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Background: Pre-hospital paramedics providing immediate care to patients with contagious 
disease are at a high risk of infection. This study aimed to assess the exposure risk and risk 
management practices of pre-hospital paramedics during the COVID-19 pandemic. 

Materials and Methods: A cross-sectional study was conducted among 335 paramedics from 
49 emergency medical stations in two cities located in northwestern of Iran, who were recruited 
through census. Data were collected using a World Health Organization (WHO) questionnaire 
to assess the COVID-19 exposure risk among health workers.

Results: The results showed that the highest risk of exposure (86.0%) was in the domain of 
occupational exposure, and 55.2% of paramedics were at high risk of exposure to COVID-19. 
Among paramedics, 95.2% used personal protective equipment (PPE) when caring for patients 
and 93.1% when performing aerosol-generating procedures. 

Conclusion: A significant number of pre-hospital paramedics were found to be at high 
exposure risk to COVID-19 during ambulance missions. Therefore, adherence to contact 
and droplet precautions, implementation of airborne precautions during aerosol-generating 
procedures, access to appropriate PPE, proper use of PPE, and participation in appropriate 
training courses may lead to improved exposure risk management and enhance their safety.
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Introduction

re-hospital emergency medical technicians 
or paramedics provide medical care in di-
verse, unique, uncontrolled, and danger-
ous environments [1]. Accordingly, they 
encounter numerous infectious patients 
with unknown histories who require urgent 
treatment, which may expose them to in-

fectious diseases [2]. Because of caring for patients and 
providing emergency care, such as cardiopulmonary re-
suscitation (CPR), suctioning and intubation, paramed-
ics are at high risk of infectious diseases [3]. Therefore, 
paramedics risk management and safety is an important 
issue in emergency management.

Exposure risk is defined as contact with a suspected 
or infected COVID-19 patient without the use of stan-
dard personal protective equipment (PPE) components 
by pre-hospital paramedics [4], while risk management 
involves the activities undertaken to reduce exposure to 
COVID-19 [5].

During the recent COVID-19 pandemic crisis, pre-hos-
pital paramedics were the first healthcare providers for 
patients and played an important role in health outcomes 
[6]. They were placed at great risk to save patients’ lives 
[7, 8]. In a 2020 study by Ashinyo et al., in Ghana, 80.4% 
of pre-hospital personnel were at high COVID-19 expo-
sure risk [9], and this rate was 32.7% in another study 
from Korea [10]. As an emerging and contagious dis-
ease, the COVID-19 pandemic reated a major challenge 
for pre-hospital paramedics that requires strict adherence 
to protocols [11]. During this time, emergency medical 
service (EMS) dispatch missions worldwide increased 
dramatically. Because paramedics encountered many 
infected patients, they were at higher risk of illness, and 
an unprecedented workload was imposed on them [6, 
7, 12-15]. During this period, the number of missions 
to transport patients with acute respiratory distress syn-
drome and CPR increased by 56% and 58%, respective-
ly [13-16]. To avoid infection, paramedics should strictly 
follow protocols and guidelines and use PPE [17]. They 
should take advantage of PPE to comply with standards 
when transporting or caring for patients with COVID-19 
[17, 18]. The use of PPE was part of EMS standards 
when dealing with COVID-19 patients, which was rec-
ommended by World Health Organization (WHO) [19]. 
PPE offers different levels of protection depending on 
the nature of its components, which include gloves, face 
masks, N95 masks, face shields, protective clothing, etc. 
[20]. Adequate access to PPE components, as well as 
their proper and principled use, reduces the risk of oc-

cupational exposure to the disease for paramedics [6]. 
Lack of access to this equipment, along with insufficient 
knowledge and training, can cause irreparable harm to 
paramedics [21]. Subsequently, it is important to evalu-
ate and manage the risk ratio among paramedics during 
the COVID-19 pandemic [22]. The provided informa-
tion can help improve paramedic safety during emerging 
diseases and pandemic crises. 

According to the Iran EMS system report, during the 
recent COVID-19 pandemic, daily calls to emergency 
medical care unit escalated unprecedentedly, and the 
number of missions increased by 35%, with 10-20% of 
daily missions dedicated to patients who were suspected 
or infected with COVID-19 [7]. However, the exposure 
risk rate, level of risk management, and safety of para-
medics are not known in most cities of Iran. The aim of 
this study was to assess the exposure risk and risk man-
agement of paramedics during the COVID-19 pandemic 
in Tabriz and Urmia cities in Iran. 

