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ABstRAct

INtRODUctION: Traumatic brain injury (TBI) is a leading cause of death and disability. In many cases of 
TBI-related intracranial hemorrhage (ICH) is associated with a high risk of coagulopathy and may lead to an 
increased risk of hemorrhage growth. Therefore, tranexamic acid (TXA), which is known as an antifibrinolytic 
agent that reduces bleeding by inhibiting the breakdown of blood clots, might limit ICH expansion. 

MAteRIAL AND MetHODs: We aimed to quantify the effects of TXA in brain injury and thus performed a lit-
erature search using PubMed, Web of Science, Scopus, EMBASE, and Cochrane Center Register of Controlled 
Trials (CENTRAL) for studies that were published between the respective database inception, and April 10, 
2021. 

ResULts: A total of nine studies were identified; these included 5845 patients treated with, and 5380 treated 
without TXA. The 28-day or in-hospital mortality was 17.8% for the TXA group, compared with 19.3% for 
the no-TXA group (OR = 0.92; 95% CI: 0.83, 1.01; p = 0.08). At 6-months follow-up, mortality was 18.3% vs 
19.9% (OR = 0.91; 95% CI: 0.63–1.31; p = 0.60), with and without TXA, respectively. A Glasgow Outcome 
Scale less than 4 points at 28-days follow-up was reported in 3 studies and was 29.8% vs 34.8% (OR = 0.91; 
95% CI: 0.45, 1.82; p = 0.78), with and without TXA, respectively. No differences were found in adverse 
events between TXA and non-TXA groups.

cONcLUsIONs: Our analysis found showed no statistical significance between TXA and non-TXA treatment 
of TBI patients, however, in the TXA group a trend to decrease 28-day mortality compared to non-TXA 
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INtRODUctION
Traumatic brain injury (TBI), which is a form of ac-
quired brain pathology, occurs when a sudden force 
inflicts damage to the brain [1]. According to the 
Centers for Disease Control and Prevention, around 
2.5 million people in the U.S. report to the emergen-
cy departments seeking help regarding TBI [2]. The 
consequence of TBI results in almost 6 million Amer-
icans living with lifelong complications following TBI 
[3]. While the classification of the TBI can be com-
plicated, most systems consider physical abnormality 
and dysfunctional severity to assess the injury [4]. 
One of the most popular and widespread systems is 
the Glasgow Coma Scale (GCS). It stratifies injury on 
a 3–15 point scale; where 13–15 is considered mild, 
9–12 moderate, and below 9 to be severe brain inju-
ry [5]. When discussing severity, one may also classi-
fy TBI depending on the length of unconsciousness, 
where mild, moderate, or severe injury results in the 
loss of consciousness in terms of seconds, minutes, 
or hours, respectively [6]. While the vast majority of 
TBI represents a mild concussion [7], in which the 
symptoms resolve within 1–2 weeks, around 15% of 
patients suffer long-term complications [8]. 

Although accounting for a minority of overall 
cases, severe TBI is a leading cause of morbidity and 
mortality worldwide [9]. Severe trauma causes may 
result in coagulopathy [10], with the consequence 
of bleeding and cerebral edema. Several procedures 
have been implemented in order to reduce damage 
caused by this cascade of events such as hyperventi-
lation, diuretics, and CFS drainage [11]. In order to 
protect the brain, several drugs are used, e.g., bar-
biturates, [12] which reduce the brain metabolism; 
however, U.S. Food and Drug Administration (FDA) 
has not approved any drug therapy for the treat-
ment of TBI. Tranexamic acid has been proposed as 
a candidate drug in the management of severe TBI 
due to its ability to decrease the conversion of plas-
minogen to plasmin, which reduces fibrinolysis and 
stabilizes the blood clot [13]. At present, whether it 
is effective in improving outcomes is unclear.

We thus conducted a systematic review of rand-
omized-controlled trials (RCTs) to evaluate the safety 

and efficacy of tranexamic acid in acute brain injury, 
hypothesizing that we would find a clinically mean-
ingful result.

MAteRIAL AND MetHODs
This systematic review and meta-analysis were per-
formed under the preferred reporting items for  
systematic review and meta-analysis (PRISMA) 
guidelines [14]. This study represents a continuation 
of prior research on the use of TXA previously under-
taken by the authors [15, 16].

search strategy
Two independent reviewers (M.A-J, L.S.) performed 
a computerized search of EMBASE, PubMed, Scop-
us, Web of Science and Cochrane Center Register of 
Controlled Trials (CENTRAL) from database inception 
until April 10, 2021. We included only English-lan-
guage publications. Following the strategy, which 
combined keywords was used: ‘tranexamic’ or ‘TXA’ 
or ‘tranexamic acid’ or ‘hemorrhage control’ and 
‘injuries*’ or ‘trauma’ or ‘wounds’ or ‘head injury’ or 
‘brain injury’ or ‘traumatic brain injury’ or ‘TBI’ and 
‘prehospital’ or ‘military’ or ‘combat’ or ‘civil*’ or 
‘emergency medicine’ or ‘ED’ or ‘ER’. Additionally, 
we manually searched references listed in reports 
and review articles to identify potentially missed 
trials. 

selection criteria
Studies that were included in this meta-analysis had 
to fulfill the following PICOS criteria: 1. Participants, 
patients with head injury 18 years old or older; 
2. Intervention, tranexamic acid treatment; 3. Com-
parison, non-TXA treatment; 4. Outcomes, detailed  
information for survival or mortality; 5. Study de-
sign, randomized controlled trials comparing TXA 
and non-TXA care for their effects in patients with 
brain injury. Studies were excluded if they were re-
views, observational studies, animal studies, case 
reports, letters, conference or poster abstracts, or 
articles not containing original data.

treatment was observed. More high-quality studies are needed to show the significant benefit of using TXA, 
especially in moderate and severe TBI patient groups.

KeY WORDs: blood conservation, antifibrinolytic, tranexamic acid, hemostasis, head trauma, meta-analysis
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Data extraction
Two reviewers (M.A-J, and L.S.) independently ex-
tracted all important information from the full-text 
original publications and entered it into an elec-
tronic data sheet specifically designed for this trial. 
Any disagreements were discussed and resolved in 
a consensus meeting with the third reviewer (A.G.). 
Extracted information included: year of study, coun-
try, study design, patient demographics, and study 
outcomes. Data were extracted for the following 
outcomes: 28-day or in-hospital mortality, Glasgow 
Outcome Scale (GOS) less than 4 points in 28-days 
follow-up [17], length of stay in Intensive Care Unit 
(ICU), and in-hospital and adverse events includ-
ing thrombotic events. We also extracted data for 
longer follow-up if available. Duplicate reports from 
the same study were excluded. 

Risk of bias and quality assessment
Two investigators (M.A-J, and L.S.) independently eval-
uated studies for risk of bias and quality assessment. 
Any disagreements were discussed and resolved in 
a consensus meeting with the third reviewer (A.G.). 
The RoB 2 tool (revised tool for risk of bias in rand-
omized trials) was used to assess the quality of ran-
domized studies [18] and the ROBINS-I tool (tool to 
assess the risk of bias in non-randomized studies of in-
terventions) was used to assess the quality of non-ran-
domized trials [19]. The risk of bias assessments was 
visualized using the Robvis application [20]. The scale 
has seven main domains (confounding, participant se-
lection, classification of interventions, deviation from 
interventions, missing data, outcome measurement, 
and selection of reported results) and assigns one 
point for each of the following four judgments: crit-
ical, serious, moderate, and low. The review authors’ 
judgments about each risk of bias item are provided 
in Figures 4–5 in Supplementary File 1.

To assess the quality of evidence we applied the 
Grading of recommendations Assessment, Develop-
ment, and Evaluation (GRADE) approach [21] with 
GRADEpro software (version 3.6 for MacOS). More-
over, the quality of evidence was rated (presence or 
absence) on the following variables: inconsistency, 
indirectness, imprecision of the results, and pub-
lication bias. The quality of evidence for the main 
outcomes was graded as high, low, and very low. 

Outcomes 
The primary outcome of the current meta-analysis 
was 28-day or in-hospital mortality. The secondary 

outcomes were Glasgow Outcome Scale (GOS) less 
than 4 points in 28-days follow-up, length of stay 
in Intensive Care Unit (ICU) and in hospital, and ad-
verse events including thrombotic events.

statistical analysis
We performed statistical analysis using Review 
Manager (version 5.4., Nordic Cochrane Centre, The 
Cochrane Collaboration, Copenhagen, Denmark).  
To calculate the pooled odds ratio (OR) and 95% con-
fidence interval (CI) of binary outcomes trial data were 
combined using the Mantel-Haenszel estimator. For 
continuous outcomes, the pooled mean difference 
with 95% CI were calculated using inverse-variance 
estimator. When the continuous outcomes were re-
ported in a study as median, range, and interquartile 
range, we estimated means and standard deviations  
using the formula described by Hozo et al. [22].

Statistical heterogeneity was assessed by the 
Cochrane Q statistic and I2 statistic which indicates 
the percentage of variability due to heterogeneity 
rather than sampling error [23]. A p-value < 0.10, 
and I2 > 50%, indicated heterogeneity. This helps 
avoid false-negative results and the inclusion of such 
results in the meta-analysis. We performed a sensi-
tivity analysis using the Hartung–Knapp–Sidik–Jonk-
man method when the number of studies was less 
than 10 [24]. Moreover, the random-effects model 
was used for analyses [25]. A p-value < 0.05 was 
taken to indicate statistical significance [26]. Statis-
tical testing was 2-tailed. 

We planned a priori to investigate potential pub-
lication bias using a funnel plot if it included over 
10 trials for an outcome. For continuous outcomes, 
the Egger test was used to detect funnel plot asym-
metry [27]. For dichotomous outcomes, we used the 
arcsine test. We considered publication bias to be 
present when the p-value was < 0.1 in the asym-
metry test.

ResULts

study selection and characteristics
We identified 547 articles using the predefined 
search strategy. Of these, 96 were excluded because 
of duplication. After an assessment of the titles and 
abstracts, 415 publications were excluded as not 
relevant to the analyses. After examination of the 
full text of the selected articles, we finally include 
9 randomized controlled trials for this meta-anal-

https://journals.viamedica.pl/disaster_and_emergency_medicine/article/view/DEMJ.a2021.0029
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ysis. We display the process of study selection in 
the flowchart (Fig. 1). We summarize the details of 
selected trials in Table 1.

Of the nine trials meeting the inclusion crite-
ria, a total of 5845 patients were treated with, and 
5380 without, TXA [17, 28–35]. Four studies were 
conducted in Iran [31–34], and one in each of the fol-
lowing countries: Tunisia [28] and Thailand [35]. One 
study was performed in cooperation between the 
USA and Canada [17], and there were 2 multi-coun-
try studies involving more than 2 countries [29, 34].

Outcomes 
Twenty-eight-day or in-hospital mortality were re-
ported in six studies [17, 28–35]. It was 17.8% 

with and 19.3% without TXA (OR = 0.92; 95% CI: 
0.83–1.01; p = 0.08; I2 = 0%; Fig 2). Mortality rate 
between TXA vs non-TXA group was not statistical-
ly different at 7-days (14.3% vs 6.8% respectively; 
OR = 2.28; 95% CI: 0.57–9.15; p = 0.25) and 
6-months (18.3% vs 19.9%; OR = 0.91; 95% CI: 
0.63–1.31; p = 0.60; SDF).

Glasgow Outcome Scale (GOS) less than 
4 points at 28-days follow-up was reported in 
three studies [28, 34 ,35] and was 29.8% with 
TXA compared to 34.8% in the non-TXA group 
(OR = 0.91; 95% CI: 0.45, 1.82; p = 0.78; 
I2 = 73%; Fig. 3A). GOS less than 4 points at 
6-months follow-up was reported in two studies 
and was 35.8% vs 34.3% (OR = 0.76; 95% CI: 

fIGURe 1. Meta-analysis flow chart of included and excluded studies
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0.35–1.67; p = 0.50; I2 = 55%; Fig. 3B) with and 
without TXA, respectively.

Length of stay in ICU was reported in two 
studies [28, 30] and was 14.7 ± 15.7 for TXA, 
and 11.4 ± 12.1 days for the non-TXA group 
(MD = 2.85; 95%CI: -0.07, 5.76; p = 0.06; I2 = 0%; 

Figure 4A). Two studies reported length of hospital 
stay for TXA and non-TXA cohorts [28, 30]. The av-
erage length of hospital stay was 14.3 ± 14.9 days, 
vs 14.4 ± 14.0 days (MD = -0.30; 95% CI: -3.39, 
2.79; p = 0.85; I2 = 0%; Fig. 4B), with and without 
TXA, respectively.

Table 1. Patient characteristics of the included studies

Trial Country Study design
TXA group Non-TXA group

No Age Sex/male ISS No Age Sex/male ISS

Chakroun-Walha 
et al. 2019

Tunisia Prospective randomized 
study

96 44 ± 
20

NS 21.8 
± 

23.2

84 39 ± 
18

NS 23.5 
± 

25.6

CRASH-3 2019 Multi-
country

Randomized, placebo-
controlled trial

4649 41.7 
± 

19.0

3,742 
(80.5%)

NS 4,553 41.9 
± 

19.0

3,660
(80.4%)

NS

Fakharian et al. 
2017

Iran Double-blind, 
randomized clinical trial

74 42.3 
± 

18.3

67 
(90.5%)

NS 75 39.3 
± 

18.1

66 
(88.0%)

NS

Jokar et al. 2017 Iran Single-blinded, 
controlled, randomized 
trial

40 35.4 
± 

14.6

32 
(40.0%)

NS 40 36.2 
± 

14.9

28 
(70.0%)

NS

Mojallal et al. 
2020

Iran Double-blind controlled 
clinical trial

56 41.15 
± 

20.3

40 
(70.1%)

NS 44 37.40 
± 

19.6

40 
(90.9%)

NS

Mousavinejad et al.  
2020

Iran A double-blind, 
randomized, and 
placebo-controlled trial

20 54.89 
± 

19.1

14
(70.0%)

NS 20 55.16 
± 

18.15

12
(60.0%)

NS

Perel et al. 2012 Multi- 
country

A prospective 
randomised controlled 
trial

133 36.2 
± 14

111 
(83.5%)

NS 137 37 ± 
13.7

117 
(85.4%)

NS

Rowell et al. 
2020

USA/ 
/Canada

A randomized, 
double-blind, 3-group, 
multicenter phase II 
trial

657 40.4 
± 5.1

482 
(73.4%)

17.3 
± 

3.2

309 38 
± 5

233 
(75.4%)

17.5 
± 3

Yutthakasemsunt 
et al. 2013

Thailand A double blinded, 
placebo controlled 
randomized trial

120 34.8 
± 

16.0

103 
(85.8%)

24.7 
(5.7)

118 34.1 
± 

15.3

107 
(90.7%)

25.4 
± 

5.7

fIGURe 2. Forest plot of 28-day or in-hospital mortality in TXA vs non-TXA group. The center of each square represents the weighted 
odds ratio for individual trials, and the corresponding horizontal line stands for a 95% confidence interval. The diamonds represent 
pooled results
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In the case of the TXA group, the most frequent-
ly observed adverse event (in 28-day or in-hospital 
follow-up) was a seizure, which occurred in 3.2% 
of patients in TXA group compared to 2.9% in 
non-TXA group (OR = 1.12; 95% CI: 0.92, 1.36; 
p = 0.27; I2 = 0%). In the case of other complica-
tions, no differences were observed between TXA 
and non-TXA groups (Tab. 2).

DIscUssION
This meta-analysis was designed to evaluate the 
safety and efficacy of TXA in the management of 
TBI. We found no statistically significant differences 
in both short- and long-term mortality between 
patients who received TXA and those who did not. 
However, while those findings are not statistically 

significant we observed that TXA decreases mortality 
in a 28-days period compared to non-TXA treatment 
(17.5% vs 19.0%, respectively; p = 0.06). Interest-
ingly the authors of the CRASH-3 trial, the largest 
trial to date on the use of TXA, reported that the 
early administration (within 3 hours following inju-
ry) reduces head injury-related mortality in patients 
with mild-to-moderate, but not in those with severe 
head injury [29]. Similarly, Sprigg et al. [36] reported 
improvement in short-term mortality with TXA, but 
that long-term status was the same as in the non-
TXA administered group.

Others report no mortality effect, although 
a study by Jokar [31] demonstrated a potential TXA 
benefit by a reduced size of intracranial hemorrhage. 
While these findings are supported by Yutthakasem-
sunt [35] and Mousavinejad, [33] Fakharian [30] 

fIGURe 3. Forest plot of Glasgow Outcome Scale less than 4 points at 28-days (A) and 6 months follow-up (B) in TXA vs non-TXA group. 
The center of each square represents the weighted odds ratio for individual trials, and the corresponding horizontal line stands for a 95% 
confidence interval. The diamonds represent pooled results

fIGURe 4. Forest plot of length of stay in an intensive care unit (ICU) (A) and length of hospital stay (B) in TXA vs non-TXA group. The 
center of each square represents the weighted mean difference for individual trials, and the corresponding horizontal line stands for  
a 95% confidence interval. The diamonds represent pooled results
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found that administration of TXA did not change 
the size of intracranial hemorrhage nor provide ben-
eficial effects on clinical outcomes. 

