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Introduction
Nowadays nuclear energy and nuclear products are 
utilized in medicine, industry, agriculture and research. 
In spite of security measures and regarding international 
standards, 405 nuclear accidents occurred from 1994 to 
1999 (1). Lack of trained and experienced staff to face 
and control side effects of such accidents increases the 
victims and mortality rate. For this purpose, International 
Nuclear Agency has requested the countries with nuclear 
technology to consider requisite training in this field 
(2). Wherever nuclear accidents take place, the existence 
of trained personnel and medical staff at the scene is 
necessary, and saving victims’ lives and resuscitation are 
more important than decontamination (3,4). As a large 
number of people are affected by the radioactive material 
and radiation of these accidents in urban areas, this poses 
a huge burden on medical systems. If we are not prepared 
for facing these accidents, not only disaster management 
will fail and cause anxiety and stress for people and 
medical personnel but also it will culminate in impaired 
treatment of victims. Moreover, it will provide a worse 
socio-psychological disaster (5).

Most of the victims of nuclear accidents are not aware of 
their exposure to radiation. Unawareness of drawbacks 
of accidental exposure to nuclear radiation is one of the 
most important reasons of delayed diagnosis of radiation 
associated injuries. As a consequence they are not treated 
effectively. Surveys about worldwide nuclear accidents 
show that the majority of general physicians and medical 
staff do not have the necessary information about the 
effects of ionized radiation and the required treatment 
and management of victims of nuclear disaster (6,7). A 
study showed that physicians apart from radiologists are 
unaware of the benefits of protection against radiation and 
biology of radiation (8). Human society has learned a lot 
from previous nuclear disasters in the world and with the 
experiences of these events primary medical response to 
the victims of nuclear accidents is defined. International 
nuclear energy agency has offered a protocol for the 
treatment and diagnosis of nuclear victims (safety report 
series N2, 1998); which is very helpful for the physicians 
who are responsible for the treatment of nuclear victims in 
nuclear disasters (1).
On the other hand, development of our country, Iran, in 
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Abstract
Objective: On account of the widespread use of nuclear energy in different fields, nuclear 
accidents and disasters have been on a rise. Thus, it is crucial for medical staff especially 
emergency department personnel to be aware of the nature of these accidents. This study 
was designed to evaluate the effect of training on the knowledge of physicians and nurses 
regarding nuclear disasters.
Methods: This pre-and post-intervention study was conducted on 97 emergency 
department personnel including physicians and nurses of educational hospitals in Tabriz 
University of Medical Sciences. Educational classes and training about nuclear disasters 
and managing these events were held. A standard questionnaire was used to evaluate 
the knowledge before and after training, and the effect of education on personnel’s 
knowledge.
Results: Our participants included 41 males and 56 females. The mean age was 32.88 years. 
The mean score of participants before and after the class was 4.03 ± 1.54 and 7.93 ± 1.55 
respectively; which showed a statistically significant difference (P < 0.001). Among medical 
staff, physicians had better knowledge compared with the other group.
Conclusion: This study showed that the knowledge of medical staff about nuclear disasters 
is low and educational classes are necessary to increase their knowledge.
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nuclear energy signifies the importance of awareness for 
medical staff including managers, physicians and nurses 
from international patterns and principles regarding 
nuclear disasters. A study conducted by Tavakoli et al 
(9) demonstrated that among 137 staff of Baqiyatallah  
University of Medical Sciences, including managers, 
physicians and nurses the majority of participants 
had acceptable information about the right method of 
managing and treating nuclear disasters. Another study 
performed by Hosseini et al (10) in Isfahan University of 
Medical Sciences among nurses and attending physicians 
showed that half of the participants had enough 
information about nuclear accidents models. Therefore, 
researchers emphasized on the necessity of these courses 
as a part of a nursing student schedule and planning for 
continued training of nurses.
Taking into account the difference in knowledge and 
human resources, equipment and facilities of each region, 
evaluating the knowledge of medical staff about managing 
victims of nuclear disasters has significant importance. 
So, this study aimed to evaluate the effect of education on 
the knowledge of managing victims of nuclear disaster by 
emergency physicians and nurses in order to improve the 
level of their knowledge by educational recommendations.