Materials and Methods

Design and samples 

This descriptive, cross-sectional study was conducted 
between March and May 2021. Data were collected 
from 49 rescue stations serving the metropolitan regions 
of Urmia and Tabriz located in northwestern of Iran with 
a total population of approximately 3,200,000 residents. 
In these regions, over 700,000 emergency calls are re-
ceived by emergency medical centers annually, of which 
more than 150,000 result in emergency operations re-
quiring the use of ambulances. The COVID-19 outbreak 
led to a sharp increase in the number of emergency calls 
and medical transports. 

Sampling was done through a census; the sample size 
was equal to the population size, and all 335 pre-hospital 
paramedics employed in 49 emergency medical stations 
were selected. The inclusion criteria were a minimum of 
six months of work experience and prior experience car-
ing for at least one patient with suspected or confirmed 
COVID-19 in the pre-hospital setting. Employees who 
worked part-time or in hospital emergency departments 
were not included in the study. Based on the exclusion 
criteria, questionnaires with more than 10% incomplete 
or missing responses were excluded from the analysis. 
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Data collection and tools

Data were collected using two questionnaires. The first 
questionnaire covered demographic and professional 
characteristics, such as age, marital status, highest level 
of qualification, history of COVID-19 infection (you and 
your family), work experience, hours worked per week, 
place of work, field of education, average number of mis-
sions, average number infected patients with COVID-19, 
and the median duration of contact with each patient. 

The second questionnaire was adapted from a question-
naire developed by WHO to assess the risk and manage-
ment of exposure to COVID-19. This tool is intended for 
healthcare facilities working with COVID-19 patients. 
It helps assess the risk to healthcare workers (HCWs) 
after exposure and provides recommendations for their 
management [23]. The questionnaire consists of three 
domains: Community exposure to the COVID-19 virus 
(2 items with yes/no responses), occupational exposure 
to the COVID-19 virus (6 items with yes/no responses), 
and adherence to infection prevention and control mea-
sures when in contact with suspected or infected CO-
VID-19 patients (22 items with a four-point Likert scale 
response). This questionnaire assesses the type of activity 
in which the HCW is involved. In addition, it measures 
the level of risk based on low- or high-risk events. If an 
HCW answers “yes” to any of the activities reported in 
the community and occupational exposure subscales, the 
individual is considered to be at high risk of exposure to 
the COVID-19 virus. If an HCW responds with other op-
tions, the individual is assessed as being at high risk for 
infection with the COVID-19 virus [9, 24, 25]. 

To calculate the overall exposure risk score, one point 
was assigned to high-risk items and zero points to low-
risk items. The sum of the overall scores from the ques-
tionnaire items was considered the individual’s total 
exposure risk score (score range=0-30). Finally, consid-
ering a score of 50%, values ≥15 were classified as high 
risk of exposure to COVID-19, while those <15 were 
classified as low risk of exposure [9].

In the present study, the questionnaires were first trans-
lated into Persian by a professional translator and then 
translated back into English by another professional 
translator. Both the translators and researchers evaluated 
all versions of the questionnaires, and the final Persian 
version was developed and approved through consensus 
after achieving good agreement for all items. For con-
tent validity, the Persian version was given to 10 pro-
fessors from the Faculty of Nursing and Midwifery, at 
Tabriz University of Medical Sciences and their sugges-

tions were taken into account. Additionally, face validity 
was assessed based on interviews with 10 pre-hospital 
paramedics. The reliability of the scale was assessed us-
ing Cronbach’s α coefficient in a pilot study involving 
30 pre-hospital paramedics (α=0.89). These paramed-
ics were not included in the research sample. To collect 
data, the questionnaires were administered online via 
Porsline, an online survey tool widely used in Iran. In 
coordination with the emergency services, contact infor-
mation for paramedics was collected and the link to the 
questionnaires was distributed to participants via e-mail 
and social media, including WhatsApp, Telegram, and 
short message service (SMS). To maximize response 
rates, three reminder messages were sent over a two-
month period. The response rate for the questionnaires 
was 90%. This methodology enabled the collection of a 
large dataset on the practical experiences of paramedics 
in treating COVID-19 patients in the pre-hospital setting. 

Statistical analysis

The collected data were analyzed using descriptive and 
inferential statistics, such as the chi-square and Fisher’s 
exact tests, as well as univariate and multivariate linear 
regression analysis using SPSS software, version 21.