The lack of clinical outcome benefit was also 
reflected in our secondary outcome analysis. We 
found Glasgow Outcome Scale scored below 4 was 
not significantly different in those receiving TXA or 
not. In fact, the number of patients who scored 
below 4 was higher in the TXA group. The study by 
Roberts [37] revealed that the timing of the TXA ad-
ministration is crucial. The early administration (up to 
3 hours) reduces mortality regardless of confounding 
factors, while the administration after the 3-hour 
mark increases the risk of death due to bleeding.

The length of stay in the ICU and the overall length 
of stay, although not statistically significant was sur-
prisingly shorter for the non-TXA group. This might in-
dicate that the use of TXA does not improve outcomes 
measured by the time spent in the ICU nor shortens 
the overall hospitalization time in TBI patients. This 
stands in contrast to overall trauma patients who 
benefit from the administration of TXA [37]. 

The most frequently observed adverse event fol-
lowing TBI was seizures. Although not significantly 
different, the TXA group experienced 1.12 increase 
in seizure occurrence. This finding stands in line with 
those studies that report increased risk of seizure 
with TXA administration in a dose-dependent man-
ner [38]. Other complications which were not signif-

icant but occurred at a numerically higher rate were 
thrombotic in nature. TXA administration increased 
the risk of thrombotic events [39] and should be 
taken into account when treating with this agent. 
Although some authors [40] indicate that the neuro-
logical outcomes after TXA administration in trauma 
are better than in the control group, possibly due 
to reduced cytotoxicity in the TLR4/TNF axis [41], it 
is worth noting that several studies blatantly forbid 
the use of TXA due to increased risk of thrombosis 
without additional clinical benefit [42, 43].

The results of our study should be interpret-
ed in the context of its limitations. Most studies 
were of small size and thus at risk of overestimat-
ing treatment effects and underreporting relevant 
adverse effects. Furthermore, the findings of the 
CRASH-3 trial due to the high number of patients 
may distort the results, which is a major limitation 
in the interpretation of the data.

Substantial heterogeneity was observed and con-
tributed to lowering the evidence grade from high 
to moderate, however, this value is still high enough 
to justify the conclusions.

cONcLUsIONs
In summary, our analysis found showed no statistical 
significance between TXA and non-TXA treatment 
of TBI.

Table 2. Adverse events in 28-days follow-up

Adverse event No of 
studies

Events/participants Events Heterogeneity 
between trials

p-value for
differences

across groupsTXA group Non-TXA group OR 95% CI p-value I2 statistic

All vascular occlusive event 2 146/7 016
(2.1%)

132/6 589
(2.0%)

0.90 0.70–1.14 0.21 37% 0.38

Stroke 3 62/7 136
(0.9%)

55/6 707
(0.8%)

0.95 0.66–1.37 0.31 15% 0.78

Pulmonary embolus 4 44/7 232
(0.6%)

39/6 791
(0.6%)

1.22 0.45–3.27 0.06 65% 0.70

Deep vein thrombosis 4 35/7 232
(0.5%)

28/6 791
(0.4%)

0.95 0.58–1.57 0.60 0% 0.84

Gastrointestinal bleeding 2 24/6 479
(0.4%)

36/6 398
(0.6%)

0.66 0.40–1.11 0.66 0% 0.11

Myocardial infarction 2 23/7 016
(0.3%)

21/6 589
(0.3%)

0.98 0.54–1.79 0.39 0% 0.95

Renal failure 1 100/6 359
(1.6%)

84/6 280
(1.3%)

1.18 0.88–1.58 NA NA 0.27

Seizure 2 228/7 016
(3.2%)

193/6 589
(2.9%)

1.12 0.92–1.36 0.49 0% 0.27
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Abstract

INtRODUctION: Approximately 743 700 foreigners reside permanently in Poland, and 180.2 million visit 
Poland every year. Paramedics should be prepared to assist foreigners whose expectations and needs relat-
ed to their culture may be different than those typical of Poles. Education on cultural competence should 
therefore be a part of both undergraduate education and professional development. The aim of the study 
was to assess the educational needs of paramedics working in the National Medical Emergency System in 
terms of cultural competence.

MAteRIAL AND MetHODs: The study group consisted of all paramedics working in National Medical Emer-
gency System in the Subcarpathian and West Pomeranian provinces. Responses were obtained from 563 out 
of the total of 2229 participants invited to participate in the study. The questionnaire used to study the ed-
ucational needs of paramedics was created by a team of executors of the international project Multicultural 
Care in European Intensive Care Units (MICE-ICU) and adapted to study paramedics.

ResULts: Paramedics from the Subcarpathian province (M = 3.56; SD = 0.67) reported greater educational 
needs in terms of cultural competence than their colleagues from the West Pomeranian province (M = 2.84; 
SD = 0.82, p < 0.001). In the Subcarpathian province, 80.4% of paramedics declared willingness to improve 
their knowledge of foreign languages, while in the West Pomeranian province this number amounted to 
45.9%. In both provinces, paramedics with MSc in another field of study and BSc in emergency medical 
services reported greater educational needs compared to paramedics with lower education. In the Subcar-
pathian province, the preferred form of education was a conference (60.8% of respondents), while in the 
West Pomeranian province the respondents opted for workshops with experts representing various ethnic 
and religious groups (39.4%). The percentage of paramedics interested in online courses on multicultural 
emergency medicine was 41.74%.  

cONcLUsIONs: The study demonstrated that paramedics from provinces located on opposite ends of the 
country who had contact with different groups of foreigners have great educational needs in the field of 
cultural competence and education in this area should be a constant part of professional development. 
Conferences and workshops are the preferred form of education.

KeY WORDs: educational needs, cultural competence, paramedics, emergency medical service
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INtRODUctION
The number of foreigners permanently residing in 
Poland amounts to approximately 743.7 thousand. 
Every year 180.2 million foreigners cross the Polish 
border. The growing number of foreigners residing 
permanently and temporarily in Poland means that 
paramedics more and more often provide help to 
people with cultural values different from those most 
commonly encountered in Poland and different ex-
pectations towards medical staff. Insufficient cultural 
competence on the part of paramedics may cause 
patients of different cultural backgrounds to fear 
violation of their values, lack trust and avoid contact 
with the health care service, be aggressive, and take 
legal action. On the part of the staff, however, it 
causes difficulties in providing adequate assistance, 
stress and violation of the patient’s rights [1–4].

Paramedics are required to update their knowl-
edge and practical skills in a five-year settlement 
period by participating in various forms of profes-
sional development. Postgraduate education should 
broaden and update the knowledge and skills nec-
essary to carry out the tasks of a paramedic. Training 
topics may also include issues related to multicultur-
alism and the development of the cultural compe-
tence among paramedics [5]. 

Education in the field of cultural competence, 
defined as acquiring the ability to help patients of 
a different cultural background, is currently included 
in the curriculum of emergency medicine field of 
study [6]. Paramedics with such preparation grad-
uated from higher education. Paramedics with sec-
ondary education also work in the medical rescue 
system. The curriculum of paramedics who graduat-
ed from post-secondary school did not include the 
subject ”Multiculturalism in medical rescue” [7, 8].  
Cultural competence is among the social skills that 
enable proper communication with the patient, en-
hance trust and sensitivity to the patients’ expecta-
tions and needs. Therefore, it should be constantly 
broadened as a part of the professional develop-
ment of paramedics [4, 9]. Fulfilling the obligation 
of paramedic’s professional development by col-
lecting educational points is not a sufficient form of 
lifelong learning. Efforts should be made to improve 
this process and standardize the education system 
and create the possibility of supplementary educa-
tion. Continuing education will allow paramedics to 
validate and update their skills [10].

The review of the Polish literature did not bring 
any publications on the educational needs of par-

amedics in terms of cultural competence. The aim 
of the study was to obtain information on whether 
professionally active paramedics require training in 
the field of cultural competence and what forms 
of education on multiculturalism they consider 
most useful.

MAteRIAL AND MetHODs

study design and setting 
The study was conducted from January 2018 to Au-
gust 2018. The study population included 2229 par-
amedics. The paramedics were employed in the 
units of the National Medical Emergency System. 
These include the emergency response team (ERT) 
and hospital emergency departments (HED). Para-
medics employed in the National Medical Emergen-
cy System were at the same time registered in the 
Safety and Emergency Management Department of 
Rzeszów and Szczecin Provincial Offices [11]. The 
list of paramedics was obtained on the basis of data 
contained in the National Medical Emergency Sys-
tem Action Plan for both provinces [12, 13]. 

The analysis included two provinces located on 
two opposite sides of Poland. One is adjacent to 
Germany, the other one to Ukraine. These nation-
alities are perceived by Poles as those with whom 
Poles most willingly cooperate. At the same time, 
the willingness to help is the strongest towards 
Ukrainians. In both provinces, the number of peo-
ple of the Roman Catholic denomination is by far 
the most numerous. Significant differences can be 
expected in the paramedics’ experience and edu-
cational needs regarding the cultural competence 
from these provinces. 

The invitation to participate in the study was 
sent to all the National Medical Emergency System 
in both provinces. The respondents constitute 25% 
of the surveyed population, being a representative 
group. As such, we adhered to the Strengthening 
the Reporting of Observational Studies in Epidemiol-
ogy (STROBE) Statement (Supplementary materials 1)  
[14]. The study was approved by the Bioethics Com-
mittee of the University of Rzeszów – the resolution 
no 2017/12/7.

Methods of measurements
Studying the paramedics’ educational needs was 
a part of the research project Assessment of cultural 
competence of paramedics working in the emer-

https://journals.viamedica.pl/disaster_and_emergency_medicine/article/view/DEMJ.a2021.0034
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gency medical system. To study the paramedics’ 
educational needs, the questionnaire assessing the 
cultural competence of medical staff was used cre-
ated by a team of implementers of the international 
project Multicultural Care in Intensive Care Units 
in Europe (MICE-ICU). After obtaining the consent 
of the authors, it was adapted to study paramed-
ics. The questionnaire is used to assess competence 
but also includes questions related to educational 
needs. There are 12 questions to assess educational 
needs. The first question tests the paramedics’ own 
belief that they are prepared to provide effective 
help to patients from different cultures. The next 
two questions concern own assessment of the need 
to expand one’s knowledge and skills in the field of 
multiculturalism, and the next three items indicate 
which form of education is the most preferred. The  
questionnaire also includes a question about  
the development of foreign language skills. In the 
next 7 questions, the respondents are asked about 
their attitude to broadening knowledge about var-
ious ethnic and religious groups, about commu-
nication and conflict resolution skills, and about 
undertaking resuscitation in patients representing 
a different culture. The questions are formulated as 
learning statements and the answers are provided 
on a five-point scale from “strongly disagree” to 
“strongly agree”.

The participation of paramedics in the study 
consisted of completing an online questionnaire, 
available on the Internet platform https://ap.admin-
project.eu/.

Inclusion criteria
The group of people invited to participate in the 
study included all paramedics working in the Nation-
al Medical Emergency System in the Subcarpathian 

and West Pomeranian provinces for at least 1 year. 
The location of the above-mentioned provinces on 
the map of Poland with neighboring countries is 
presented in Supplementary materials 2. 

Data analysis
The obtained data was collected by the interviewing 
system and processed in spreadsheets (Excel). The 
collected research material was statistically devel-
oped using a statistical package IBM SPSS Statistics 
(v. 25).

ResULts

Characteristics of study subjects
The questionnaire was completed by a total of 
563 male and female paramedics. In the Subcar-
pathian province, it was filled by 347 paramedics.  
In the West Pomeranian province, 216 paramedics 
completed all the questions contained in the survey.

The mean age of the respondents was 
36.66 years (SD = 9.50) and the average work sen-
iority was 11.28 years (SD = 7.71). Men account-
ed for 86.7% of the respondents. 49.9% of the 
respondents had a Secondary School Diploma as 
a paramedic (lack of the subject “Multiculturalism 
in medical rescue” in the curriculum). The rest of 
them completed a BSc in Emergency Medical Ser-
vices. The characteristics of the studied population 
are presented in Tables 1 and 2.

Main results
In the entire study group, 305 respondents ex-
pressed their interest in broadening their knowledge 
of multiculturalism (56% of the answers — strongly 
agree and rather agree). The willingness to improve 

Table 1. Age and seniority of the respondents

n M (SD) Min Max Q1 Me Q3

AGE

Subcarpathian province 347 37.84 (9.46) 20.00 61.00 30.00 36.00 45.00

West Pomeranian province 216 34.77 (9.28) 22.00 61.00 28.00 33.00 40.00

Total 563 36.66 (9.50) 20.00 61.00 29.00 35.00 43.00

WORK SENIORITY

Subcarpathian province 347 11.98 (7.62) 1.00 38.00 6.00 10.00 15.00

West Pomeranian province 216 10.15 (7.74) 1.00 35.00 4.00 8.00 15.00

Total 563 11.28 (7.71) 1.00 38.00 5.00 10.00 15.00
M — mean; Me — median; SD — standard deviation; Q1 — first quartile; Q3 — third quartile

https://journals.viamedica.pl/disaster_and_emergency_medicine/article/view/DEMJ.a2021.0034
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their practical skills in this field was expressed by 
301 people (55%). The preferred forms of train-
ing were conferences (52%) and workshops with 
experts in multiculturalism (55%). The interest in 
online courses was slightly lower (44%). 

The need to improve the skills in foreign lan-
guages was expressed by 71% of the surveyed 
paramedics (strongly agree or rather agree). This 
need was most frequently reported in the study. 
The socio-cultural characteristics of various ethnic 
and religious groups enjoyed the least interest (item 
57) with 41% of the respondents willing to improve 
it. Significant differences between the paramedics 
from Subcarpathian and West Pomeranian provinces 
concerned items from 51 to 55 marked (*) in Ta-
ble 1. The paramedics from Subcarpathian province 
were more interested in developing foreign lan-
guage skills than those from West Pomeranian prov-
ince (M = 4.08; SD = 0.96 vs M = 3.31; SD = 1.26; 
p < 0.001) and expanding knowledge in the field of 
multiculturalism (M = 3.73; SD = 1.02 vs M = 3.10; 
SD = 1.18, p < 0.001). Paramedics from West Po-
meranian province demonstrated lower educational 
needs in all responses compared to paramedics from 
Subcarpathian province (M = 2.84; SD = 0.82 vs 
M = 3.56; SD = 0.67, p < 0.001) (Tab. 3).

The analysis of the relationship between edu-
cational needs and education, age, and place of 
work showed that in the West Pomeranian province, 
paramedics with an “MSc in the other field of study 
and BSc of emergency medical services” had higher 
educational needs than paramedics with lower edu-

cation. There was no such correlation was found in 
the Subcarpathian province. In the Subcarpathian 
province, the educational needs of paramedics in-
creased with age. This correlation did not exist in 
the West Pomeranian. Work in the HED and the ERT 
was associated with higher education needs than 
among paramedics working in the West Pomerani-
an. The results of the analysis of the correlation of 
these factors with educational needs are presented 
in Tab. 4. The remaining analyzed features (includ-
ing knowledge of foreign languages) did not show 
statistically significant differences. 

DIscUssION
Comparing the populations of foreigners (including 
unregistered immigrants) in the Subcarpathian and 
the West Pomeranian province, it can be noticed 
that they are different. In the Central Statistical Of-
fice report: “Foreigners in the domestic labor market 
by region”, citizenship is considered. In individual 
provinces, 4 groups of foreigners are distinguished: 
Ukrainians, Belarusians, “others” (i.e. Vietnamese, 
Indians), and “EU countries”. The report shows that 
the largest number of citizens from Ukraine and 
“others” live and work in the Subcarpathian prov-
ince. In turn, the West Pomeranian province has 
the highest number of foreigners from EU countries 
and Ukrainians. Foreigners most often stay in large 
cities and Szczecin (2.5% of all foreigners) is one 
of them. Few foreigners reside in the subregions, 
which include i.e. the Krosno subregion, located in 

Table 2. Characteristics of the Study Population

Subcarpathian 
province

West Pomeranian 
province Total

n % n % n %

Sex

Woman 46 13.3 29 13.4 75 13.3

Man 301 86.7 187 86.6 488 86.7

Total 347 100.0 216 100.0 563 100.0

The level of education

Secondary School Diploma of a paramedic 181 52.2 100 46.3 281 49.9

BSc of Public Health with a specialization in emergency medical services 37 10.7 53 24.5 90 16.0

BSc of emergency medical services 83 23.9 39 18.1 122 21.7

MSc in the other field of study and BSc of emergency medical services 19 5.5 6 2.8 25 4.4

MSc in Public Health and BSc of emergency medical services 27 7.8 18 8.3 45 8.0

Total 347 100.0 216 100.0 563 100.0
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the Subcarpathian province (0.2% of all foreigners). 
The number of foreigners in both provinces differs 
significantly. It is estimated at 8289 people in the 

Subcarpathian while in the West Pomeranian prov-
ince there are almost three times as many people 
— 23 316 [10, 15]. 

