread. The mental health problems of the personnel involved in 

the fight against COVID-19 disease should be researched and screened sooner to 
be provided with health services. On the other hand, training the health staff on 

how to deal with and manage themselves in such conditions psychologically 

would be effective in preventing psychological problems. Telemedicine can 
protect medical personnel, especially physicians as it enables staff to quarantine 

the ones exposed to COVID-19 disease at home and communicate with patients 

via a computer. This in turn reduces workload and optimizes the presence of 
patients with unfavorable conditions (29). 

The present study also had some limitations. First, this cross-sectional study 

used self-report instruments, and this makes problems in detecting the causal 
relationships. However, logistic regression analysis was also employed. Second, 

the research samples consisted of individuals who were the members of social 

networks and excluded other individuals. This makes the generalization of the 
findings difficult. 
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