Results

In this study, all participating pre-hospital paramed-
ics were male with a mean age of 32.81±6.81 years and 
their mean work experience was 8.41±6.15 years. Over 
two-thirds (68.7%) of paramedics were married. Pre-
hospital paramedics reported being in close contact with 
COVID-19 patients while providing care services, with 
a mean contact time of 30 minutes with each patient dur-
ing emergency missions. Tables 1 and 2 provide further 
details on demographic features of participants. 

Regarding exposure to COVID-19, 93.4% of paramed-
ics had a history of indoor contact with COVID-19 pa-
tients. Tables 3, 4, and 5 provide further details on partici-
pants’ exposure risk to COVID-19 and risk management. 

In terms of exposure risk rate, the highest exposure risk 
(86.0%) was found in the domain of occupational expo-
sure, and in general, 55.2% of paramedics were at high 
risk of exposure to COVID-19. Tables 6 and 7 provide 
further details on paramedics’ exposure risk rates and re-
gression analyses. 
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Discussion

The results of this study showed that most pre-hospital 
paramedics were at high risk of exposure to COVID-19, 
and the highest risk of exposure was found in the do-
main of occupational exposure. Some paramedics and 
their families contracted COVID-19. Consistent with the 
present study, other investigations concluded that HCWs 
have high rates of exposure to COVID-19 [9, 10, 26, 27]. 
These results are also consistent with reports of previous 
epidemics, such as severe acute respiratory syndrome 
(SARS) and Middle East respiratory syndrome (MERS) 
[20, 28].

The high risk of exposure to a contagious disease, such 
as COVID-19 should be managed appropriately as it can 
lead to infection, as well as psychological effects, such 
as burnout, reduced job satisfaction, intention to leave 
the job, etc. The results of a study showed that burnout 
was high among those who cared for long-term infected 
patients and among those who had a history of CO-
VID-19 [29]. In this regard, Lee and Kim emphasized 
that relevant organizations and managers must focus 
on preventive measures in the workplace to control the 
pandemic [10]. Since pre-hospital paramedics are at the 
forefront of the emergency response to pandemic [6] and 

are at high risk of exposure in the workplace, it is recom-
mended that they receive proper training and fully com-
ply with infection control standards [20, 30]. 

In the present study, most paramedics adhered to infec-
tion prevention measures and used PPE when caring for 
patients and performing aerosol-generating procedures, 
which may lead to appropriate exposure risk manage-
ment and improvement in their safety. While the results 
of some other studies indicated that compliance with in-
fection prevention measures and the use of PPE by pre-
hospital paramedics is challenging [1, 17].

Gulsen et al. reported a low prevalence of COVID-19 
among pre-hospital emergency personnel in Turkey. 
They explained that timely provision of necessary 
PPE, regular work programs, planning multiple sce-
narios for unexpected situations, and involving staff 
in decision-making are effective in controlling the dis-
ease and reducing exposure among them [19]. Murphy 
et al. reported that to reduce occupational exposure in 
pre-hospital paramedics, the implementation of risk re-
duction strategies, adequate access to PPE, and the prin-
cipled and proper application of it are the most effective 
measures [31]. 

Table 1. Demographic characteristics of paramedics (n=335)

Variables Sub-group No. (%)

Age (y)

≤35 239(71.3)

>35 96(28.7)

Mean±SD 32.81±6.81

Marital status

Single 95(28.4)

Married 230(68.7)

Divorced 10(3)

Highest level of qualification

Diploma and under diploma 16(4.8)

Associate degree 115(34.3)

Bachelor’s degree 186(55.5)

Master’s degree 12(3.6)

PhD 6(1.8)

COVID-19 history
Yes 202(60.3)

No 133(39.7)

COVID-19 history in family members
Yes 216(64.7)

No 118(35.3)
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Table 2. Occupational characteristics of paramedics (n=335)

Variables Sub-group No. (%)

Work experience (y)

≤10 225(67.2)

>10 110(32.8)

Mean±SD 8.41±6.15

Workplace 

Urban emergency station 204(60.9)

Non-urban emergency station 74(22.1)

Urban and non-urban emergency station 54(16.1)

Aerial emergency station 3(0.9)

Field of education

EMT 236(70.4)

Nursing 64(19.1)

Anesthesia 11(3.3)

Operating room 2(0.6)

Others 22(6.6)

Training on COVID-19
Yes 288(86)