Table 3. Results of the assessment of paramedics’ educational needs concerning cultural competence

ITEM

I strongly agree

I rather agree

I have no opinion

I rather disagree

I strongly disagree

51*. I am interested in expanding my 
knowledge in the field of multiculturalism  
(n = 541)

19% 37% 24% 14% 6%

52*. I am interested in developing my practical 
skills in the field of multiculturalism (n = 546)

13% 42% 23% 15% 7%

53*. A conference with lectures by experts in 
the field of multicultural life saving of patients 
in a state of health and life emergency is a 
form of education that interests me (n = 532)

17% 35% 27% 13% 8%

54*. Workshops with experts representing 
various ethnic and religious groups are a form 
of education on multicultural life saving of 
patients in a state of health and life emergency, 
which interests me (n = 525)

17% 38% 27% 12% 7%

55*. An online course is a form of education 
on multicultural life saving of patients in a state 
of health and life emergency, which interests 
me (n = 532)

14% 30% 32% 17% 8%

56*. As a paramedic, I should improve my skills 
in foreign languages (n = 539)

31% 40% 15% 9% 6%

57. As a paramedic, I should know more about 
the socio-cultural characteristics of different 
ethnic and religious groups (n = 518)

8% 33% 36% 17% 6%

58. As a paramedic, I should know more about 
the risks to health and life in different ethnic 
groups (n = 543)

12% 46% 23% 12% 7%

59. As a paramedic, I should know more about 
the socio-cultural aspects when undertaking 
CPR (n = 533)

14% 41% 23% 16% 8%

60. As a paramedic, I should know more 
about the eating habits of different ethnic and 
religious groups (n = 523)

10% 39% 31% 12% 8%

61. As a paramedic, I should know more 
about treatment procedures for patients from 
different ethnic and religious groups (n = 543)

8% 37% 27% 19% 8%

62. As a paramedic, I should know more 
about verbal and non-verbal patterns of 
communication with patients from different 
cultural groups (n = 546)

11% 41% 24% 18% 6%

63. As a paramedic, I should know more about 
the methods of solving conflicts occurring 
during the work of a paramedic, which is 
based on cultural differences (n = 543)

12% 41% 27% 15% 6%

* Marking significant differences in the educational needs of paramedics from the Subcarpathian and the West Pomeranian provinces
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Paramedics with varying degrees of education 
work currently in the national medical emergen-
cy system. Paramedics with higher education had 
a subject in the field of multiculturalism during their 
studies. On the other hand, paramedics with sec-
ondary education did not have developed cultural 
competence in their undergraduate education. They 
constitute 49.9% of all surveyed paramedics. The 
studies of nurses and doctors working with patients 
of different cultural backgrounds indicate a need for 
medical staff training in the field of cultural com-
petence. Majda et al. published a study on nurses’ 
attitudes towards patients of Islamic denomination. 
The conclusions indicate that cultural competence 
and cultural intelligence should be improved within 
the framework of intercultural pre- and post-grad-
uate education. This will reduce stereotypes, elimi-
nate prejudices, as well as change negative attitudes 
towards patients of different cultural backgrounds 
[16]. Dobrowolska et al. [17] conducted research 
that shows that prior multicultural nursing educa-
tion is significantly correlated with higher scores on 
cultural competence. 

There are very few publications studying educa-
tion and development of interpersonal skills in para-
medic students compared to nursing students which 
were confirmed by a literature review by Ross. She 
also pointed out that the assessment of humanities 
skills is much more difficult than the assessment of 
clinical skills. Assessment tools in conjunction with 
students’ self-esteem are an accurate and relevant 
way of testing humanities skills. It has also been 
shown that interpersonal skills are paramount to the 
ability of paramedics and nurses to operate in di-
verse, challenging environments as well as in highly 
emotional situations. The research shows that there 
was a deficit in the area of interpersonal relations 
with patients, colleagues, and superiors among par-
amedic graduates. Much greater emphasis is re-

quired on teaching complex interpersonal skills at 
the university level [18].

The study of educational needs of paramedics 
working in the National Medical Emergency System 
is the first such a large study in this field conducted 
in Poland. The study also provided information on 
the age, work experience, education, and foreign 
language skills of paramedics in the Subcarpathian 
and the West Pomeranian provinces. Rębak et al. 
[19] conducted a study of 336 professionally ac-
tive paramedics working in Poland. The respondents 
worked in ERT. The needs and the applicable forms 
of continuous education for paramedics were as-
sessed. The results of the study indicate that, in the 
opinion of paramedics, there is a need to improve 
their professional qualifications. The paramedics 
do not accept the current form of professional de-
velopment, assessed by obtaining 200 education-
al points. The results also show that paramedics’ 
self-development is not a sufficient form of training 
to ensure a high standard in providing help. Improv-
ing the process of postgraduate education should 
consist in standardizing the education system and 
creating opportunities for supplementary education. 
This will allow paramedics to validate and update 
their skills. The surveyed paramedics from both prov-
inces report great interest in developing their prac-
tical skills in the field of multiculturalism. As in the 
study by Rębak et al. paramedics are interested in 
the practical form of training. In lifelong learning, 
paramedics were most interested in participating in 
a training course that ended with an exam, hands-
on training, and a seminar.

Irish paramedics also find scenario-based hands-
on training most appropriate for their profession. 
E-learning programs were considered irrelevant. 
However, they gain significance when they are sup-
plemented with a practical module [20]. Similarly, 
the study of educational needs of paramedics indi-

Table 4. Relationship of education, age, and place of work with educational needs

The Subcarpathian 
province (n = 347)

The West Pomeranian 
province (n = 216)

Total
(n = 563)

H p H p H p

Education (M = 3.63, SD = 0.77
vs M = 3.03, SD = 0.80) 

2.529 0.470 10.245 0.017 20.049 < 0.001

Age (M = 3.55, SD = 0.17 vs M = 3.01, SD = 0.26) 0.212 < 0.001 0.041 0.564 0.189 < 0.001

Place of work
(M = 3.10, SD = 0.84 vs M = 3.52, SD = 0.72)

–0.275 0.783 –2.944 0.003 2.467 0.291

M — mean; SD — standard deviation
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cates that they are not interested in online courses 
as a form of education on multicultural lifesaving 
for patients in a state of health and life emergency.

The studies on educational needs in working with 
refugees were conducted by Bapolisi et al. in the 
Mbarara District Hospital in Uganda in 2016. They 
also assessed the attitudes of postgraduate med-
ical interns towards refugees in the host country. 
The results showed a positive attitude towards ref-
ugees. The mean score on the “Attitude” scale was 
2.8 (SD = 1.7). All respondents had contact with 
refugees, and 89% (n = 72) reported the need for 
further training in the use of interpreters, support 
staff, and health behavior [21]. The results are simi-
lar to those obtained in our study and indicate that 
the need to develop cultural competence of para-
medics is common. Research by the Helsinki Founda-
tion for Human Rights shows that it is important to 
conduct social campaigns and educational activities 
aimed at the entire society, regardless of education. 
Their aim is to familiarize Poles with ethnic diversity. 
They should also shape patterns of behavior in con-
tact with people of different cultural backgrounds, 
eliminate xenophobia and condemn acts of racism 
[22]. In their study, Kietzmann et al. indicate a rela-
tionship between the knowledge of the language 
used by both interviewees and the overall satisfac-
tion with pre-hospital emergency care [23]. In our 
study, paramedics from both provinces who knew 
a foreign language had similar educational needs to 
people who did not know a foreign language. How-
ever, the interest in raising the level of knowledge of 
foreign languages is high, also among people de-
claring knowledge of the language. Improving for-
eign language skills should be a part of professional 
development. Jongen et al. indicate that training in 
cultural competence improves the knowledge, skills, 
attitudes, and beliefs of people participating in them 
[24]. Similarly, Lie et al. [25] in the conclusions of 
the literature review indicate that there are limit-
ed studies showing a positive relationship between 
training in cultural competence and better patient 
outcomes. The results of these studies confirm the 
purposefulness of training in cultural competence.

Limitations
The selection of respondents from among paramed-
ics working in 2 provinces does not allow to general-
ize results to the entire population of paramedics in 
Poland. Additionally, large numbers of respondents in 
both provinces indicate that the study group is repre-

sentative of all paramedics from these provinces, but 
this cannot be accurately assessed as detailed infor-
mation on all employed paramedics is not available.

cONcLUsIONs
Paramedics report a great demand for education 
in the field of cultural competence, mainly through 
workshops and conferences with experts represent-
ing various ethnic and religious groups. The desire to 
acquire knowledge and skills in cultural competence 
increases with age. Paramedics with an MSc in a dif-
ferent field of study and a BSc in Emergency Medical 
Services have greater educational needs than para-
medics with lower education. 
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Abstract

INtRODUctION: Despite the increasing emphasis on the medical curriculum, students’ empathy and com-
munication skills decline with time. As students’ attitudes and experiences may influence the effectiveness 
of communication training and their future communication style, this study aimed to evaluate the opinions 
of last-year medical students on communication skills learning. 

MAteRIAL AND MetHODs: Following the fully mixed concurrent equal status design methodology, we invited 
sixth-year medical students of our university to fill a paper questionnaire with closed and open questions on 
their perspectives on communication skills learning. 

ResULts: Questionnaires were completed by a representative sample of 166 students. The majority of them 
recognized the importance and benefits of communication training, and the need to increase its signifi-
cance in the medical curriculum. They noticed that students with low communication skills lack motivation 
for improvement. Students also underlined the significance of the hidden curriculum, reporting a contrast 
between communication classes and the behavior of some physicians. Moreover, students less positively in-
clined towards communication training doubted its effectiveness and importance, suggesting that it should 
be offered for volunteers. 

cONcLUsIONs: In order to meet the expectations of students with positive opinions and overcome the lack 
of motivation or engagement of negatively inclined students, more emphasis should be placed on commu-
nication training. Changes in communication training should include increasing its practical character and 
intensity, emphasizing its importance and benefits, and paying more attention to hidden curriculum as-
pects. Revisions to the medical school application system should be considered to underline the importance 
of interpersonal competencies already at the admission stage.

KeY WORDs: communication skills learning, communication training, medical students, medical curriculum, 
hidden curriculum
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INtRODUctION
The patient-centered model of healthcare emphasizes 
the importance of patient-physician cooperation and 
increases the active role of patients in the therapeutic 
process [1]. It also stresses the significance of com-
munication skills in the professional life of doctors [2], 
considering them as one of their most critical compe-
tencies [3–6]. Good communication skills of physicians 
improve the course and outcomes of the therapeutic 
process, increase patients’ satisfaction, comprehen-
sion, and compliance with doctors’ instructions, and 
decrease numbers of complaints and malpractice suits 
[4, 6, 7]. Positive effects of proper communication 
are also sensed by doctors in the form of increased 
comfort and satisfaction from doing their job [4]. 
In addition, studies show that communication skills 
are not innate but can be trained and systematically 
improved [4, 7, 8]. As a result, many medical schools 
introduced their teaching into curricula [8].

However, the success of communication skills 
learning programs may be dependent on students’ 
attitudes towards the topic and their previous expe-
riences, among others [9]. Furthermore, students’ 
perception of their communication training may in-
fluence their future communication style [9]. This is 
consistent with Ajzen’s Theory of Planned Behavior 
(TBP) linking behavioral intentions with attitudes, 
subjective norms, and perceived behavioral control 
[10]. Meanwhile, students’ communication skills and 
attitudes towards them seem to decline with time 
[6]. For instance, Rees and Sheard [11] and Cleland 
et al. [12] independently showed that students in 
higher years presented less positive attitudes to-
wards learning communication skills than students 
in lower years. Bachmann et al. [2] observed that, 
although last-year medical students performed bet-
ter in terms of time management and differential 
diagnostics, deficits in their history taking and ba-
sic communication skills were noticeable. A similar 
decrease in their empathy levels was also observed, 
suggesting a close correlation between empathy, 
communication skills, and attitudes towards them 
[2, 13, 14]. The need for further studies was noticed 
to improve the understanding of final-year medical 
students’ perspectives on communication deficien-
cies, including their experiences, challenges, role 
models, and educational needs [2].

Accordingly, this study aimed to examine previ-
ous experiences and opinions of last-year medical 
students on communication skills learning in the 
medical curriculum. 

MAteRIAL AND MetHODs

Researchers’ characteristic
The main researcher is a PhD student at the De-
partment of Medical Education, who recently ob-
tained his medical degree. During his studies, he 
often observed deficiencies in communication skills 
and differentiated attitudes towards them among 
other students and doctors. As a result, after grad-
uation, he decided to examine this phenomenon 
more thoroughly. To avoid bias caused by the main 
researcher’s personal experiences, the research 
team was broadened to include researchers with 
different backgrounds. The second researcher is 
a pharmacist experienced in qualitative research 
methods. The third researcher is a physician with 
a specialty in pediatric hemato-oncology and expe-
rience in teaching communication skills with simu-
lated patients. The fourth researcher is a nurse and 
the sixth researcher is a medical rescuer — they 
both are experienced simulation instructors. The 
fifth researcher is a pharmacist with an additional 
Bachelor’s degree in Public Health, serving as an 
asset in the data interpretation process. The senior 
researcher is a physician with a specialty in surgery 
and extensive clinical experience. 

Research approach
The mixed-methods research utilizes both qualitative 
and quantitative approaches during the data collec-
tion and analysis, integrating findings and drawing 
interferences to increase the depth of understanding 
of a given phenomenon [15, 16]. It should be distin-
guished from multi-method research, which collects 
multiple types of qualitative or quantitative data 
[17]. Moreover, mixed-methods research should not 
only aim to collect both qualitative and quantitative 
data but rather integrate both approaches and data 
sets across the entire study [18]. In this study, we 
chose the fully mixed concurrent equal status design 
according to the classification proposed by Leech 
and Onwuegbuzie [19]. We chose this method to 
collect data from a bigger, representative group of 
students and therefore increase the generalizability 
of our results in comparison with a purely qualitative 
approach using interviews, for instance. In this way, 
we tried to avoid a situation when only students 
with strong positive or negative opinions would 
agree to participate in the study. As we wanted to 
make this study an indication of areas that, in stu-
dents’ opinion, might require some changes in the 
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shape of the medical curriculum at our institution, 
it was also crucial for us to ensure that respond-
ents present their genuine views on the topic. We 
believed that an anonymous paper questionnaire 
seems to suit this purpose better than an interview, 
which could be potentially associated with a risk of 
students hiding their negative thoughts and expe-
riences. 

study settings
The study was conducted on a sample of sixth-year 
medical students of Poznan University of Medical 
Sciences in the academic year 2019/2020. Students 
were approached on the first day of the Advanced 
Medical Simulation clerkship in the Center for Med-
ical Simulation and asked to fill a paper question-
naire on their previous experiences and opinions on 
communication skills learning. The survey consisted 
of closed questions with a vignette of answers fol-
lowed by open questions asking students to explain 
their choice of answer to that question. It allowed us 
to get a deeper understanding and context of their 
responses regarding the topic of the study. The out-
line of questions asked in the study was presented in 
the tables in the Results section. Exemplary students’ 
responses to open questions were accompanied in 
the Results section with a brief demographic char-
acteristic of respondents (for example, F/24 next to 

a quote indicates that this particular response was 
added by a female student who is 24 years old). The 
questionnaire was pre-tested on 10 respondents 
participating in the first edition of the clerkship to 
ensure its clarity. 

Medical studies in Poland last for six years and 
are regulated by an appropriate Ordinance of the 
Ministry of Science and Higher Education. Members 
of the study group started their studies in 2014, 
when the Ordinance of May 9, 2012, was in force 
[20]. Learning outcomes dedicated to communica-
tion skills imposed by it are presented in Table 1. Re-
spondents’ medical curriculum was divided into two 
years of pre-clinical training focused on basic scienc-
es, followed by four years of clinical education, dur-
ing which students rotated between different clerk-
ships (Tab. 2). Most of the formal communication 
training was conducted during the first two years 
of their studies, for instance, during professionalism 
or psychology classes. From the third year onwards, 
their curriculum assumed learning communication 
mostly with real patients during clinical rounds and 
medical simulation clerkships. Additionally, will-
ing students could choose communication classes 
among their electives. 

