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Abstract 

Background: During the pandemic of COVID-19, Healthcare Workers (HCWs) have been at the 

forefront of infection; they could also carry the disease to the others. 

Methods: In this cross-sectional study, HCWs in five hospitals of Mashhad University of Medical 

Sciences were included from 20 March to 21 July, 2020. HCWs were divided into two categories of 

frontline and second-line. The checklist was researcher-made and was on the basis of WHO risk 

factors regarding COVID-19, MERS and SARS. The participants were analyzed. The participants 

were asked, via phone call, to answer questions in 3 sections of demographics, probable risk factors, 

and clinical manifestations. The need for Personal Protective Equipment (PPE) and its availability 

were also evaluated. 

Results: From among 534 HCWs included in this study, 197(57.6%) were females; most of them 

were nurses, and the mean ± SD age was 36.02 ± 8.5 years. Eighteen HCWs were hospitalized due to 

the severity of disease, most of whom were front-line HCWs. Malaise (78.7%), fever (68.1%) and 

gastrointestinal symptoms (63.7%) were the most common manifestations in the participants. 

Smoking (OR=0.078, P=0.001) and underlying diseases (OR=2.19, P=0.025) were known as the 

factors predicting HCWs hospitalization. Being smoker and participating in intubation procedure were 

independent predictors of hospitalization in HCWs. 

Conclusion: Frontline HCWs had a significantly higher risk of COVID-19 infection, as compared to 

the second-line group. Although adequate supplies of PPE are necessary, they do not completely 

mitigate high-risk exposures. 
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1- INTRODUCTION 

Coronaviruses are among the most 

important human and animal pathogens. A 

novel coronavirus was identified that 

caused widespread pneumonia in Wuhan, a 

city in the Hubei Province of China at the 

end of 2019. The virus spread rapidly, 

causing an epidemic in China, and then 

outspread to other countries worldwide (1). 

The primary route of transmission of 

severe acute respiratory syndrome 

coronavirus 2(SARS-CoV-2) is direct 

person-to-person transmission. It seems 

that respiratory droplets containing the 

virus through coughing, sneezing or 

talking can transmit the disease to others 

(2). Also viruses present on surfaces that 

are highly contaminated (such as those in 

health centers). They may be a route of 

transmission if a person touches them and 

then touches mucosal membranes such as 

the mouth, eyes and nose (1). Whether 

SARS-CoV-2 can be transferred via 

airborne under natural conditions is a 

challenging issue (3, 4). However, in the 

aerosol production procedures, airborne 

precautions are universally recommended 

in the health care settings (5). This virus 

has been also found in non-respiratory 

samples, including stool, blood, ocular 

secretions and semen; but the role of 

transmission through these sites is unclear 

(6-11). Oral fecal transmission cannot be 

definitively suggested as a route of 

transmission (12). 

During the pandemic of COVID-19, 

healthcare workers (HCWs) have been at 

the forefront and at high risk of infection; 

they could also carry the disease to the 

community and spread the virus to their 

family members or anyone in touch (13). 

Hence, infection is common among 

medical and nursing staff. Therefore, 

guidelines of using personal protective 

equipment are highly recommended for 

protecting HCWs (14-16). Prevention of 

COVID-19 infection in HCWs is very 

important because of their role in the 

clinical management of patients and 

ensuring infection control. 

Consequently, recognizing risk factors of 

infection in frontline HCWs to COVID-19 

is very important to prevent further 

infection spread. This study was, therefore, 

designed to identify COVID-19 risk 

factors in HCWs to adopt appropriate 

preventive measures. Among these actions, 

we can mention training of personnel, 

elimination of risk factors if possible, and 

applying corrective measures in the field 

of HCW's lifestyles. 

2- MATERIALS AND METHODS 

2-1. Design and participants 

In this cross-sectional study, 534 

HCWs in five centers of Akbar, Imam 

Reza, Ghaem, Shariati and Dr. Sheikh, 

affiliated to Mashhad University of 

Medical Sciences, were included from 20 

March to 21 July, 2020. 

First, a list of HCWs with COVID-19 

infection was received from the 

administrative affairs of the mentioned 

hospitals by permission of the university. 

HCWs were divided into two categories of 

frontline and second-line. Frontline HCWs 

were defined as participants who reported 

direct contact with COVID-19 patients. 

And risk factors were asked from HCWs 

by telephone. 

2-2. Data collection 

Data including baseline demographic 

information, comorbidities, daily 

information about potential symptoms, 

COVID-19 test and risk factors were 

recorded. COVID-19 infection was 

confirmed according to the guideline for 

diagnosis and treatment of new 

coronavirus, issued by the National Health 

Commission of Iran. 

Data were collected based on WHO 

reports of risk factors associated with 

COVID-19 pandemic. In summary, the 

participants were asked to answer 



Golnari et al. 