No 47(14)

Working hours per week in the EMS

48 72(21.5)

72 147(43.9)

96 89(26.6)

Over 96 27(8.1)

Average number of missions in a 24-hour shift

1-5 124(37)

6-10 82(24.5)

11-15 50(14.9)

16-20 63(18.8)

≤20 16(4.8)

Average number of suspected patients

<3 151(45.5)

3-5 96(28.7)

6-10 78(23.3)

>10 10(3)

Mean duration of contact with each COVID-19 
patient

15 min 56(16.7)

30 min 104(31)

45 min 85(25.4)

1 h 63(18.8)

>1 h 27(8.1) 

EMS: Emergency medical service; EMT: Emergency medical technician.�
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Table 3. Paramedics’ exposure risk to COVId-19 (n=335)

Domains Items Risk Level No. (%) P*

Community 
exposure

History of being with COVID-19 patients in a 
common place

Yes 313(93.4)

<0.001
No 22(6.6)

History of traveling with a COVID-19 patient with 
a distance of 1 meter from each other 

Yes 239(71.3)

No 96(28.7)

Occupational 
exposure 

Direct care of a COVID-19 patient

Yes 306(91.3)

<0.001No 10(3)

Unclear 19(5.7)

Face-to-face contact with a COVID-19 patient

Yes 300(89.6)

<0.001No 15(4.4)

Unclear 20(6)

Medical interventions on the COVID-19 patient 
during AGPs

Yes 235(70.1)

<0.001No 52(15.5)

Unclear 48(14.4)

Presence/performing at the patient beside dur-
ing AGPs 

Intubation
Yes 178(53.1)

0.275
No 157(46.9)

Nebulizer treat-
ment

Yes 62(46.9)
<0.001

No 273(81.5)

Collecting sputum 
samples

Yes 32(9.6)
<0.001

No 303(90.4)

Suction
Yes 130(38.8)

<0.001
No 205(61.2)

Tracheotomy
Yes 17(5.1)

<0.001
No 318(94.9)

Bronchoscopy
Yes 21(6.3)

<0.001
No 314(93.7)

CPR
Yes 204(60.9)

<0.001
No 131(39.1)

Other
Yes 72(21.5)

<0.001
No 236(78.5)

CPR: Cardiopulmonary resuscitation; AGP: Aerosol-generating procedure.�

*Chi-square test.
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In this study, the risk of exposure to COVID-19 was 
higher among staff who provided more intensive medi-
cal care to the infected patients. Given that prolonged 
contact with infected individuals increases the risk of 
illness [1], paramedics must use standard PPE and de-
crease the time spent with such patients as much as pos-
sible to improve their safety [1, 32]. 

Conclusion

Pre-hospital paramedics were at high risk of exposure 
to COVID-19, and the highest risk of exposure was 

found in the domain of occupational exposure. Hence, 
staff training, adequate access to PPE and training on 
its use, adherence to standards in implementing protec-
tive protocols, minimizing the length of stay for infect-
ed patients, and disinfecting ambulances and medical 
equipment will be helpful in preventing the spread of 
COVID-19 and reducing the risk of infection. 

Table 4. Paramedics’ adherence to infection prevention and control measures during patient care (n=335)

Items Risk Level No. (%) P*

Using PPE during care of COVID-19 patients
Yes 319(95.2)

<0.001
No 16(4.8)

Gloves
Low 183(54.6)

<0.001
High 152(45.4)

Mask
Low 221(66)

<0.001
High 114(34)

Face shield
Low 63(18.8)

<0.001
High 272(81.2)

Gown
Low 63(18.8)

<0.001
High 272(81.2)

Removing and replacing PPE
Low 195(58.2)

0.003
High 140(41.8)

Hand hygiene before and after touching the 
COVID-19 patient

Low 208(62.1)
<0.001

High 127(37.9)

Hand hygiene before and after any clean or 
aseptic procedure on a COVID-19 patients 

Low 208(62.1)
<0.001

High 127(37.9)

Hand hygiene before and after contact with 
body fluids of COVID-19 patients

Low 247(73.7)
<0.001

High 88(26.3)

Hand hygiene even with gloves after touching 
COVID-19 patient’s surroundings

Low 227(67.8)
<0.001

High 108(32.2)

Regularly disinfecting frequently-touched sur-
faces (at least three times a day) 

Low 125(37.3)
<0.001

High 210(62.7)

PPE: Personal protective equipment. *Chi-square test.�

Javanmardi K, et al. Exposure Risk Assessment of Prehospital Paramedics. HDQ. 2026; 11(2):139-150.