Methods
This pre-post intervention study was conducted in 
the emergency departments of Tabriz University of 
Medical Sciences. Participants included all residents and 
medical staff of emergency departments of Imam Reza, 
Sina, and Taleghani hospitals of Tabriz University of 
Medical Sciences. Exclusion criteria included (a) lack of 
participation in the study and (b) failing to attend either 
pretest or posttest or both of them. Written consent that 
explained the circumstance of the study was obtained. 
The questionnaire consisted of 2 parts. The first part 
encompassed the demographic information of participants 
and the second part consisted of 15 multiple choice 
questions about nuclear events and their management. 
Five questions were designed as interval scale questions 
regarding personnel’s knowledge of nuclear accidents. 
Participants were asked to answer the questions as: I do 
not have any information, I have general information, 
I have little specialized information, and I have enough 
information. The information was analyzed according to 
the answers. 
The remaining 10 questions were specific multiple 
choice questions with one correct answer. Reliability of 
the questionnaire was obtained by content validity and 
construct validity. In this regard, attending physicians 
of emergency medicine of Tabriz University of Medical 
Sciences were asked to provide their comments on the 
questionnaire. The validity was evaluated by Cronbach α 
and Cronbach α of 80.0 was obtained which is acceptable.
After explaining the objective of the study, clarifying 
any matters regarding the questionnaire and obtaining 
participants’ consent, pretest was performed. After taking 
the pretest, an educational class about radiation, its 

side effects and the appropriate management of nuclear 
accidents was held (11). Training was face to face with 
group discussion for 2 hours. The lecture was performed 
by an attending physician of scientific committee of the 
university. Finally, posttest was taken with the same 
questions 2 hours after the class.
In order to analyze data descriptive statistical methods 
(frequency, percent, mean, and standard deviation) were 
used. Normal distribution of the data was confirmed 
using Kolmogorov–Smirnov test. In order to compare 
qualitative and quantitative data, χ2 test, and paired t 
test were used consecutively. P value less than 0.05 was 
considered significant. Data were analyzed using SPSS 
software version 17. 

Results
Totally 97 participants (41 males and 56 females) took part 
in the study. The mean age of participants was 32.88 ± 6.67 
years. Concerning marital status, 30 (30.6%) were single 
and 67 (69.1%) were married. In terms of participants’ job, 
33 of them were emergency medicine residents and 67% 
were nurses. The information was gathered from three 
main hospitals of Tabriz University of Medical Sciences. 
13.5%, 34.4% and 62% of participants were from Imam 
Reza, Taleghani and Sina hospital respectively. Table 1 
shows the medical personnel’s knowledge about nuclear 
events before and after training (questions 1, 2, 10, 11, and 
16). Question 1 was about their knowledge regarding the 
side effects of nuclear accidents, question 2 was about their 
knowledge regarding radiation monitoring equipment, 
question 10 was about their familiarity with radioactive 
products and decontamination methods, question 11 
was about knowing how to protect themselves during a 
nuclear accident and question 16 was about the familiarity 
with reporting protocols of nuclear accidents.
For the remaining 10 multiple choice questions, the average 
of participants’ score was 4.03 ± 1.54 and 7.93 ± 1.55 before 
and after training respectively which showed a meaningful 
difference between the results before and after training (P 
<0.001).
Table 2 demonstrates the results for 2 groups of nurses and 
physicians. As shown in Table 2, there was a significant 
statistical difference between the groups before and after 
training (P < 0.001). There was also a significant difference 
between the scores of 2 groups before training (P < 0.001), 
but after education the difference was not statistically 
significant (P = 0.051). The difference in pretest results 
might have ensued from encompassing nuclear accidents 
in the references of emergency medicine.
With regard to the open question about the necessity of 
opening a special ward for nuclear accidents victims in 
the hospital, the results are shown in Table 3. Comparing 
the answers of physicians and nurses before and after 
training showed not meaningful difference before training 
(P = 0.686) but there was a meaningful difference after 
training (P < 0.001). The answer of many physicians for 
opening such a ward was very necessary (68.8% versus 
26.2%).
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Discussion
In this study the knowledge of physicians and nurses 
about encountering and managing nuclear disasters were 
evaluated and assessed. The average of scores participants 
was 4.03 ± 1.54 and 7.93 ± 1.55 before and after training 
respectively which showed a meaningful difference 
between the results before and after training (P < 0.001). 
There was also a significant difference between the 
scores of 2 groups before training, but after education the 
difference was not statistically significant. Schleipman et al 
(12) evaluated the approach to 21 patients with suspected 
exposure to nuclear radiation during a period of 2 hours 
in the emergency department simulation. Eleven persons 
were assumed unaffected and 10 were assumed affected 
to evaluate the method of approach, management, 
diagnosis and treatment. It was demonstrated that in spite 
of controlled treatment, lack of appropriate algorithm for 
managing and facing these crises, usual approaches will 

not be as effective as before. Studies in our country also 
show the need for educational classes in order to improve 
the knowledge of medical staff (9,10).
Considering the researches in this area and the existence 
of different models for managing victims of nuclear events 
and disasters, the need for new models in order to manage 
these crises is crucial. Jaques (13) made amendments 
to the limitation of previous models and presented a 
relatively complete model. Due to the importance of this 
subject, management models in disasters are included in 
recently written books for general disaster management 
(14,15). 
Taking the previous nuclear disasters of the whole world 
into account it becomes clear that medical staff do not 
have enough information to face these events (10,15). 
The results of our study showed that simple education can 
increase safety level of medical staff and patients against 
ionizing radiation. As in our study, a simple educational 
class elevated the knowledge of medical staff. In our study, 
the results of questions about the way of decontamination 
in hospital environment, the way of protection against 
ionizing radiation, the way to decrease radiation exposure 
showed that only 30% of all participants answered the 
questions correctly. By conducting appropriate training for 
medical staff, desirable level of knowledge for managing 