Int J Pediatr, Vol.11, N.04, Serial No.112, Apr. 2023                                                                                   17592 

questions in 3 sections including 

demographics, probable risk factors, and 

clinical manifestations. The need for 

Personal Protective Equipment (PPE) and 

its availability were also evaluated. 

2-3. Ethical considerations 

This research was approved by the Ethics 

Committee of Mashhad University of 

Medical Sciences 

(IR.MUMS.REC.1399.172990228). All 

participants gave a written informed 

consent. 

2-4. Data Analysis 

Data entered into SPSS software version 

19 (SPSS Inc. Chicago, Il, The USA). 

Descriptive data were reported using 

mean, standard deviation, frequency and 

percentage. Independent t-test was used to 

evaluate quantitative variables and Fisher 

exact test or Chi Square to assess the 

association between variables. P-value 

below 0.05 was considered to be 

statistically significant. Regression 

analysis was used to analyze the risk 

factors. 

3- RESULTS 

Out of 534 HCWs included in this 

study, 197(57.6%) were female; most of 

them were nurses, and the mean ± SD age 

was 36.02 ± 8.5 years. Demographic 

information of the participants is presented 

in Table 1. 

 

Table-1: Demographic characteristics of the study participants 

variable Frequency (%) 

sex 
male 145 (42.4%) 

female 197 (57.6%) 

Age, year 

˂ 30 101 (29.5%) 

30-40 164 (48%) 

40-50 60 (17.5%) 

50-60 15 (4.4%) 

˃ 60 2 (0.6%) 

smoking 19 (5.6%) 

Family history of COVID-19 75 (21.9%) 

History of influenza vaccination 74 (21.6%) 

HCW 
front line 196 (57.3%) 

second line 146 (42.7%) 
 

Most participants wore surgical masks 

(65.6%), 79 (1.27%) of them used N95 

masks, and others wore both of them 

concurrently. 

Reuse of N95 masks was significantly 

more frequent in the frontline HCW 

compared to second-line ones (P=0.035). 

Although reuse of surgical masks was 

significantly higher in the second line 

HCWs (P=0.013). Table 2 demonstrates 

individual and clinical risk factors in front 

and second-line HCWs. 

Access to personal protective equipment 

was 47.6% and 69.3% in the frontline and 

second-line groups, respectively, which 

was significantly higher in the second-line 

group )P=0-001). 

Eighteen HCWs were hospitalized due to 

the severity of disease, most of whom were 

front-line HCWs. In addition, malaise 

(78.7%), fever (68.1%) and 

gastrointestinal symptoms (63.7%) were 

the most common manifestations in the 

participants. Signs and symptoms observed 

in the study participants are presented in 

Fig. 1. 
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Table-2: Comparison of personal and clinical risk factors in front and second line HCWs 

Risk factors 

Health care workers 

P value* front line 

N=196 

second line 

N=146 

Mean of age 36.16 ± 9.1 35.81±7.71 0.704 

Sex (male) 61 (31.1%) 84(57.5%) 0.001 

Duration of symptoms 4.38 ± 3.03 3.86±2.45 0.131 

Hospitalization 11 (5.6%) 7 (4.8%) 0.469 

Family history of COVID-19 45 (23%) 30 (20.5%) 0.345 

smoking 5 (2.6%) 14 (0.6%) 0.005 

History of influenza vaccination 39 (19.9%) 35 (24%) 0.220 

Reuse of N95 masks 65 (55.6%) 33 (39.7%) 0.035 

Reuse of surgical mask 101 (68.7%) 107 (81.1%) 0.013 

Participate in intubation process 122 (70.5%) 51 (39.8%) 0.001 

COVID-19 Infection in colleagues 102 (64.6%) 109 (83.2%) 0.001 

Underlying disease 56 (31.8%) 32 (24.2%) 0.092 

Wear protective clothing 74 (42%) 58 (42.3%) 0.525 

Wear protective shield 65 (36.9%) 51 (36.2%) 0.491 

Prophylaxis with 

hydroxychloroquine 200 mg/ One 

every 12 hours 

22 (13.3%) 4 (3%) 0.001 

Doing invasive procedures 119 (70%) 31 (24.8%) 0.001 

Cardiopulmonary resuscitation 101 (59.1%) 39 (31.5%) 0.001 

Eating during work shifts at the 

place of activity and reuse of the 

same mask as before 

97 (49.51%) 52 (36.5%) 0.007 

Work shift 

time 

Morning 26 (15.1%) 7 (5.1%) 

0.001 

Evening 13 (7.6%) 19 (13.9%) 

Night 12 (7%) 4 (2.9%) 

All times 89 (51.7%) 82 (59.9%) 

Morning+ evening 17 (9.9% - 

Morning+ Night 1 (0.6%) 21 (15.3%) 

Evening+ Night 14 (8.1%) 4 (2.9%) 

* Independent T-Test 
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Fig. 1: Signs and symptoms of COVID-19 in HCWs 

 

There were associations between 

hospitalization with age (P=0.012), 

consumption of food during work shifts 

(r=0.128, P=0.018), having an underlying 

disease (r=0.155, P=0.007), activity during 

intubation of patients (r=0.118, P=0.041) 

and smoking (r=0.171, P=0.001). 