There were 271 sixth-year medical students in 
the academic year 2019/2020. Initially, we planned 
to invite all of them to participate in the study. How-

Table 1. Learning outcomes dedicated to communication skills in the Ordinance of may 9, 2012 

In terms of knowledge, a graduate:

D.W4. “Understands the significance of verbal and non-verbal communication in the communication process with patients 
and the notion of trust in the interaction with the patient”

D.W12. “Knows the rules of motivating patients to pro-health behaviors and informing about adverse prognosis” 

In terms of skills, a graduate:

D.U1. “Acknowledges in the therapeutic process subjective needs and expectations of the patient arising from socio-cultural 
factors” 

D.U4 “Builds the atmosphere of trust during the whole therapeutic process” 

D.U5. “Conducts a conversation with an adult patient, a child and the family using active-listening and showing empathy 
techniques and talks with a patient on their life situation” 

D.U6. “Informs the patient about the aim, course and eventual risk of proposed diagnostic and therapeutic actions and 
obtains their informed consent”

D.U7. “Gives the patient and their family about adverse prognosis”

D.U8. “Gives advice on compliance with therapeutic orders and pro-health lifestyle” 

D.U9. “Identifies risk factors of violence, recognizes violence and reacts adequately” 

D.U10. “Utilizes to the basic degree motivating and supporting psychological interventions” 

E.U1. “Takes a history from an adult patient” 

E.U2. “Takes a history from a child and their family” 
Developed on the basis of: Ordinance of the Minister of Science and Higher Education of May 9, 2012 on the standards of education for faculties: medical, dentistry, pharmacy, nursing and 
obstetrics. [Rozporządzenie Ministra Nauki i Szkolnictwa Wyższego z dnia 9 maja 2012 r. w sprawie standardów kształcenia dla kierunków studiów: lekarskiego, lekarsko-dentystycznego, 
farmacji, pielęgniarstwa i położnictwa.] Retrived from: http://prawo.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20120000631.
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ever, due to the COVID-19 pandemic outbreak, all 
stationary classes at Polish schools and universities 
were canceled in the middle of March 2020 by the 
government authorities and continued online. By 
that time, we already collected 166 received ques-
tionnaires, which signifies an adequate sample size 
[21]. As a result, we decided not to put additional 
pressure and burden on students in these difficult 
times and resigned from continuing data collec-
tion online.

Data analysis
Data obtained from the questionnaires were tran-
scribed and subjected to subsequent analysis. Quan-
titative data were analyzed with the Wilcoxon 
signed-rank test, the Mann-Whitney U test, and 
Fisher’s exact test, as appropriate, using the Statis-
tica Software (StatSoft) and PQStat Software. Qual-
itative data were encoded and analyzed with the 
Atlas.ti Software (ATLAS.ti 8 EDU) by two independ-
ent researchers. They individually familiarized them-
selves with data, identified important fragments of 
students’ respondents, then compared their results 
and debated until reaching consensus. We decided 
to use phenomenology as a qualitative approach to 

obtain a thorough picture of students’ opinions and 
experiences on the topic [22].

ethical considerations
The study protocol was presented to the institu-
tional review board (Bioethics Committee of Poznan 
University of Medical Sciences) for opinion, which 
decided that ethical approval was not necessary 
under the Polish law. Before receiving the ques-
tionnaires, students were informed about the aims 
and protocol of the study. They were assured that 
their participation was voluntary and that all data 
would be obtained and processed anonymously. 
No data enabling their identification were collected. 
Students were asked to sign a written consent form, 
which also contained the information listed above. 
During the study, we paid attention to meeting the 
Ethical Guidelines for Educational Research [23].

ResULts
Of the 166 students who returned the question-
naires, 104 (62.65%) were female, 60 (36.14%) 
male and 2 (1.20%) did not disclose their gen-
der. The age of respondents ranged from 22 to 

Table 2. An outline of the curriculum of students participating in the study

First year

Anatomy (200 h); Histology and embryology (110 h); Physiology (75 h); Biochemistry (65 h); English (60 h); Biophysics (55 h); 
Molecular biology (30 h); Chemistry (30 h); First aid with elements of nursing (30 h); Cytophysiology (20 h); Biostatistics with 
elements of informatics (20 h); History of medicine (15 h); Hygiene (15 h); Electives (4x15 h); Summer internship (120 h) 

Second year

Physiology (80 h); Biochemistry (70 h); Pathophysiology (70 h); Laboratory diagnostics (65 h); English (60 h); Microbiology 
(60 h); Immunology (60 h); Cardiopulmonary resuscitation (30 h); Medical ethics with elements of deontology (30 h); Medical 
psychology (30 h); Parasitology (25 h); Sociology of medicine (25 h); Epidemiology (20 h); Elements of professionalism (20 h); 
Biostatistics with elements of informatics (20 h); Electives (4x15 h); Summer internship (120 h)

Third year

Pathology (170 h); Pharmacology and toxicology (140 h); Pediatrics (75 h); Genetics (70 h); Radiology (70 h); Dermatology (65 h); 
Internal diseases (60 h); Surgery (60 h); Emergency medicine (35 h); Oncology (30 h); Electives (4x15 h); Summer internship (120 h)

Fourth year

Internal diseases (120 h); Surgery (120 h); Pediatrics (95 h); Gynecology and obstetrics (80 h); Orthopedic surgery and 
traumatology (60 h); Infectious diseases (60 h); Psychiatry (60 h); Oncology (45); Palliative medicine (30); Geriatrics (30 h); 
Emergency medicine (30 h); Neonatology (30 h); Tropical and parasitic diseases (30 h); Medical simulation (20 h); Transplantology 
(20 h); Rehabilitation (20 h); Public health (20 h); Nuclear medicine (15 h); Electives (4x15 h); Summer internship (120 h)

Fifth year

Internal diseases (120 h); Surgery (100 h); Neurology (95 h); Gynecology and obstetrics (90 h); Pediatrics (80 h); Family medicine 
(60 h); Anesthesiology (60 h); Otolaryngology (60 h); Ophthalmology (60 h); Forensic medicine and medical law (50 h); Clinical 
pharmacology (35 h); Audiology and phoniatrics (15 h); Electives (4x15 h); Summer internship (120 h)

Sixth year

Internal diseases (240 h); Pediatrics (120 h); Surgery (120 h); Gynecology and obstetrics (60 h); Psychiatry (60 h); Emergency 
medicine (60 h); Family medicine (60 h); Medical simulation (20 h); Chosen specialty (180 h)
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34 years (mean = 24.8; median = 24; interquartile 
range = 24–25). As indicated above, the qualitative 
data presented below were supplemented with the 
demographical characteristic of the respondent, in-
cluding their gender (F — female, M — male) and 
age. 

As presented in Table 3, the majority of students 
(n4+5 = 158; 96.34%) considered the communica-
tion skills necessary for physicians. Still, in their opin-
ion, they were only occasionally made aware of that 
during the studies. On average, students rated the 
communication skills of physicians as moderate but 
admitted that their level was diversified. Students’ 
opinions were not influenced by their gender.

 There were doctors who communicated perfect-
ly and ones who did not have such skills. (F/24)

Unfortunately, the communication skills of most 
doctors were not too good. (F/24)

Students appreciated doctors who acknowl-
edged the perspective and needs of the patient, 
provided clear and detailed information on their 
condition and treatment options, and were show-
ing them empathy and respect. On the other hand, 

students were dissatisfied with doctors who were 
clearly in a hurry, spent little time talking to the 
patients, or interrupted them. They were also dis-
pleased when doctors asked predominantly closed 
questions, did not verify whether patients under-
stood the information, were patronizing and did 
not focus on the patient’s emotions. Additionally, 
difficulties of some physicians with giving bad news 
were noted. Students also pointed out that some 
doctors might not perceive communication with 
patients as one of their duties or just not care about 
it. They also noticed that physicians might be tired, 
overworked, burnt-out, and lack time to improve 
their communication. 

Communication skills of physicians encountered 
as students were rated statistically higher than those 
of physicians contacted as patients or the family of 
the patient (p = 0.002). Some students pointed out 
that the communication skills of academic teachers 
may be improved by their teaching experience and 
awareness of the hidden curriculum. However, it was 
also suggested that a narrow profile of patients at 
clinical hospitals might work at their disadvantage.

Table 3. Students’ experiences and opinions on communication skills

Question asked Group n1 n2 n3 n4 n5 Mean (SD) M Q1 Q3 p-value

Are communication skills 
necessary in the physician’s 
profession?
(1: definitely no, 
5: definitely yes)

Total
n = 164

1 3 2 42 116 4.64 (0.66) 5 4 5

Females
n = 103

0 1 1 25 76 4.71 (0.53) 5 4 5 0.238

Males
n = 59

1 2 1 16 39 4.53 (0.83) 5 4 5

How often during your studies 
were you made aware of the 
role of communication in the 
physician’s profession?  
(1: not at all, 
5: very often)

Total
n = 164

6 43 47 56 12 3.15 (1.01) 3 2 4

Females
n = 104

5 23 25 45 6 3.23 (1.01) 3 2 4 0.086

Males
n = 58

1 20 21 10 6 3.00 (1.00) 3 2 4

Rate communication skills of 
physicians you encountered 
as a patient/patient’s family 
member  
(1: very poor, 5: very good)

Total
n = 164

11 27 79 39 8 3.04 (0.93) 3 3 4

Females
n = 102

8 18 46 28 2 2.98 (0.92) 3 2.25 4 0.440

Males
n = 60

3 8 32 11 6 3.15 (0.95) 3 3 4

Rate communication skills of 
physicians you encountered as 
a student  
(1: very poor, 5: very good)

Total
n = 163

5 15 91 44 8 3.21 (0.80) 3 3 4

Females
n = 102

3 6 62 27 4 3.23 (0.74) 3 3 4 0.726

Males
n = 60

2 9 29 16 4 3.18 (0.88) 3 3 4

nX: the number of respondents who chose particular answers; M: median; Q1: lower quartile; hhQ3: upper quartile, p-values analyze gender differences in students’ answers
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Academic teachers, due to the character of their 
work, have better-developed communication skills 
than the majority of ‘common’ doctors. (M/25)

Often good communication with patients be-
cause they want to give us a good example. (F/26)

Clinicians are much less empathic; it rather re-
sembles mass treatment than paying attention to 
the patient. (M/24)

Communication with patients constituted an 
easy task for 49.09% of students and a difficult 
task for 15.76% of them. The majority of students 
believed that learning communication skills should 
be an obligatory part of the medical curriculum 
(135; 81.33%) and that the amount of time dedi-
cated to it during their studies was insufficient (104; 
63.03%). On the contrary, 53 (32.12%) students re-
plied that the amount of time dedicated to learning 
communication skills was adequate, and 8 (4.85%) 
students thought that too much time was spent on 
it. The detailed results are presented in Table 4. Stu-
dents’ responses did not differ statistically in terms 
of their gender. 

Students who responded that communication 
training should be obligatory for medical students 
noticed it would allow for better preparation for 
conversations with actual patients and bring many 
profits for them and their future patients. As a re-
sult, learning communication skills was seen as an 
investment in the future. Respondents argued that 
good communication skills are essential for physi-
cians as they influence patients’ perception of care 

quality and facilitate patient-physician cooperation. 
Good communication with patients was also seen as 
helpful in understanding the patient’s perspective, 
showing them respect, and realizing their right to 
information about their condition and treatment 
options. Its importance was emphasized, especially 
in the context of difficult conversations with pa-
tients. However, respondents noticed that learning 
communication skills is highly dependent on the 
willingness, motivation, and engagement of stu-
dents. 

There is a gap between talking with patients at 
clinical classes and talking with patients on our own. 
Communication classes allow us to fill it. (M/24)

 It [learning communication skills] allows starting 
to work as a physician more easily. (F/23)

Better preparation for the conversation with 
a patient, sensing what they want to know, what 
their expectations are. (F/24)

Good communication shows the class of a phy-
sician. (M/24)

Students noticed that some of their colleagues 
might have bigger deficits in communication skills 
and interpersonal competencies, especially that they 
are not taken into account when applying to medi-
cal schools in Poland. 

Many people beginning medical studies have 
poorly developed emotional intelligence, and due 
to their young age, they do not have experience 
in communication with people from the entire 
cross-section of society. (F/24)

Table 4. Students’ opinions on communication skills learning

Question asked Answers
n (%)

p-value*
Total Females Males

For me, communicating with patients is … Easy 81 (49.09) 50 (48.08) 30 (50.85) 0.951

Difficult 26 (15.76) 18 (17.31) 8 (13.56)

Hard to say 58 (35.15) 36 (34.62) 21 (35.59)

Should communication skills learning 
be an obligatory part of the medical 
curriculum?

Yes 135 (81.33) 84 (80.77) 50 (83.33) 0.428

No 9 (5.42) 7 (6.73) 2 (3.33)

Hard to say 22 (13.25) 13 (12.50) 8 (13.33)

The amount of time dedicated to learning 
communication skills in the curriculum 
is…

Too big 8 (4.85) 7 (6.73) 1 (1.69) 0.414

Appropriate 53 (32.12) 35 (33.65) 17 (28.81)

Insufficient 104 (63.03) 62 (59.62) 41 (69.49)

Could some changes be made to improve 
the communication skills of future 
doctors?

Yes 92 (55.76) 58 (56.31) 33 (55.00) 0.242

No 17 (10.30) 7 (6.80) 10 (16.67)

Hard to say 56 (33.94) 38 (36.89) 17 (28.33)
*p-values analyze gender differences in students’ answers
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It is important in the light of societal chang-
es happening under the influence of technological 
development and weakening of the interpersonal 
relations. (M/26)

Because the sole admission criterion to medical 
schools is the result of the baccalaureate exams, 
there are many medical students with low social and 
interpersonal competencies. (M/26)

Students who opposed the idea of obligatory 
communication training were skeptical about its 
effectiveness and saw it as a waste of their time. 
They also emphasized the importance of individual 
student’s engagement and motivation, suggesting 
that communication skills learning should be offered 
as electives. 

If someone was not able to learn throughout the 
years to communicate with people appropriately, 
classes won’t change that. (M/24)

I think it is a waste of time on such time-absorb-
ing studies. (F/24)

If someone doesn’t want to acquire communi-
cation skills, they won’t gain anything from these 
classes. (F/24)

Students who remained undecided argued that not 
every physician might need communication skills. They 
also doubted the effectiveness of communication 
training or expressed indifference to the topic. 

I think that it cannot be learned. (M/24)
It all depends on the person […]. However, if 

someone is interested, it might be helpful. (F/24)
The majority of students declared that the 

amount of time dedicated to communication skills 
learning during their studies was insufficient, espe-
cially in comparison with basic sciences. Students 
noted that most of the communication training was 
offered as elective classes, and many topics were 
overlooked. As a result, they suggested increasing 
the intensity of communication skills learning both 
in the pre-clinical and clinical training. Respond-
ents acknowledged deficits in communication skills 
among students, and therefore expressed a demand 
for more individual conversations with patients, and 
believed that students’ communication skills should 
be assessed. Another theme emerging from stu-
dents’ comments was the significance of the hidden 
curriculum. They reported a contrast between what 
they were told at communication classes and the 
example given by some medical teachers. 

During the classes, we talk with patients, but 
in groups. There is a lack of individual conversa-
tions. (M/25)

Many situations from the everyday work of 
a physician are not discussed. (M/24)

It would be best if aspects of interculturalism 
were also brought up. There are only elective classes 
on that. (F/23)

It is never too much. Moreover, physicians giving 
other classes too rarely comply with the knowledge 
from simulation classes [on communication skills]. 
(M/24)

Students who responded that too much time 
was spent on communication training believed that 
it should be conducted in a clinical setting. They also 
doubted its effectiveness and regarded communica-
tion skills as less important than medical knowledge, 
for instance. 

Students believing that the amount of time was 
appropriate suggested its better use, for instance, 
introducing more simulation methods instead of the-
ory. They also referred to students’ motivation and 
proposed additional elective courses for volunteers. 

Even if there were more of them, some [stu-
dents] still wouldn’t learn it. (F/24)

Classes should only show a path of development. 
Students should train out of their own will. (M/24)

Some students should be motivated to commu-
nicate, because, in my group, there are people who 
never speak, take the history from the patient. (F/24)

For interested people, elective courses on the 
topic can be organized. (F/24)

Finally, nearly 56% of students indicated that 
some changes could be introduced to improve the 
communication skills of future doctors (Table 4). They 
proposed more compulsory communication classes 
and occasions to practice their skills during pre-clini-
cal and clinical training, including simulation methods 
(e.g., simulated patients), peer role-plays, or psychol-
ogy classes. Students also suggested paying more 
attention to their communication skills during other 
classes, more individual interactions with patients, 
and wished for more teacher feedback in this regard. 
They expressed a particular demand for elaborat-
ing on the topic of difficult conversations with pa-
tients. Respondents also mentioned workshops for 
teachers and broadening the curriculum to include 
interprofessional education and courses focused on 
multicultural and minority patients. Finally, apart from 
curricular changes, students also implied a revision of 
the medical school application system in Poland. 