Table 1. Evaluation of medical personnel’s knowledge about nuclear events before and after training

Group Question
Answer

P valueWithout 
Information

Some 
Information

Some specialized  
Information

Enough 
Information

Physicians

Q1
Pretest 3 (9.4%) 21 (65.6%) 7 (21.9%) 1 (3.1%)

0.323
Posttest 3 (9.4%) 16 (50.0%) 0 (0.0%) 13 (40.6%)

Q2
Pretest 27 (84.4%) 5 (15.6%) 0 (0.0%) 0 (0.0%)

0.034
Posttest 1 (3.1%) 17 (53.1%) 1 (3.1%) 13 (40.6%)

Q10
Pretest 9 (28.1%) 18 (56.3%) 5 (15.6%) 0 (0.0%)

0.198
Posttest 6 (18.8%) 0 (0.0%) 20 (62.5%) 6 (18.8%)

Q11
Pretest 6 (18.8%) 20 (62.5%) 6 (18.8%) 0 (0.0%)

0.098
Posttest 8 (25.0%) 0 (0.0%) 18 (56.3%) 6 (18.8%)

Q16
Pretest 18 (56.3%) 12 (37.5%) 2 (6.3%) 0 (0.0%)

0.194
Posttest 6 (18.8%) 6 (18.8%) 16 (50.0%) 4 (12.5%)

Nurses

Q1
Pretest 31 (47.7%) 30 (46.2%) 3 (4.6%) 1 (1.5%)

0.718
Posttest 2 (3.1%) 26 (40.0%) 17 (26.2%) 20 (30.8%)

Q2
Pretest 52 (80.0%) 12 (18.5%) 0 (0.0%) 1 (1.5%)

0.621
Posttest 8 (12.3%) 31 (47.7%) 0 (0.0%) 26 (40.0%)

Q10
Pretest 33 (50.8%) 29 (44.6%) 3 (4.6%) 0 (0.0%)

0.841
Posttest 13 (20.0%) 0 (0.0%) 50 (76.9%) 2 (3.1%)

Q11
Pretest 28 (43.1%) 34 (52.3%) 3 (4.6%) 0 (0.0%)

0.020
Posttest 14 (21.5%) 0 (0.0%) 48 (73.8%) 3 (4.6%)

Q16
Pretest 46 (70.8%) 17 (26.2%) 2 (3.1%) 0 (0.0%)

0.529
Posttest 2 (3.1%) 16 (24.6%) 46 (70.8%) 1 (1.5%)

Table 2. Results of participants in 2 groups: nurses and physicians

Pre-test score Post-test score P value

Physicians 5.31±1.23 7.50±1.90 <0.001

Nurses 3.40±1.27 8.15±1.31 <0.001

P value <0.001 0.051

Table 3. Opinions of participants about necessity of opening a special ward for nuclear accidents victims in the hospital

Stage Low necessity Necessary Very necessary P value

Physicians
Pre-test 5 (15.6%) 18 (56.3%) 9 (28.1%)

0.351
Post-test 2 (6.3%) 8 (25.0%) 22 (68.8%)

Nurses
Pre-test 7 (10.8%) 42 (64.4%) 16 (24.6%)

0.131
Post-test 4 (6.2%) 44 (67.7%) 17 (26.2%)
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nuclear crises can be reached. The problem is that this 
process is time consuming and costly, and good level 
of knowledge does not necessarily mean good reaction 
in nuclear crises. For reaching good levels of reaction 
to nuclear disasters variety of theoretical and practical 
trainings are needed (16).
One of the interesting results of our study was the 
difference between the answers of physicians and nurses 
to the question about the necessity of opening a special 
ward for taking care of nuclear crises victims, that was 
higher among physicians compared with nurses.

Conclusion
Considering the results of the present study and the 
fact that nuclear disasters are unpredictable and life 
threatening, it is recommended to train medical staff of 
the emergency department. One of the most effective 
ways is to conduct educational work-shops in order to 
recognize and manage nuclear accidents. The problems 
of managing nuclear accidents can be shown better while 
performing preparation maneuvers. Additionally, owing 
to the importance of nuclear disasters management, it 
is recommended to references about managing nuclear 
accidents is included in the schedule of nurses and 
physicians.

Limitations of study
Inability to take posttest exam after a longer period of 
time and evaluating the consistency of training were the 
limitations of our study.
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