Moreover, in our study, smoking 

(OR=0.078, P=0.001) and underlying 

disease (OR=2.19, P=0.025) were 

recognized as the factors predicting HCWs 

hospitalization. Furthermore, multivariate 

regression analysis showed that smoking 

(OR=0.83, P=0.002) and activity during 

patient intubation (OR=5.2, P=0.001) were 

independently predictors of 

hospitalization. 

4- DISCUSSION 

The current study revealed that reuse 

of N95 or surgical masks, intubation 

process, prophylaxis with 

hydroxychloroquine 200 mg/one every 12 

hours, doing invasive procedures, 

cardiopulmonary resuscitation, and 

consumption of food during work shifts 

were significantly higher in frontline 

HCWs compared to the second line ones. 

However, smoking was significantly more 

frequent in the second-line HCWs group. 

 Moreover, 10.4% of HCWs were 

hospitalized, most of whom were front-line 

ones. The results indicate that 

hospitalization was associated with age, 

eating during shifts, intubation process, 

having an underlying disease, and 

smoking. In addition, smoking and 

intubation processes were identified as 

predictors of hospitalization. 

One of the most important findings of our 

study was that participation in high-risk 

procedures such as intubation and 

cardiopulmonary resuscitation was a risk 

factor for COVID-19 infection in front-

line HCWs compared to the second-line 

ones. Studies are underway to determine 

various risk factors for COVID-19 

infection in HCWs (17-18). For instance, 

Ran et al. showed that infection with 

COVID-19 was related with staff ward and 

work activity, working hours and hand 

hygiene (19). 

Previous research has shown higher 

susceptibility to respiratory infectious 
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diseases for high-risk ward workers (20). 

This was also seen in the SARS epidemic. 

In a multicenter study in China, the 

incidence of SARS infection in intensive 

care unit workers was reported to be 

13.5% (21). Obviously, HCWs in high-risk 

wards are at greater risk for respiratory 

infections because of their involvement in 

aerosol production procedures (22). In 

another study, it was found that among 

2135190 participants in the United 

Kingdom and the United States, front-line 

HCWs had a 12-fold increase in catching 

COVID-19 infection (23). 

We indicated that smoking was a predictor 

of hospitalization of HCWs with COVID-

19 infection and this was consistent with 

the results of some previous studies. A 

systematic review and meta-analysis 

suggested smoking had a possible adverse 

effect on the severity of disease and 

mortality in hospitalized patients with 

COVID-19, especially young people 

without diabetes mellitus (24). Despite the 

fact, another systematic review that 

proposed the role of smoking as a risk 

factor for COVID-19 was highly criticized 

due to the lack of reliable data (25). 

Many diseases such as hypertension, 

cardiovascular diseases, diabetes mellitus, 

Chronic Obstructive Pulmonary Disease 

(COPD), cancer, and chronic kidney 

disease are tobacco-related diseases, and 

these are the most common underlying 

diseases among hospitalized COVID-19 

patients. Therefore, smoking is likely to 

have a negative impact on the 

consequences of COVID-19. 

The most common symptom of patients in 

our finding was malaise, while some 

studies reported coughing as the most 

frequent one (26). Nonetheless, in line 

with other studies, fever was one of the 

most common clinical manifestations in 

our patients (27). In a systematic review in 

China, COVID-19 gastrointestinal 

manifestations accounted for 18% of 

patients' clinical symptoms, while in our 

study 63.7% of patients had 

gastrointestinal manifestations (28). 

In our study, most HCWs were working at 

different times and for long hours. 

Working more than 10 hours a day can 

increase the risk of respiratory infections 

(29, 30). A study in China found that an 

increased risk of COVID-19 infection was 

associated with increased working hours 

(19). Therefore, limiting working hours 

(less than 10 hours per day), depending on 

the special role of HCWs is essential. 

The present investigation showed that 

more than half of the participants re-use 

health masks, which was more frequent in 

frontline HCWs compared to the second-

line ones. Nguyan et al. demonstrated that 

reuse of personal protective equipment or 

inadequate equipment is common in first-

line HCWs. This indicates that insufficient 

supplies of equipment for the staff or poor 

quality of equipment can increase the risk 

of developing COVID-19 by 31% to 46% 

(23). 

It seems, therefore, necessary to support 

HCWs by providing sufficient high-quality 

personal protective equipment. Repeated 

use of equipment can be associated with 

contamination and decomposition of their 

materials due to friction.  

5- CONCLUSION 

Frontline HCWs had a significantly 

higher risk of COVID-19 infection, as 

compared to the second-line group. Being 

smoker and participating in intubation 

procedure were independent predictors of 

hospitalization of HCWs. Although 

adequate supplies of PPE are necessary, 

they do not completely mitigate high-risk 

exposures.  
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