More classes with simulated patients and work-
ing in pairs, where people play given roles and situ-
ations. (M/25)
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Bringing it up during clinical classes — observa-
tion of our history-taking skills and then comments 
on it. (F/24)

More practical classes oriented towards conver-
sations with patients, not necessarily in simulated 
conditions — one or two students and a medical 
teacher. (M/25)

Not only history taking, but also the possibility 
to observe and actively participate in difficult con-
versations. (F/25)

More training sessions for medical teachers so 
they could show the importance of communication 
skills by giving a good example. (F/24)

Interfaculty classes with nursing, medical rescue, 
midwifery students should be organized. (F/24)

A multicultural patient, LGBT+, a requirement of 
at least 30 minutes at every ward about the specific-
ity of their patients. (F/23)

Not only [changes in] the curriculum, but also, 
e.g., psychological tests before the studies. (F/24)

Admission interviews and selecting the candi-
dates with regards to psychological predispositions; 
more soft skills learning. (M/22)

DIscUssION
The majority of students acknowledged the impor-
tance of communication skills in their future profes-
sion. However, the comparatively lower frequency 
with which they were made aware of that during 
their studies might raise concerns. Students who are 
less positively inclined to learn communication skills 
may even see it as a subliminal message that maybe 
the topic is not so important after all. Furthermore, 
it is essential for medical students, as adult learn-
ers, to know why they should learn something and 
how it is relevant for their future work [24, 25].  
Students moderately rated the communication skills 
of doctors encountered in the past, noting a re-
quirement for improvement in some cases. Inter-
estingly, we observed a statistically significant dif-
ference in their perception of the communication 
skills of physicians encountered as medical students 
and patients. Meanwhile, Ajzen’s Theory of Planned 
Behavior places subjective norms among variables 
influencing one’s behavioral intentions [10]. As a re-
sult, the attention that medical teachers, as author-
ity figures, pay to communication skills, and the 
example they give to their students may be of great 
importance. Students’ comments show the signifi-
cance of the hidden curriculum and how carefully 

they observe their teachers. They provided many 
examples of qualities indicating good and bad com-
munication role-models, mirrored by the literature 
[26]. The significance of positive and negative role 
models was also demonstrated in previous studies 
[27, 28]. It was even suggested that negative exam-
ples might leave a more profound impact on stu-
dents in terms of what not to do [28]. Still, it seems 
advisable to avoid and correct them in order to 
prevent their legitimization. In this aspect, medical 
teachers should be aware of their communication 
style, limitations, being a role model, and the need 
for constant improvement [29].

Students strongly believed that communication 
skills learning should be an obligatory part of the 
medical curriculum, and the majority of them would 
welcome the opportunity to have more classes on it, 
providing many reasons for both answers. Simulta-
neously, they recognized the struggles of some stu-
dents with talking to patients. On the other hand, 
students with less positive opinions on communica-
tion training expressed skepticism about its effec-
tiveness in terms of communication skills as some-
thing that cannot be learned. They also pointed out 
that communication skills might not be required in 
particular medical specialties and emphasized that 
students unwilling or unmotivated to learn commu-
nication skills would not benefit from them anyway. 
Similar negative attitudes of some students towards 
communication skills learning were noted previously 
[30, 31]. Knowles also underlined the importance 
of internal motivation and learner-centeredness in 
adult education [24, 25].

Students proposed many changes that could be 
introduced to their communication training, includ-
ing increasing its intensity and practical relevance. 
They suggested more classes with simulated pa-
tients, peer role-play, psychology classes, and more 
conversations with real patients in supervised condi-
tions with subsequent feedback. Rees et al. [32] also 
noted positive attitudes of students towards expe-
riential learning methods and suggested increasing 
their opportunities for conversations with simulated 
and real patients. Moreover, medical simulation pre-
sents students with the opportunity to practice their 
communication skills in safe conditions with respect 
to scenarios that would otherwise be difficult to 
implement in their curriculum, for instance, patients’ 
death, aggression, or cultural differences [33]. Ad-
ditionally, it not only allows learners to improve and 
develop their knowledge, skills, and critical thinking 
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but also prepares them for handling similar situations 
in their future professional work [34]. Other studies 
showed learners’ positive perception and effective-
ness of communication training in a clinical setting 
[35–37]. The role of feedback in improving students’ 
communication is also invaluable [38]. As demon-
strated by this and other studies [39, 40], students 
expect to be observed and receive feedback on their 
performance. However, reports show that it either 
happens rarely or is performed only superficially [29]. 

Students mentioned broadening the curriculum 
to include interprofessional education and courses 
focused on multicultural and minority patients. Giv-
en that currently they are only being introduced into 
the Polish medical curriculum and, at least at our 
institution, are offered only as elective courses, we 
were positively surprised that students start to notice 
a requirement for them. It could signify their read-
iness for them as a compulsory part of the curricu-
lum. However, verification of this would require ad-
ditional studies. Finally, apart from curricular chang-
es, students also implied a revision of the medical 
school application system in Poland, including ad-
mission interviews and evaluation of psychological 
predispositions of candidates. It should be explained 
that currently, according to Polish law, admission to 
any university is based only on the results of bac-
calaureate exams. In the case of medical schools, 
results in Biology, Chemistry, and sometimes Physics 
are taken into account. However, as our respondents 
also noticed, it may lead to people with deficits in 
communication and interpersonal skills getting into 
medical schools. Furthermore, given that current-
ly, communication skills are not formally assessed 
during medical studies, their deficits may remain 
undetected. It seems that more emphasis should be 
placed on communication skills in the Polish medical 
curriculum, including their formative and summative 
assessment with equal treatment as other exams.

We acknowledge the limitations of this study. 
Due to circumstances beyond our control caused 
by the COVID-19 pandemic outbreak, we were not 
able to collect data from all sixth-year students as 
we initially planned. Still, the sample size was rep-
resentative of the entire group of students. Fur-
thermore, the number of male respondents was 
lower than females, but it was corresponding with 
the general demographic characteristic of medical 
students. According to the data provided by the 
Office for Student Affairs of Poznan University of 
Medical Sciences, among 271 sixth-year medical 

students in the academic year 2019/2020, there 
were 176 (64.94%) females and 95 (35.06%) 
males. Furthermore, a research bias cannot be ex-
cluded, given a strong attachment of the primary 
author to the topic. However, to compensate for 
that, researchers with different backgrounds were 
invited to the study. Finally, this study was conduct-
ed among students of only one medical university, 
and students from other institutions might present 
different opinions on communication skills. Further 
studies are needed to extend our results to a broad-
er population.

cONcLUsIONs
Medical students observe the communication style 
of their teachers and pay attention to the hidden 
curriculum conveyed by them. They report a contrast 
between the behavior of some physicians and issues 
raised during communication classes. For the major-
ity of students, communication skills learning should 
be obligatory in medical schools, and due to its 
many benefits, it was perceived as an investment in 
the future. However, students who were undecided 
or opposing this idea doubted its effectiveness and 
underlined the importance of individual students’ 
attitudes and motivation as essential for its suc-
cess. Most students believed that, for many reasons, 
more time should be spent on communication train-
ing in the medical curriculum. Necessary changes 
proposed by respondents that could be introduced 
into the medical curriculum included increasing the 
intensity and emphasis on communication training, 
bigger use of experiential learning methods, inter-
professional education, and multicultural education. 
Students noted that medical teachers should pay 
more attention to their communication style during 
clinical classes and provide them with more oc-
casions for individual conversations with patients, 
followed by feedback on their skills. Revisions to the 
medical school application system were suggested, 
for instance, psychological screening and admission 
interviews with candidates. 
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To the Editor, 
the epidemiology of pediatric out-of-hospital cardi-
ac arrest (OHCA) is reasonably well described [1–6], 
with annual occurrence rates estimated at 7–8 per 
100 000 children [7], although extensive variation 
exists, ranging from 2.28 to 18.0 per 100 000 per-
son-years [5, 8–12], depending on the location and 
timing of the study. Data on pediatric OHCA during 
COVID-19 pandemic are very limited. Our purpose 
was to examine the changes in the characteristics and 
survival outcomes of pediatric OHCA following the 
COVID-19 outbreak in the Masovian region (Poland).

We conducted a retrospective cohort study from 
a National Emergency Medical Service Command 
Support System which is a prospective registry of 
medical interventions performed by emergency 
medical services (EMS) in Poland [13]. Our study was 
conducted according to the STROBE (strengthening 
the reporting of observational studies in epidemiol-
ogy) guidelines [14] and complies with the Declara-
tion of Helsinki. The study protocol was approved by 
the Institutional Review Board of the Polish Society 
of Disaster Medicine (approval no. 01.03.21.IRB).

All eligible consecutive pediatric patients suffer-
ing an OHCA from March 1 to December 30 in the 
years 2019 (pre-pandemic period) and 2020 (pan-
demic period), were enrolled. Children eligible for 
inclusion were > 48 hours and < 18 years of age 
and suffered an OHCA with pediatric advanced 
life support implementation by EMS teams. Sub-
jects were excluded if the information on gender 
or cardiopulmonary resuscitation outcomes was 
missing. The pediatric population count was 
based on the Polish Central Statistical Office re-
port for the year 2019. The outcomes included be-
fore-and-after comparative analyses focusing on the  
COVID-19 outbreak period and the analogous peri-
od in 2019. Statistical analysis was performed using 
STATA version 16.1EN (StataCorp LLC, Texas, USA). 

There were 1 091 319 children living in the ana-
lyzed region in 2019. Since data for 2020 were not 
available, it was assumed there was no substantial 
change in the population during the study period. 
Overall, a total of 47 pediatric OHCA patients were 
included in this analysis [mean age 6.1 (6.3) years, 
59.6% males; 18 in pre-COVID-19 and 29 in the 
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COVID-19 periods]. Patient characteristics, OHCA 
cause, and the presenting rhythm (either unshock-
able or not) were similar in the pre-COVID-19 and 
COVID-19 periods (Tab. 1). Time to EMS arrival and 
EMS interventions were similar with regard to the 
medical therapy administered (the rates of adrena-
line, atropine, and amiodarone administered). How-
ever, children with OHCA in the COVID-19 period 
more often received an endotracheal tube com-
pared to the pre-COVID-19 period (p = 0.03), 
although the use of a supraglottic airway device 
did not change. The use of intraosseous access de-
creased during the COVID-19 period (p = 0.01). The 
outcomes were similar in the categories of ‘death 
in the field’, ‘transported with ongoing CPR’, and 
‘transported with ROSC’, although numerically more 
patients were transported with ongoing CPR, and 
much fewer did not have ROSC. 

To conclude, we found no significant changes 
regarding outcomes, demographics, and field resus-
citation rates, although we did find a marked increase 
in the rate of endotracheal tube intubation. Our find-
ings may be due to the overall poor outcomes that 

occur with pediatric OHCA or relatively small sample 
size, but we did not observe a negative ‘COVID-19 ef-
fect’ on outcomes in pediatric OHCA. Of note, the 
number of pediatric OHCA was higher during  
COVID-19 period, with a marked increase in trau-
matic OHCA. While this may not be a direct effect 
of COVID-19 infection in the pediatric population, 
it may be related to limited access to healthcare, in-
creased psychosocial stress, and exposure to domestic 
violence. Although the number of cases of traumatic 
OHCA is limited, the relative rise in cases over a year 
is further investigation. A similar analysis in other 
regions and countries will distinguish between an 
alarming trend and an anomalous data point. 

As a retrospective evaluation of the previously 
collected data, our paper is limited to hypothesis gen-
eration. Further, as pediatric OHCA is a relatively un-
common event, our sample size is small which limits 
our conclusions. Finally, because no COVID-19 testing 
results were recorded, we cannot confirm if any of 
the cases of OHCA were related to COVID-19. 

Altogether, pediatric OHCA in the Masovian re-
gion is not common and has a poor prognosis.  

Table 1. Comparison of OHCA subjects in 2019 and 2020 periods

Variable Pre-COVID-19 (2019) COVID-19 (2020) Difference (95%CI)* p-value

n 18 29 0.10

n per 100.000 1.65 2.66 0.10

Males (%) 13 (72.2%) 15 (51.7%) –0.22 (–0.49, 0.05) 0.11

Age, years (SD) 5.1 (6.5) 6.7 (6.2) 1.60 (–2.16, 5.36) 0.40

EMS arrival time, min (SD) 11.2 ± 5.4 9.9 ± 4.2 –1.30 (–4.23, 1.63) 0.38

OHCA cause
Medical
Trauma

17 (94.4%)
1 (5.6%)

24 (82.8%)
5 (17.2%)

0.56 (0.10, 3.26)
3.75 (0.40, 34.96)

0.52
0.25

Presenting rhythm, n (%)
Shockable
Not shockable

1 (5.6%)
17 (94.4%)

1 (3.4%)
28 (96.6%)

0.64 (0.04, 10.94)
1.65 (0.10, 28.09)

0.76
0.73

Adrenaline administered, n (%) 8 (42.1%) 14 (48.3%) 1.17 (0.36, 3.80) 0.80

Atropine administered, n (%) 2 (11.1%) 3 (10.3%) 0.92 (0.14, 6.14) 0.93

Amiodarone administered, n (%) 0 (0.0%) 2 (6.9%) 3.36 (0.15, 74.15) 0.44

Airway management, n (%)
Supraglottic airway device
Endotracheal tube

8 (44.4%)
4 (22.2%)

6 (20.7%)
16 (55.2%)

0.33 (0.09, 1.19)
4.31 (1.14, 16.30)

0.09
0.03

Intraosseous access, n (%) 7 (38.9%) 1 (3.4%) 0.06 (0.01, 0.51) 0.01

Outcome, n (%)
Death in the field
Transported with ongoing CPR
Transported with ROSC

6 (33.3%)
5 (27.8%)
8 (44.4%)

10 (34.5%)
13 (44.8%)
6 (20.7%)

1.05 (0.30, 3.65)
2.11 (0.60, 7.48)
0.33 (0.09, 1.19)

0.94
0.25
0.09

CI — confidence interval; CPR — cardiopulmonary resuscitation; EMS — emergency medical service; OHCA — out-of-hospital cardiac arrest; ROSC — return of spontaneous circulation; 
SD — standard deviation 
*Differences are expressed as rate difference or mean difference and 95% confidence intervals.
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The COVID-19 pandemic may have increased the 
number of OHCA, but has not changed the pa-
tient characteristics, presenting rhythm, or out-
comes. Larger studies are needed to elucidate the 
trends noted here. 
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ABstRAct

INtRODUctION: COVID-19 is an extremely contagious disease that has led to a global pandemic. Control 
of this pandemic requires community awareness and adherence to preventive behaviors. The aim of this 
review is to investigate the knowledge, attitudes, and practices (KAP) of the Iranian public towards the 
COVID-19 pandemic.

MAteRIAL AND MetHODs: This review was conducted according to the PRISMA guidelines. Databases includ-
ing Magiran, SID, ISC, Scopus, PubMed, Web of Science, Cochrane, ProQuest, Science Direct, and Google 
Scholar were searched for literature. The searches were conducted in both Farsi and English without any 
time limit until the end of December 2020. The research question and inclusion and exclusion criteria were 
designed according to the PICO. For qualifying studies, the NOS checklist was used. We used narrative syn-
thesis for synthesizing the entered studies.

ResULts: 138 studies were found during the initial search, of which 13 were systematically reviewed. All stud-
ies identified had a cross-sectional design and used researcher-designed tools for data collection. Overall, 
11 111 people (4900 men and 6211 women) from the public population of Iran were included.

cONcLUsIONs: The majority of Iranians studied had appropriate (KAP) regarding COVID-19 precautions. Pol-
icymakers should continue public health education measures.

KeY WORDs: general population, knowledge, attitude, practice, systematic review, COVID-19

Disaster Emerg Med J 2021; 6(4): 186–193

INtRODUctION
Coronavirus disease 2019 (COVID-19) was first re-
ported in Wuhan, China. The disease has since led 
to a global pandemic with widespread economic, 
social, and health consequences [1]. One of the im-
portant features of COVID-19 is its high transmissi-

bility, necessitating adherence to strict personal and 
social hygiene [2]. The rapid spread of the virus has 
overwhelmed the health care infrastructures of many 
countries [3]. As of January 26, 2021, over 99 million 
people have been infected with the virus globally, 
and over 2 million have died [4]. Although the ma-
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jority of deaths and infections occur in individuals 
over 50 years of age and those with underlying 
chronic diseases, the risk of contracting the infection 
extends to the whole population. This highlights 
the importance of preventive measures for everyone, 
as asymptomatic carriers can transmit the disease 
to high-risk individuals [5]. Promoting physical dis-
tancing, mask-wearing, and hand hygiene are basic 
policies that health officials can employ to control 
the epidemic [6]. The World Health Organization 
has declared regular hand washing, observing res-
piratory hygiene, keeping proper physical distance, 
and avoiding handshakes and hugs as important 
behaviors to prevent the spread of the disease [7]. 

Studies have shown that perceived knowledge, 
attitude, and threat are important predictors of ad-
herence to health behaviors [8]. As there is no de-
finitive treatment for COVID-19, the best way to 
prevent the spread of this disease is to implement 
and promote preventive measures (while enrolling 
in vaccination campaigns). Currently, the most im-
portant strategies to control the pandemic, beyond 
vaccination, include early diagnosis, contact trac-
ing, and quarantine. Another important measure is 
adherence to personal protective health measures 
by all members of society. As such, the population 
should be adequately aware of these measures to 
plausibly control the spread of the disease [9]. Pro-
moting improved knowledge, a supportive attitude, 
and compliant behavior among the public, creates 
an environment of adherence of the public to health 
instructions aimed at preventing the spread of the 
disease [9, 10]. Experiences from the severe acute 
respiratory syndrome (SARS) outbreak in 2003 and 
the Middle East respiratory syndrome (MERS) in 
2012 demonstrated that inadequate knowledge and 
negative attitudes can exaggerate the fear of disease 
and lead to stigmatization of patients [10, 11]. This 
fear can itself compromise the preventive measures 
aiming to control the disease. Therefore, it is impera-
tive to improve the awareness and attitudes of health 
care workers and the public [10, 11]. Insufficient 
knowledge and negative attitudes can lead to inap-
propriate practices and increase the spread of this in-
fection [12]. Thus, a key step to control the pandemic 
is to provide effective instructions to increase public 
knowledge about the symptoms, prevention strate-
gies, and transmission routes of COVID-19 [10, 13].