January 2026, Volume 11, Number 2



146

Limitations

This study relied on self-reported questionnaires to col-
lect data and evaluate paramedics’ performance; there-
fore, there may be recall bias. Furthermore, the research 
was only conducted in the cities of Tabriz and Urmia in 
Iran, which limits the transferability to other regions of 
the country. Future studies using objective performance 
metrics across a larger geographic area would strengthen 
conclusions regarding paramedics’ competencies at a na-
tional level. In addition, the assessment was limited to 

the personnel of pre-hospital emergency service. Com-
parative analyzes of pre-hospital and hospital-based 
findings could provide valuable insights to optimize the 
continuity of care for patients with COVID-19. Another 
limitation of our study was online data collection; as a 
result, the accuracy and authenticity of the subjects may 
differ from those obtained in a field survey. 

Table 5. Paramedics’ adherence to infection prevention and control measures during aerosol-generating procedures (n=335)

Items Risk Level No. (%) P*

Using PPE during AGPs for COVID-19 patients
Yes 312(93.1)

<0.001
No 23(6.9)

Gloves
Low 210(62.7)

<0.001
High 125(37.3)

N-95 mask
Low 190(56.7)

<0.001
High 145(43.3)

Face shield
Low 63(18.8)

<0.001
High 272(81.2)

Gown
Low 80(23.9)

<0.001
High 255(76.1)

Apron
High 29(8.7)

<0.001
Low 306(94.3)

Removing and replacing PPE after AGPs
Low 193(57.6)

0.006
High 142(42.4)

Hand hygiene even with gloves before and after 
touching the COVID-19 patients during AGPs

Low 215(64.2)
<0.001

High 120(35.8)

Hand hygiene before and after AGPs for CO-
VID-19 patients

Low 226(67.5)
<0.001

High 109(32.5)

Hand hygiene even with gloves after touching 
COVID-19 patient’s surroundings during AGPs 

Low 227(67.8)
<0.001

High 108(32.2)

Regularly disinfecting frequently-touched sur-
faces (at least three times a day) during AGPs 

Low 139(41.5)
0.002

High 196(58.5)

AGP: Aerosol-generating procedure.�

*Chi-square test.
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Table 6. Distribution of COVID-19 exposure risk for paramedics

Domains Risk Level No. (%) P*

Community exposure
Low 105(31.3)

<0.001
High 230(68.7)

Occupational exposure
Low 47(14)

<0.001
High 288(86)

Adherence to infection preven-
tion measures

Low 203(606)
<0.001

High 132(39.4)

Total score of exposure risk 
Low 150(44.8)

0.063
High 185(55.2)

*Chi-square test.�

Table 7. Univariate and multivariate linear regression analysis between socio-demographic features and the exposure risk of 
COVID-19 among pre-hospital paramedics

Variables Sub-group
Univariate Multivariate

β (CI: 95%) P β (CI: 95%) P

Highest level of quali-
fication

Bachelor’s degree Reference

High school diploma or 
under diploma 12.28 (2.54, 22.02) 0.014 6.41 (-5.69, 18.51) 0.298

Associate degree 0.521 (-3.91, 4.96) 0.818 1.17 (-3.51, 5.86) 0.622

Master’s degree 6.82 (-4.31, 17.96) 0.229 8.98 (-2.05, 19.99) 0.110

PhD 18.32 (2.8, 23.82) 0.021 17.82 (0.711, 34.94) 0.041

Field of education 

EMT Reference

Nursing 1.88 (-3.39, 7.16) 0.483 0.556 (-5.02, 6.13) 0.845

Anesthesia -1.33 (-12.87, 10.21) 0.821 -0.841 (-12.35, 10.67) 0.886

Operating room 19.99 (-6.59, 46.56) 0.140 20.12 (-6.02, 46.27) 0.131

Other 12.93 (4.59, 21.28) 0.002 7.86 (-2.77, 18.5) 0.147

COVID-19 history in 
family members

No Reference

Yes 5.48 (1.20, 9.76) 0.012 5.65 (1.38, 9.92) 0.010

Access to IV line 
Yes Reference

No -5.26 (-10.24, 0.274) 0.039 -7.11 (-12.11, -2.12) 0.005

EMT: Emergency medical technician.�
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