Our review aimed to investigate the KAP of Iran’s 
public population about COVID-19. Our findings are 
expected to help health managers and policymakers 

to understand public perceptions and implement 
appropriate infection control policies.

MAteRIAL AND MetHODs 
The present study was conducted according to the 
Preferred Reporting Items for Systematic Reviews 
and Meta-analyses (PRISMA) guidelines [14]. The 
study protocol was registered in the International 
Prospective Register of Systematic Reviews (PROSPE-
RO) under the code CRD42021238983.

search strategy
Databases of SID, Magiran, ISC, Scopus, PubMed, 
Web of Science, Cochrane, ProQuest, Science Direct, 
and Google Scholar were searched using valid Eng-
lish keywords and their Farsi equivalents including 
knowledge, attitude, opinion, performance, practice, 
function, “2019 novel coronavirus disease”, COV-
ID-19, “COVID-19 pandemic”, “SARS-CoV-2 infec-
tion”, “COVID-19 virus disease”, “2019 novel coro-
navirus infection”, “2019-nCoV infection”, “Coro-
navirus disease 2019”, “2019-nCoV disease”, 
“COVID-19 virus infection”, and Iran. Syntax search 
was used for this purpose. Initially, using Boolean 
operators, keywords, and search fields, a syntax 
search was designed for PubMed. For other data-
bases, the search strategy was defined according 
to the syntax search developed for PubMed. The 
searches were conducted in both Farsi and Eng-
lish without any time limit up to December 2020.  
An example of the search strategy in PubMed has 
been provided below, and search strategies in other 
databases. The search strategy for pubmed includes 
the following: ((Knowledge) AND (Attitude* OR Opin-
ion*) AND (Performance OR practice OR Function) 
AND (“2019 novel coronavirus disease” OR COV-
ID19 OR “COVID-19 pandemic” OR “SARS-CoV-2 in-
fection” OR “COVID-19 virus disease” OR “2019 novel 
coronavirus infection” OR “2019-nCoV infection” OR 
“Coronavirus disease 2019” OR “2019-nCoV disease” 
OR “COVID-19 virus infection”) AND (Iran)).

eligibility criteria
The research question and inclusion and exclusion 
criteria were designed according to the PICO princi-
ple: participants (Iranian public), Interventions/expo-
sure (COVID-19), comparison (any), Outcome (KAP) 
Studies that evaluated KAP in other countries, and 
infectious diseases other than COVID-19 were ex-
cluded from the study. All types of studies like ob-
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servational, interventional, review, and letter to the 
editor are included.

study selection 
After the preliminary search in the databases, 
138 articles were entered into EndNote X7 software 
(Clarivate, London, United Kingdom). First, dupli-
cate articles were removed, and then 92 articles 
were screened. Subsequently, 24 potentially related 
studies were selected and reviewed independently in 
detail by 2 of the researchers (AS, MG). Ultimately, 
13 studies were selected for quality assessment.

Qualification and data extraction
We used The Newcastle-Ottawa Scale (NOS) scale to 
assess the quality of the studies. NOS scale was used 
to evaluate the quality of studies. Two authors, AS 
and MG, used this scale independently to assess the 
methodological quality, scale (comparability), and 
outcome of each study, and if there was any disa-
greement between them, a third author opinion was 

used to make the agreement, and a score of 7 out of 
10 was considered as the good quality of the stud-
ies. In this research, studies that gain scores seven 
and higher were included [15], because different 
methods and scales were used in studies to report 
the results, and there was a high heterogeneity, so it 
was not possible to perform meta-analysis on them, 
so we used narrative synthesis to summarize the 
research findings. A researcher-designed checklist 
was used to record the required data including title, 
first author, location, the total number of subjects, 
number of subjects by gender, and study findings.

ResULts 
In the primary search, 138 studies were identified, 
of which 46 duplicate studies were removed, and 
92 studies were further screened. Finally, 13 studies 
were subjected to quality assessment, and all of 
them entered the systematic review process. Figure 1  
outlines the steps of study selection. 

Sc
re

en
in

g
In

cl
ud

ed
El

ig
ib

ili
ty

Id
en

ti
fi

ca
ti

on

Studies included in the
systematic review (n = 13)

Studies included in qualitative
synthesis (n = 13)

Full-text articles excluded
with reasons (n = 11)

Full-text articles assessed for
eligibility (n = 24)

Records excluded (n = 68)Records screened (n = 92)

Records after removing duplicates (n = 92)

Additional records identified in
other resources (n = 2)

Records identified in database
searching (n = 136)

fIGURe 1. Study flowchart based on the PRISMA guideline
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Overall, 11 111 Iranians (4 900 men and 
6 211 women) were included. The methodology of 
all the studies was cross-sectional. All studies were 
of good quality, and based on the consultation of 
the research team, after the narrative synthesis, it 
was concluded that the factors affecting KAP in-
clude education, information, demographic char-
acteristics, and specific groups. because different 
methods and scales were used in studies to report 
the results, and there was a high heterogeneity, so it 
was not possible to perform meta-analysis on them, 
so we used narrative synthesis to summarize the 
research findings. Table 1 shows the characteristics 
and findings of these studies.

DIscUssION
Most of the evaluated studies reported that Iranians 
had appropriate KAP to prevent the spread of COV-
ID-19. Similarly, a review by Puspitasar et al. [29] on 
the general population, health care workers, and 
medical students in the United States, the United 
Kingdom, Italy, Jordan, and China showed that the 
subjects had good levels of knowledge and perfor-
mance and were optimistic about COVID-19. The 
results of another study by Kamali et al. [30] in Iran 
showed that health care workers had an acceptable 
level of knowledge and good attitudes and practices 
regarding COVID-19. These findings along with our 
observation in the present study indicate appropri-
ate KAP towards COVID-19 in most communities, 
including the general public, patients, and health 
care workers. Nevertheless, people’s knowledge, at-
titudes, and behaviors should be improved as much 
as possible by continuing education campaigns. The 
results of studies by Moradzadeh [17] and Kalani 
[28] showed that men’s KAP regarding COVID-19 in-
fection needs improvement [11]. Similarly, a study in 
China showed that men had less knowledge, more 
negative attitudes, and worse performance than 
women towards COVID-19 infection control meas-
ures [11]. This was in line with the results of our 
review. The cause of this discrepancy is unclear. To 
improve men’s awareness and preventive behaviors 
regarding COVID-19, we suggest that health sys-
tems actively target men in educational programs.  
In their study, Shaygannejad et al. [22] showed 
no significant differences comparing the KAP with 
chronic neurological problems and healthy individu-
als. According to Sahraian et al. [25], COVID-19 pa-
tients had a good understanding of the disease. 

A study in India revealed that adults with type 1 di-
abetes had moderate knowledge, positive attitudes, 
and appropriate preventive practice towards COV-
ID-19 [31]. Ajay et al. [32] in Pakistan showed that 
despite having adequate knowledge about COV-
ID-19, diabetes patients had taken inappropriate 
preventive measures like washing hands frequently, 
maintaining social distancing, avoiding touching 
eyes, nose, and mouth, staying home when sick, ex-
cept to get medical care, covering mouth and nose 
with bent elbow or tissue when coughing or sneez-
ing and maintaining at least 1 m or 3 ft distance 
between yourself and anyone who is coughing or 
sneezing. Other studies such as one in Ethiopia have 
shown that a higher level of knowledge is associated 
with better performance and adherence to preven-
tive measures against COVID-19 [33]. Based on the 
results of these studies and those of this review, it 
can be concluded that the levels of knowledge and 
awareness of patients, especially those with chronic 
diseases, are appropriate and comparable with that 
of the general public. Based on the results of most 
of the reviewed studies, institutions rely heavily on 
information technologies such as the internet, social 
media, and text messaging for public education. 
In one study, Alzoubi et al. [34] investigated the 
knowledge and information resources of medical 
and non-medical students at Jordan University re-
garding COVID-19. They showed that most students 
had been using the internet, social media, and mass 
media while medical and post-graduate students 
had also used scientific papers and websites as their 
sources of information [34]. A study by Chan et 
al. [35] showed that social media if used correctly 
and appropriately, can be one of the most effective 
methods of communication to disseminate infor-
mation about the COVID-19 pandemic. This study 
was performed on the public, considering that the 
public is less prone to COVID-19 disease than health 
care workers and may not receive the necessary 
training, so measures such as timely education can 
make a change in their KAP. In conclusion, it seems 
that most people use the internet and social me-
dia to obtain COVID-19-related information during 
this pandemic. Since a majority of the population 
has access to social media and the Internet, these 
platforms can be the fastest routes to impart impor-
tant information during the COVID-19 pandemic. 
However, illiterate people or those who do not have 
access to the Internet and social media may miss 
the information provided via these tools. Therefore, 
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the health system should employ a variety of edu-
cational methods, including face-to-face training, 
traditional news, and information media, to increase 
public awareness of the disease.

Strengths and limitations 
This is the only systematic review on the KAP of Ira-
nians towards COVID-19. Most studies conducted 
in Iran regarding the KAP of people towards COV-
ID-19 are descriptive and cross-sectional. We did not 
find any comprehensive studies on this issue. One of 
the limitations of this review is that some of the eval-
uated publications did not report the overall levels 
of KAP of the populations studied. Furthermore, all 
of the studies were essentially questionnaire-based, 
which lead to multiple biases and limitations. Finally, 
the geographic locations of the studies were limited 
to a few major cities, and thus the data is not repre-
sentative of the entire country.

cONcLUsIONs
Based on our systematic review, the public popula-
tion of Iran has a good level of KAP to prevent the 
spread of COVID-19. Public information and COV-
ID-19-related training is primarily achieved through 
new information technology methods. Since higher 
awareness and knowledge correlate with better per-
formance, policymakers should continue their public 
health education efforts to control this pandemic.
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Polish ParamediCs: a narraTive review

Agnieszka Gonczaryk1 , Jaroslaw Chmielewski2 , Malgorzata Dziechciaz3 ,  
Izabela Wroblewska4 , Jarogniew J. Luszczki5

1Department of Health and Social Policy, Marshal’s Office in Warsaw, Poland
2College of Rehabilitation in Warsaw, Poland

3Health Care Institute, State School of Higher Vocational and Economic Education, Jaroslaw, Poland
4Department of Internal Nursing, Department of Nursing and Midwifery, Faculty of Health Sciences, Wroclaw Medical University, Wroclaw, Poland

5Institute of Rural Health in Lublin, Poland

ABstRAct

INtRODUctION: Research into occupational exposure to biological pathogens during medical personnel work 
is to a small degree concerned with paramedics. Coming in contact with biological pathogens, like HIV, HCV 
and HBV viruses, tubercle bacilli, or recently the SARS-CoV-2 virus in the workplace is a contamination risk. 
This study aims to analyze the occupational exposure of paramedics to biological pathogens at work, the 
possibilities of paramedics developing contagious diseases as occupational illnesses, and the prophylaxis 
this involves. 

MAteRIAL AND MetHODs: The publication was prepared on the basis of a literature review of works available 
in the PubMed, SCOPUS, and Google Scholar databases, and on websites of institutions functioning in the 
area of public health.

BRIef DescRIptION Of tHe stAte Of KNOWLeDGe: In Poland, in 2020, there were 1 255 625 cases of SARS-
CoV-2 registered, 3020 of which are cases found in paramedics, and 12 524 cases of Lyme borreliosis, 
990 HBV cases, 942 HCV cases, 934 HIV cases. In 2020, there were 1861 occupational diseases, 504 of which 
were contagious or parasitic. Approximately 37 000 needlesticks are estimated to happen every year in med-
ical facilities. 40% to 80% of the people who got injuries or cut in the workplace did not report the incident. 

cONcLUsIONs: There is a need to implement prophylactic and preventative measures to prevent occupa-
tional needlestick injuries and blood-borne infections amongst paramedics. Paramedics show insufficient 
knowledge of their ability to apply for an occupational disease diagnosis caused by exposure to biological 
pathogens present in the work environment.

KeY WORDs: paramedics, biological factors, workplace, occupational exposure, prophylaxis of occupational 
infections, biological hazards, personal protective equipment, occupational disease.

Disaster Emerg Med J 2021; 6(4): 194–203

INtRODUctION
The quality of the environment is a significant fac-
tor of individual and public health. It is assumed 
that environmental health is determined by bi-

ological, chemical, physical, and social factors.  
It involves both theoretical and practical concepts 
as far as the evaluation, elimination, and preven-
tion are concerned when it comes to the presence 
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of such factors, which can negatively affect the 
health of the current and subsequent generations, 
in the environment. Environmental health is en-
tirely consistent with the broad understanding of 
worker healthcare. The health of workers is direct-
ed at the measures related to the promotion and  
maintenance of the highest level of physical  
and psychological fitness, as well as the well-being 
of employees, which are interested in technical, 
medical, and organizational means of reducing 
harmful health effects resulting from the work 
process [1].

Paramedics carry out their professional tasks in 
extremely difficult work environment conditions. The 
work they do in healthcare units is considered one 
of the occupations where healthcare workers (HCW) 
are exposed to illnesses caused by biological patho-
gens. They are at a greater risk of falling ill in com-
parison with the general society, especially during 
a contagious disease pandemic. 

Microorganisms, internal parasites, acellular 
units capable of replication or transferring genetic 
material, including genetically modified cell cultures, 
which may be the cause of infection, allergy, or 
poisoning [2]. 

In the most general sense, the work environ-
ment is understood as a collection of spatially or 
organizationally defined workplaces, shaped by the 
conditions of the material environment with par-
ticular biological pathogens, where the process of 
work takes place and workers carry out professional 
activities [3].

Studies suggest a significant effect of the work 
environment on the individual health condition of 
a worker [3, 4–7]. In the process of caring for the 
health of workers, it is of importance to properly 
identify factors that are potentially detrimental to 
the health and are a result of the work environ-

ment as well as appropriately choosing preventative 
measures, including personal protective equipment, 
depending on the identified threat or an established 
scale of health hazard [1, 8, 9].

The risk of biological pathogen infection inci-
dence may significantly affect the health condition. 
Coming in contact with dangerous biological path-
ogens in the workplace, such as hepatitis B virus 
(HBV), hepatitis type C (HCV), human immunodefi-
ciency virus (HIV), tubercle bacilli, or contemporar-
ily, severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) causes there to be a real danger of 
an individual HCW’s health condition deteriorating, 
resulting in, e.g., infection, mental health deteriora-
tion, or even death [9–12].

Table 1 shows the employment status of HCW 
and the exposure to identified biological pathogen 
factors present in the work environment, relative 
to the general employed population in the year 
2020 [13]. 

According to the data contained in the epidemi-
ological reports (EPIMELD) of the National Institute 
of Public Health NIH — National Research Institute 
(NIZP PZH-PIB), in 2020 in Poland, there have been 
1 255 625 cases of SARS-CoV-2 infection registered, 
12 524 cases of Lyme borreliosis, 990 cases of HBV, 
942 cases of HCV, 934 cases of HIV, 265 cases of 
viral meningitis, 158 cases of tick-borne encephalitis 
(TBE) infection and 109 cases of hepatitis A virus 
infections (HAV) [14]. 

Table 2 shows the SARS-CoV-2 virus infection 
rated for HCW in 2020 [11].

According to the data of the Chief Sanitary 
Inspectorate (CSI) in Poland, in 2020, there have 
been 1 861 occupational diseases diagnosed (in 
2019 — 2 059), 504 of which are cases of con-
tagious or parasitic diseases (in comparison with 
2019 — 705 cases) [15]. 

Table 1. Employment status and the exposure to identified biological pathogens present in the work 
environment in 2020 (modified) [13]

Exposure to biological risk factors by sections and divisions in 2020

SPECIFICATION
a — total

b — per 1000 employees in units covered 
by the survey

Employees exposed to risk factors which were, over the year

As of 31 
December

Eliminated or reduced Identified 
(including newly 

arisen risks)Total Eliminated or reduced to 
the standard level Reduced

TOTAL a 13705 3890 9815 11871 19752

b 2.3 0.6 1.6 2.0 3.3

Only division Human health activities a 7396 1487 5909 8191 12760

b 13.6 2.7 10.9 15.1 23.5



Disaster anD emergency meDicine Journal 2021, Vol. 6, No. 4

196 www.journals.viamedica.pl

The clear fall in the number of reported conta-
gious disease cases is largely a result of the declara-
tion of a pandemic, in relation to the SARS-CoV-2 vi-
rus infections, as well as the implementation of ep-
idemiological safety rules, which consist of wearing 
protective face masks, more frequent washing and 
disinfecting hands, maintaining social distancing.  
It has to be noted, however, that the data largely omit 
cases of acute contagious disease of the respiratory 
system caused by the SARS-CoV-2 (COVID-19) virus 
infection, which is a contagious disease classified as 
an occupational disease amongst HCW. The above is 
most likely the result of underreporting by HCWs [11].

The data of the National Labor Inspectorate (PIP) 
confirm just how important the issues of health and 
safety at work, including the correct identification of 
risk factors, and consequently the effect of the expo-
sure to harmful factors of the work environment on 
the health of HCW, are in the area of worker health-
care. In 2020, PIP investigated 46 medical entities 
employing 16.3 thousand people. Compliance with 
health and safety at work regulations related to pre-
paring for work, exposure to harmful and cumber-
some agent activity, personal protection equipment, 
work uniforms and shoes, the supervision and con-

trol over the state of health and safety at work, were 
all under investigation. In PIP’s opinion, the lack of 
knowledge of employers and managers in charge  
of employees is a frequent cause of shortcomings in 
the area of health and safety at work. It causes fail-
ures to occur during the evaluation of occupational 
risk, including the identification of threats present 
in the work environment. The identified shortcom-
ings involved, e.g., a lack of descriptions of evaluat-
ed workspaces specifying what tools and materials 
were in use, as well as the absence of the identifi-
cation of all the threats, including those caused by 
biological pathogens, such as SARS-CoV-2, present 
in the work environment. HCW was noted to not be 
properly equipped with work uniforms and shoes, as 
well as personal protection equipment, in 41% and 
11% of the investigated entities respectively. There 
have been cases of HCW using their own clothes 
and shoes when carrying out work where exposure 
to harmful biological pathogens takes place [16].

Table 3 shows the shortcomings in the area of 
health and safety at work detected during inspec-
tions of medical entities in the years 2018–2020 [16].

The proper protection of the professional group 
that paramedics constitute, in both the context of 

Table 2. People working in medicine who have been diagnosed with a SARS-CoV-2 virus infection, including 
incidences of illness and death due to COVID-19 (modified) [11]

Medical profession Number of confirmed COVID-19 cases Number of deaths from COVID-19 among 
hospitalized patients

Doctor 20 476 66

Dentist 1884 10

Nurse 50 990 51

Midwife 4764 4

Paramedic 3020 5

Pharmacist 2106 5

Laboratory diagnostician 1555 0

Feldsher 26 4

Total 84 821 145

Table 3. Shortcomings in the area of health and safety at work detected during inspections of medical entities in 
the years 2018–2020 — the percentage of the entities where shortcomings were found (modified) [16]

Specification 2018 2019 2020

Lack of a documented evaluation of the occupational risk at all of the work posts 42 37 46

Shortcomings related to equipment with a work uniform and work shoes 35 42 41

Improper identification of the risks related to the carried-out work 41 45 33

Shortcomings related to the initial training 39 25 24
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individual and population health, against the nega-
tive effects of biological factor activity on the body 
is an important issue. An indication of that could 
be, for example, the fact that, as demonstrated by 
the Supreme Audit Office (NIK) in their post-control 
address, in February of 2020, disposable Individual 
Personal Protection Packages, which were in pos-
session of the Cracow Emergency Medical Services 
(KPR), were enough to protect just 50% of the par-
amedics. In the period between 01.01.2018 and 
30.05.2020, KPR had one disposable transport iso-
lator, the G07 model, to transport people who were 
suspected of suffering from a particularly dangerous 
and highly contagious disease. Another indication 
of insufficient protection of paramedics against 
the possibility of SARS-CoV-2 virus infection dur-
ing transport is the fact that in the initial stages 
of the pandemic, KPR had transported 457 people 
suspected of COVID-19 by the 5th of May 2020. Be-
fore the outbreak of the pandemic caused by the 
SARS-CoV-2 virus, KPR employees had not partaken 
in practical exercises on how to proceed in case of 
a particularly dangerous and highly contagious dis-
ease threat [17].

According to the data from NIK for Poland in 
2019, there were 1577 Emergency Response Teams 
(369 of which specialized, and 1208 general) func-
tioning under the Emergency Medical Service Sys-
tem [18], meanwhile according to the data of the 
e-Health Centre, there were 14 473 paramedics 
working in healthcare facilities in 2019 [19].

The emergence of new species of microorgan-
isms, as well as the development of research tech-
niques, causes new biological factors, which are 
occupational hazards, to be detected in the work 
environment. Important issues surrounding biolog-
ical factors of occupational hazards for paramedics 
include, e.g., blood-borne viruses; new species of 
viruses (SARS-CoV-2), prions and bacteria, germs 
carried by ticks (in cases of carrying out work tasks 
in wooded areas); allergenic and immunotoxic fac-
tors of microbe, plant, and animal origin present in 
organic dust [20–24].

The small number of paramedics determines the 
number of studies and publications on the subject of 
occupational exposure to biological pathogens pres-
ent during work and the related health effects. The 
knowledge of paramedics, their personal stance in 
the face of a possibility of contracting contagious 
diseases, as well as the environment they work in, 
may become an obstacle in the prevention of ad-

verse health effects from occurring. These barriers 
increase the risk of susceptibility to contagious dis-
eases.

Prophylactic measures aimed at the minimali-
zation of the risk of infection amongst paramedics 
should include information about biological factors 
(pathogens) that may possibly be encountered in the 
work environment, infection spreading pathways, 
and guidelines regarding the protection against 
any such threats. We distinguish three pathways via 
which infections spread: direct (e.g., direct contact 
with a patient during an examination, direct contact 
with blood and body fluids), indirect (e.g., through 
air and droplets, through air and dust, objects of 
everyday use) and mixed [1, 3]. 

BLOOD-BORNe etIOLOGIcAL fActORs 
The possibility of paramedics coming in contact 
with human blood is an important issue in the area 
of occupational exposure to biological factors in 
this particular group of healthcare workers. As far 
as biological hazards in the work environment are 
concerned, HIV, HBV, and HVC are of the most sig-
nificant importance due to the rate of incidence and 
their effects on health. 

Available information and data regarding oc-
cupational exposure to blood amongst paramedics 
give basis to the claim that exposure to blood-borne 
pathogens is a genuine risk in this professional 
group. The percentages of paramedics who have 
been exposed to blood in the year leading up to the 
study vary greatly between countries, fluctuating 
between 22% in the USA to 63% in Thailand, mean-
while in Poland results oscillate between 14 and 
78% [25–28].

Viruses of human origin that are transported by 
blood or other body fluids are the most frequent 
cause of occupational diseases amongst HCW. Due 
to the nature of the tasks they have to carry out 
at work, they are naturally exposed to blood and 
body fluids in the workplace. A lack of due cau-
tion while carrying out work tasks, needlesticks, 
cuts, lack of personal protection equipment, are 
the factors that make infections with blood-borne 
pathogens, including HIV, HBV, HCV, or the Ebola 
virus (EBOV), plausible and capable of taking place 
in the work process [29–32]. It is estimated that 
the risk of contracting HBV amongst HCW is ap-
proximately 10 times higher than for the general 
population [33]. 
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One study, the aim of which was to estimate inci-
dence rates of occupational blood exposure by route 
of exposure (needlesticks; cuts from sharp objects; 
mucous membrane exposures to the eyes, nose, 
or mouth; bites; and blood contact with nonintact 
skin) in the target population of active paramedics 
in the USA, including the state of California, studied 
2664 people. The study showed that the propor-
tions of paramedics who reported exposure in the 
previous year were 21.6% (95% confidence interval 
[CI], 17.8–25.3) for the national sample and 14.8% 
(95% CI, 12.2–17.4) for California. The overall inci-
dence rate was 6.0/10 000 calls (95% CI, 3.9–8.1). 
These rates represent more than 49 000 total expo-
sures and more than 10 000 needlesticks per year 
among paramedics in the United States. Rates for 
mucocutaneous exposures and needlesticks were 
similar (w1.2/10 000 calls). Rates for California were 
one-third to one-half the national rates. Sensitivity 
analysis showed that potential response bias would 
have little impact on the policy and intervention 
implications of the findings [29].

Research into the occupational risk towards 
blood-borne infections among 161 members of am-
bulance personnel in a provincial hospital network in 
Thailand showed that 82% of the personnel came in 
contact with jaundice patients in the past, 95% of 
the personnel came in contact with acquired immu-
nodeficiency syndrome (AIDS) patients in the past. 
The study also showed that 63.4% of the personnel 
came in contact with a patient’s blood through in-
juries; 64.7 had a needlestick injury, and 24,5% got 
cuts from sharp objects [30].

Research carried out on a group of 220 para-
medics employed in Emergency Departments and 
medical rescue teams showed that as many as 80% 
of the surveyed people reported frequent contact 
with patients’ blood [31].

A study carried out amongst 145 chosen par-
amedics employed in different healthcare facilities 
across Poland intending to identify the rate of inci-
dence of coming in contact with blood and other 
body fluids, showed that 78% of paramedics had 
this kind of contact a couple of times a week, with 
41.4% of the paramedics had this kind of contact 
more than ten times a day [32].

The results of the research, in which 215 para-
medics took part, showed that 57.7% of the surveyed 
stated that in the period of the last twelve months be-
fore the study took place, they came in contact with 
potentially contagious material via unharmed skin at 

least a few times, 22.3% via mucous membranes, 
over 16% a couple of times a year via damaged skin, 
and 3.7% were exposed to infection several times 
during that period as a result of a deep cut. As part 
of the study, paramedics pointed out that the cause 
of the cuts was most often the fact that they were 
in a hurry, the patient’s unexpected behavior, insuf-
ficient concentration, a stressful situation requiring 
urgent intervention, an overload of duties [34].

Research shows that in the years 2005–2010, the 
emergency medical services in Wrocław recorded 
49 incidences of dirty needlestick injuries involving 
paramedics. The circumstances of such events were 
usually related to the necessity of injecting an anx-
ious patient in a hurry or under bad light [35].

HIV is also a real threat to paramedic health in 
cases of exposure to blood [36].

The results of the studies show that the risk of 
seroconversion after percutaneous exposure to in-
fected blood is approximately 0.1–0.3% for HIV, 2% 
for HCV, and 6–60% for HBV [37]. 

Table 4, illustrating the number of HBV, HCV, 
AIDS cases, and HIV infections in Poland in the years 
2011–2020, shows just how significant of an occu-
pational exposure factor contaminated blood may 
be for paramedics [14].

Approximately 37 000 needlestick injuries are 
estimated to take place every year in medical facili-
ties across Poland. Studies show that 40–80% of the 
people who suffered from needlesticks or cuts in the 
workplace did not report the incident [39, 40].

etHOLOGIcAL fActORs tRANspORteD IN 
tHe DROpLet AND AIR pAtHWAYs 

Currently, there is a lack of complete quantitative 
data on the subject of occupational exposition to 
biological factors transported in the droplet and air 
pathway for paramedics. However, literature data 
related to the incidence of biological factors capable 
of spreading in such a manner in the environment 
give basis to the claim that the susceptibility of par-
amedics to getting infected with them is significant 
enough not to be neglected while creating safe 
working conditions. As far as biological hazards in 
the work environment are concerned, bioaerosols, 
nowadays the SARS-CoV-2 virus, and tubercle bacilli, 
are of the greatest importance due to their rate of 
incidence and health consequences [11, 41].

Tubercle bacilli (Mycobacterium tuberculosis) 
is a biological factor that has also qualified to haz-
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ard group 3 [2]. The source of infection is an active 
and non-treated patient, bacteria are transported 
through droplets and the infection gateways are the 
respiratory tracts. Incidental infection via an implant 
pathway, through the skin or mucous membranes, 
is also possible [42].

Meningococcal infection is caused by bacteria 
— meningitis diplococci, also referred to as menin-
gococci (Neisseria meningitidis). Meningococci are 
present in the oronasal cavity of healthy people 
(so-called carriers), without causing any ailments 
or symptoms. Infection takes place as a result of 
a vulnerable person coming in contact with an 
asymptomatic carrier or a sick person. The trans-
port of meningococci takes place via droplets (while 
coughing or sneezing). Meningococci are the most 
frequent cause of meningitis or sepsis (septicemia), 
which together are referred to as the meningo-
coccal invasive disease. They can also cause, albeit 
much more rarely, pneumonia, otitis media, per-
icarditis, endocarditis, arthritis, and other inflam-
mations. Meningococcal invasive disease is a direct 
threat to one’s health and life [43].

SARS Coronavirus Infection, a severe conta-
gious disease characterized by a fever above 38ºC 
and respiratory system symptoms, which may lead 
to acute respiratory failure and death. The source of 
infection is other sick people. The primary pathway 
of severe acute respiratory syndrome’s (SARS) spread 
is the droplet pathway — via droplets secreted by 
the respiratory tracts in the process of coughing or 
sneezing at a distance of approximately 1 meter. In 
some rare cases of particularly contagious patients, 

the infection may spread in the air at greater dis-
tances of as much as a few meters. Infection may 
take place when respiratory tract secretions of an 
infected person are transported onto the mucus of 
a healthy person via hands or objects [44, 45].

MERS-CoV Infection, a severe contagious dis-
ease caused by the MERS-CoV virus, is character-
ized by a fever above 38ºC, coughing, and other 
respiratory system symptoms, such as shortness of 
breath, dyspnea. Death occurs in over 50% of the 
patients hospitalized due to MERS-CoV infection. 
During a pandemic, sick people may be the source 
of infection. The pathways of spread for the virus 
have not been identified as of yet. There is data con-
firming that the germ can be spread via close con-
tact (possibly through droplets and direct contact). 
The gateway of infection has not been identified. 
These may possibly include, e.g., oral mucosa and 
the respiratory system epithelium [44].

SARS-CoV-2 (Severe Acute Respiratory Syn-
drome coronavirus 2) Infection, is a highly conta-
gious and pathogenic virus causing a severe respira-
tory system disease called COVID-19. Bioinformatic 
analyses showed that SARS-CoV-2 had characteris-
tics typical of the family. It belongs to the betacoro-
navirus 2B lineage. SARS-CoV-2 is transmitted via 
fomites and droplets during close unprotected con-
tact between the infected and uninfected. The main 
source of infection is symptomatic and asympto-
matic patients. The virus may also spread via indirect 
contact. Droplets containing the virus contaminate 
the hands, subsequently people touch the mucous 
tissue of the mouth, nose, and eyes, causing in-

Table 4. Number of HBV, HCV, AIDS cases, and HIV infections in Poland in the years 2011–2020 [14]

Year/number of cases
Disease

HBV HCV AIDS HIV

2011 1583 2189 241 1188

2012 1583 2265 190 1135

2013 1541 2644 191 1159

2014 2763 3551 151 1110

2015 3518 4285 134 1295

2016 3806 4261 119 1387

2017 3363 4010 117 1463

2018 3202 3441 121 1304

2019 2860 3341 123 1751

2020 990 942 43 934

Own work
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fection. SARS-CoV-2 transmission is not limited to 
respiratory tracts. Some studies have shown SARS-
CoV-2 to spread through aerosol. SARS-CoV-2 is 
a direct threat to one’s health and life [11, 45, 46].

INfectION pROpHYLAXIs
The knowledge of the mechanisms in which biolog-
ical factors affect the human body enables the un-
dertaking of effective measures of preventing con-
tagious diseases from spreading among paramedics. 

Regardless of existing legal regulations [2], an 
important element of prophylaxis is the education 
and supplying of personal protection equipment 
(PPE), as well as compulsory and recommended 
preventative vaccines recognized in legal regula-
tions [47–49], which are an important aspect of 
prophylactic healthcare of the workers. Strengthen-
ing the awareness of possible threats among med-
ical workers should encourage the development of 
behaviors enabling the minimalization of health 
risks. Widespread use of PPE is able to protect an 
employee from potential harm coming from bio-
logical factors. 

Proper protection against biological factors in 
the work of a paramedic should primarily rely on 
complying with the commonly existing and adopt-
ed epidemiological-sanitary rules, and a well-car-
ried out the evaluation of occupational risk, in-
cluding the possible work conditions that might 

come about and its inherent dangers like exposure 
to harmful biological pathogens while carrying 
out specific work tasks [1, 3]. Possible examples 
of harmful biological pathogen factors with are 
a hazard in the work environment of a paramedic 
are summarized in Table 5 [50].

cONcLUsIONs
1. Research into the effects of biological factors on 

the health of paramedics is incomplete.
2. Further research aiming to fully understand the 

effect spectrum of biological factors on the inci-
dence of contagious diseases in this professional 
group is required. 

3. Estimating the scale of the phenomenon and 
decreasing the number of occupational expo-
sure incidences amongst paramedics should be 
a priority as far as epidemiological safety is con-
cerned.

4. Training that aims to increase awareness in the 
area of existing procedures, including the use 
of PPEs and the obligation to register injuries 
suffered from sharp objects, plays a significant 
role in prophylaxis.

5. Prophylactic measures need to be implemented 
on a multidimensional scale, and their effec-
tiveness should be ensured through constant 
monitoring and supervision on each level of eval-
uating working conditions.

Table 5. Biological pathogen factors which present a risk in the work environment of a paramedic [50]

Biological pathogen agent Method of spread Effect on people Prophylaxis

Adenoviruses (Adenoviridae) Droplet or airborne;
direct

Contagious — adenovirus fevers PPE

Coronaviruses (Coronaviridae) Droplet or airborne Contagious — mild upper respiratory tract 
diseases

PPE

Human B-lymphotropic virus 
(HBLV-HHV-6) (Herpesviridae)

Direct Contagious — rash, kidney transplant rejection PPE, disinfection, 
sterilization

Echovirus (Picornaviridae) Droplet or airborne;
direct

Contagious — respiratory system inflammation,
fever, encephalitis and meningitis, paralysis, 
hepatitis, enteritis, dermatitis and rash, 
conjunctivitis, diarrhea, myocarditis, and 
pericarditis

PPE, disinfection, 
sterilization

Bacteria (obligatory anaerobic 
Gram-negative rods)
Haemophilus influenzae/ 
influenza rods

Cirect,
droplet or airborne

Contagious — respiratory system inflammation, 
sinusitis, otitis, epiglottitis, meningitis, cellulitis

PPE, preventative 
vaccinations 
disinfection, 
sterilization

Bacteria (Rickettsia) Anaplasma
phagocytophilum (synonym:
Ehrlichia phagocytophila)

Tick bite Contagious (zoonosis) — fever, anaplasmosis
(ehrlichiosis) granulocytic

PPE, quick removal 
of the attached ticks, 
repellents, disinfection

PPE — personal protection equipment
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To the Editor, 
in the current epidemiological situation, while 
the infectivity of the delta variant of the SARS-
CoV-2 coronavirus has become so high compared 
to the variants known to us, amounting to almost 
twice as much, there is more concern about the 
existing preventive measures, which are known to 
us in the form of vaccines and treatment of patients 
hospitalized in connection with a pandemic. Such 
a rapid spread of the virus in society will mainly 
affect people who have not been vaccinated so 
far, but indirectly there are also discussions about 
the effectiveness of vaccines themselves, which, al-
though they are effective and protect against severe 
disease related to the new variant, their effectiveness 
is reduced — adjusted effectiveness measured as 
protection from contracting COVID-19 decreased 
from 91.7% to 79.8% and the adjusted efficacy 
measured as protection against COVID-19 hospitali-
zation remained relatively unchanged — a decrease 
from 95% to 92% [1]. It should also be pointed out 
that the vaccination rate is inversely correlated with 
the mutation rate of the Delta SARS-CoV-2 variant 
in 16 countries (R2 = 0.878), which strongly sug-
gests that full SARS-CoV-2 vaccination is necessary 
to inhibit subsequent mutations, and the number 
of unvaccinated people around the world is still very 

large and they will be responsible for the emergence 
of further new mutations. The SARS-CoV-2 virus 
mutates incredibly quickly, as exemplified by variants 
such as delta or lambda [2]. The mild and asymp-
tomatic delta course, especially among vaccinated 
persons, where new studies report up to 68% of 
positive test cases in the vaccinated population, will 
spread the disease very rapidly in both vaccinated 
and unvaccinated persons, possibly leading to the 
emergence of new variants which may eventually 
prove refractory to both the vaccination and the 
current treatment as we know it, even though we 
know it ourselves. The cure for COVID-19 disease 
remains unknown to us so far [3]. It is imperative 
that the entire population be vaccinated as soon as 
possible, even under the condition of compulsory 
vaccination, as the current COVID-19 variants in 
the vaccinated population are passing through very 
gently compared to unvaccinated people. This will 
reduce the number of hospitalizations and mortality, 
and will significantly reduce the risk of mutations 
and the emergence of new mutations that may turn 
out to be insensitive to vaccinations and known 
drugs, which can occur very quickly, looking at the 
number of varieties and sub-varieties of individual 
variants known to us so far.
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Dear Editor,
porcine Delta Coronavirus (PDCoV), is a virus of the 
corona family of porcine enteropathogenic virus that 
was recently discovered and has a global pandemic. 
Therefore, effective strategies to prevent or treat 
infection remain unattainable [1]. It should be noted 
that the delta virus can increase the risk of admis-
sion to the hospital [2] and it seems that the rate of 
hospitalization due to this infection is up to twice 
as much as the previous infection [2] and increasing 
the hospital admission rate increases the pressure 
on the already exhausted health system and can put 
pressure on it [3]. Even a small increase in admis-
sions affects admission capacity and can jeopardize 
efforts to improve. Admission of patients infected 
with delta coronavirus in hospitals is currently in-
creasing, and this has affected the capacity of hospi-
tals [2], which subsequently increases the admission 
of patients in the operating rooms. The importance 
of this issue becomes clear when patients with delta 
coronavirus admitted to operating rooms may be 
identified if they are candidates for elective surgery; 
however, emergency patients admitted to operating 
rooms can be infected with the delta variant of the 
coronavirus and can easily transmit this dangerous 
variant of the coronavirus to operating room staff. 

Another concern is that COVID-19 vaccines are in-
effective against the delta variant, especially after 
a single dose; For example, the Pfizer vaccine is 88% 
effective and the Oxford AstraZeneca vaccine is 60% 
effective against the delta type two weeks after the 
second dose [4]. Therefore, it can be acknowledged 
that even the psychological effects of COVID-19 vac-
cination can be altered and that stress from the del-
ta coronavirus epidemic can reduce the performance 
of COVID-19 vaccines, leaving operating room staff 
at greater risk of infection of delta coronavirus. Cur-
rent data suggest that the virus is highly targeted to 
human airway cells, meaning that it increases the 
production of the virus in the infected person, and 
therefore patients may transmit more virus into the 
air [2]. Therefore, during admission as well as intu-
bation, operating room personnel are more likely to 
be contaminated by the Delta variant. According to 
the available evidence, the coronavirus delta vari-
ant has the potential to spread more and increase 
the admission of patients in hospitals, and on the 
other hand, the probability of admitting carriers to 
emergency surgeries in operating rooms increas-
es. Therefore, more preventive strategies should be 
adopted in the operating rooms despite vaccination 
for COVID-19.
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To the Editor,
let us start with what the third doses of the vaccine are 
and what are the so-called booster doses. The doses 
are the same, and yet the difference in terms is very 
significant. This term is very important because of who 
receives such a preparation, namely booster doses are 
offered to people who have received the full course of 
vaccinations and initially developed a proper reaction to 
them, but over time this reaction disappeared (see the 
loss of antibodies), but the third doses are given peo-
ple whose immune system has not been able to fully 
respond to the initial full course of immunizations. An 
increasing number of affluent countries are reaching 
for the third dose of the COVID-19 vaccine, although 
the World Health Organization does not recommend 
such a procedure, further pointing out that 58% of cit-
izens have been vaccinated in wealthy countries, and 
only 1.3% in the lowest-income countries, which is sig-
nificant an aspect indicating the very meaning of post-
poning vaccination, with many experts further point-
ing to the lack of medical indications for vaccination 
of the entire population with the third dose, although 
booster vaccinations are well known to us for other 
diseases such as whooping cough. Vaccinations are 
effective in preventing the severe course of COVID-19  
in those infected, but their lack of availability in 
poorer regions of the world will further fuel the 
emergence of new mutations to which these vac-

cinations may prove insensitive. However, there are 
groups where this approach is recommended, in-
cluding people receiving cancer treatment for HIV- 
-infected tumors or blood cancers, people who have 
received an organ transplant or are taking immuno-
suppressants, patients with moderate to severe pri-
mary immunodeficiency (DiGeorge or Wiskott-Aldrich 
syndrome), or people who are taking high doses of cor-
ticosteroids or other medications that can suppress the 
immune system. Examples of the need for a third dose 
of vaccine in these groups are the transplant study in 
whom, following the entire course of COVID-19 immu-
nization, 46% have not developed adequate antibody 
titers (importantly, the study also showed that the anti-
bodies were not produced in 39% of people participat-
ing in the study after one dose of the vaccine, but after 
the second dose of the vaccine, they were already pro-
duced and only 17% produced detectable antibodies 
against the SARS-CoV-2 virus after the first dose) [1]. 
Among immunocompromised people there is a sig-
nificantly greater likelihood of breakthrough infection  
(40–44% of hospitalized breakthrough cases are im-
munocompromised people) [2,3], unfortunately, they 
also have lower vaccine efficacy (59–72% of vaccine 
efficacy among immunocompromised people com-
pared to 90–94% of immunodeficient patients after 
the second dose) [4–6]. This evidence shows that these 
groups are particularly vulnerable and should be vac-
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cinated with a third dose of the vaccine as soon as 
possible to protect them from severe disease and to 
develop antibodies against them.

In mid-July, Israel was the first country to start 
administering the third dose of the Pfizer-BioNTech 
vaccine to immunocompromised adults, including 
those suffering from certain cancers — now Belgium 
and Ecuador have also implemented this procedure. 
In addition, additional vaccination doses may be nec-
essary if inactivated vaccines such as Sinopharm and 
Sinovac have been previously used due to the lack of 
antibody production, as shown by studies showing 
that 25% of people over 60 years of age vaccinated 
with Sinopharm did not develop antibodies [7]. In 
many countries, decisions have already been made to 
vaccinate for the third time people who have received 
Sinovak before, and Sinopharm includes Indonesia 
(Moderna), Cambodia, Chile, and the Dominican Re-
public (AstraZeneca), Turkey, Uruguay, and Bahrain 
(Pfizer-BioNTech). In the United Arab Emirates, those 
vaccinated six months earlier with any vaccine can take 
a third dose of any preparation — Sinopharm or Pfiz-
er-BioNTech. A similar policy was applied by Hungary, 
where all those vaccinated with the third dose are will-
ing. Due to the declining effectiveness of the Pfizer-Bi-
oNTech vaccine due to the delta variant, Israel decided 
to vaccinate all citizens with a third dose — as a re-
sult, more than 14% of citizens have already received 
a booster injection. In Germany, they will be intended 
for elderly people who have been vaccinated with As-
traZeneca and J&J, and booster doses will only be giv-
en with mRNA preparations. A similar situation exists 
in the UK, France, Austria, Sweden and Canada, Brazil, 
Switzerland, South Korea, Singapore, and the Philip-
pines. From September 20, all Americans who took 
Moderna or Pfizer-BioNTech eight months earlier will 
be given a booster vaccination, which has been widely 
criticized by many scientists because 2 doses of the 
vaccine still protect citizens without immunodeficien-
cy from severe disease. Pfizer-BioNTech released data 
showing that the efficacy of the vaccine against symp-
tomatic COVID-19 decreased from 96% to 83.7% af-
ter 6 months. However, this still does not apply to the 
severe course of the disease. Studies confirm the high 
effectiveness of the Pfizer-BioNTech vaccine against 
COVID-19 in the context of protection against hospi-
talization within 6 months of full vaccination (73% in 
the context of protection against SARS-CoV-2 infection 
and 90% in the context of protection against hospital 
due to COVID-19), also against the delta variant of the 
novel coronavirus [from 93% (one month after the 

person was fully vaccinated) to 53% (≥ 4 months after 
the person was fully vaccinated)]. The reduction in 
the effectiveness of Pfizer-BioNTech against COVID-19  
is most likely due to weakening of the strength 
of the immune response (humoral/antibody-de-
pendent) over time [8]. Vaccinations play a huge 
role in preventing the severe course of COVID-19,  
but highly developed countries should not forget 
about those poor, who will mutate the virus due to 
the lack of any vaccinations. Continuing evidence sug-
gests that everyone will receive a booster dose, how-
ever, due to the demand and supply of vaccines on 
the market and the lack of their availability in many 
regions of the world, the decision should be made 
— when.
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To the Editor,
people’s perception of epidemic risk significantly de-
pends on the differences in their awareness level 
[1]. Risk perception is an important determinant of 
behavior against risks [1], and depends on factors, 
including cost-benefit of risk, the role of officials’ au-
thorities, socio-economic and political context, ideol-
ogy, trust, and individual interests and awareness [2–
4]. Monitoring of the people’s risk perceptions is part 
of emergency management in major public health 
disasters and emergencies [5]. In the initial phase 
of the outbreak of a disease, the communities’ risk 
perception, especially in an emerging disease where 
resources for prevention, diagnosis, and treatment 
are limited and there is a delay in active intervention, 
is important [6]. Furthermore, the communities’ re-
sponses are essential in early-stage of all epidemics, 
because non-pharmacological interventions and pre-
vention are the major options in this stage [7].

Compared to other hazards, such as environ-
mental hazards, it is less well known how people 
perceive the risks associated with emerging infec-
tious diseases [8] such as COVID-19. In late De-
cember 2019, the outbreak of the new coronavirus 
(COVID-19) began in Wuhan, China, and quickly 
spread to other parts of the world. However, the 
high rate of transmission and spread of the virus 
poses serious challenges to controlling the spread of 

the disease. To deal with such problems, it is neces-
sary to take non-medical measures such as improv-
ing personal protection equipment, imposing travel 
restrictions, and maintaining a social distancing that 
to achieve such measures, the will of the people 
plays an important and decisive role [2]. The efficacy 
and effectiveness of preventive and control meas-
ures depend on the level of participation of people 
with precautionary measures such as wearing a face 
mask and hand hygiene, considering the physical 
distance, and following instructions and health reg-
ulations [7]. However, encouraging people to adhere 
to the recommended precautions is still a health 
problem. Whether people act voluntarily on health 
and precautionary principles depends on their risk 
perception of unhealthy threats. In fact, risk percep-
tion is one of the main issues in theories of healthy 
behaviors, including the health belief model and the 
protection motivation to protect theory [7].

The results of a study showed that there is a high 
level of risk perception towards COVID-19 and it was 
impacted by the demographic characteristics of the 
population [5]. Furthermore, the results of a study on 
the factors affecting the risk perception of Iranians in 
COVID-19 showed that religious-cultural, political, 
cognitive, social, and emotional factors are effective 
in the risk perception of Iranians in COVID-19 [3]. 
The results of this study also showed that beliefs 
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and culture had the most positive correlation and 
emotions had the most negative correlation with 
Iranians’ risk perception of the COVID-19 disease [3]. 
In addition, The new study found that risk perception 
of COVID-19 is consistently associated with a num-
ber of experiential, social, and cultural factors across 
countries [8]. Despite the variety of cultures, indi-
vidualistic worldviews, personal experiences, social 
values, and social reinforcement through friends and 
family were important determinants of risk percep-
tion. Risk perception is significantly associated with 
the acceptance of health prevention behaviors [8].

Until November 28, 2021, the total number of 
COVID-19 patients in Iran reached 6 108 882 and 
the total number of deaths from this disease reached 
129 629. Furthermore, until November 28, 2021, 
a total of 57 408 046 people received the first dose 
of the COVID-19 vaccine. Also, 46 510 395 peo-
ple have received the second dose of the vaccine.  
In addition, 967 931 people received the third dose 
of the vaccine. Taking into account this numbers, 
the total dose of vaccines injected in Iran reached 
104 886 372 [9].

To control epidemics such as COVID-19, peo-
ple’s participation in preventive measures is critical. 
People’s participation depends on their perception 
of the risk of the disease and is achieved by raising 
awareness, sensitizing, and providing trust in them 
[2]. Trust is one of the effective factors in shaping 
risk perception [2]. Trust in government’s protocols, 
news, and safety measures against hazards, lead to 
increased community preparedness [2, 10, 11].  
In contrast, a lack of trust in the authorities’ warn-
ings leads to a lack of attention to prevention 
protocols and so a reduction in social activities [2]. 
To increase people’s risk perception of epidemics, 
it is necessary to take effective measures, given the 
cultural context of society. Successful risk man-
agement of epidemics such as COVID-19 requires 
a comprehensive perception of the risk and its 
elements. Increasing real perception of potential 
risks needs to identify effective ways to influence 
people, and thus change their attitudes and per-
formance. As changes in the attitude and perfor-
mance need to change in knowledge, training and 
exercise are the most important prerequisites for 
proper risk perception. Different groups of society 
need different methods and tools to train and risk 
perception [1], the need for training in this matter 
is quite felt. Media information sources, includ-
ing community media platforms and community 

workers, may increase public perception of risk. 
It is also useful to assess the psychological and 
behavioral status of the community to be aware of 
subsequent interventions and risk communication 
strategies as the epidemic progresses. Therefore, 
risk assessment can be an essential step in manag-
ing disease epidemic risk. Since a correct and time-
ly assessment of community risk perception can 
help to effective risk communication management, 
risk assessment should be performed immediately 
to reduce the impact of all epidemics, including 
COVID-19. What is clear is that the community 
risk perception in COVID-19 is a neglected issue 
in communicable disease prevention. Not only the 
knowledge of people’s perceptions of risk, but also 
the empirical, social, cultural, and political factors 
and their role in creating preventive health behav-
iors resulting from risk perception of COVID-19 are 
need to develop, and implement risk-based com-
munication strategies. 
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