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  ABSTRACT 
 Background: Bioterrorism is an important challenge for healthcare professionals which has increased worldwide 
in the last century. Nurses who work as the first respondents in all nursing care units should be trained to be 
prepared for bioterrorism. Aim: To determine the effect of bioterrorism management training on the level of Knowledge of nurses in medical 
and educational hospitals. Methods: This is a quasi-experimental study that was performed on 92 nurses working in Ilammedical and 
educational hospitals before and after education. Samples were randomly assigned to two control and 
intervention groups. The questionnaire assessed the level of Knowledge of nursing staff in the field of 
bioterrorism. The intervention was done in the form of lectures and pamphlets. one month after the training, the 
questionnaire was completed again by the participants. Results: The Knowledge score of nurses of the intervention and control group before training was not 
significantly different (p = 0.408), but after the educational intervention, the group Knowledge score in all five 
areas of study (the nature and concept of bioterrorism, Causal factors of bioterrorism (P> 0.000), Diagnostic 
factors of bioterrorism (P<0.000), Dissemination of biological and bioterrorism factors (P>0.000), Elimination of 
pollution and maintenance of victims of bioterrorism accidents (P>0.000) and General Knowledge Nurses 
(P<0.000), were significantly different and the intervention group experienced a greater increase than the control 
group. Conclusion: Educational intervention improves and increases nurses' Knowledgein all five areas of bioterrorism. 
Therefore, bioterrorism preparedness should be considered through continuing education of health care workers, 
especially nurses. Keywords: Bioterrorism, Nurses, Education, Knowledge 

 INTRODUCTION 
 Bioterrorism covers a wide range of concerns, from 
catastrophic terrorism with widespread casualties to petty 
incidents using low-tech but civil unrest, disruption, 
disease, disability and death1.The emergence of 
bioterrorism is an important challenge for public health 
personnel2-4, which has increased worldwide in the last 
century2. Bioterrorism, or biological terrorism, is the 
deliberate spread of pathogenic and deadly biological 
agents such as microbes, viruses, insects, toxins, as well 
as radioactive materials and nuclear waste to intimidate 
people, animals, and plants. A bioterrorism event requires 
special preparation beyond the usual medical disaster 
programs .To minimize death and casualties of disasters 
and emergencies, including bioterrorism, the Asia-Pacific 
emergency disaster nursing network (APEDNN), has been 
created to better prepare nurses for effective response to 
disasters5. In such a situation, the medical community must 
be educated, because nurses do not often see patients 
who are exposed to biological agents, and a program must be prepared to teach terrorism(6). And according to the 
2007 International Police definition, bioterrorism is the 
release of biological or toxic agents to kill or injure humans, 
animals, and plants with premeditated intent to intimidate, 
threaten, and coerce a government or group of people. 
Practical fulfillment or fulfillment of political or social 

demands7,8. 
 Various studies have shown that infectious agents 
and toxins, such as measles and smallpox, are more 
commonly used as biological weapons9. During World War 
I, the Germans used a number of human and animal 
pathogens. During World War II, the Japanese military 
used biological agents in the Soviet Union, Mongolia, and 
China. In late 2001, after the explosion of the Twin Towers 
of World Trade in the United States, anthrax was dispersed 
through the United States Postal Union and infected a 
number of people10.The World Health Organization 
estimates that releasing 50 kilograms of sporeantrax along 
a 2-kilometer line in a population of 500,000 would cause 
125,000 infections and 9,500 deaths, compared to other 
weapons10. Although the probability of a biological warfare 
is low, this possibility cannot be completely ignored, 
because if it occurs and is not prepared for it, it will cause 
irreparable damage and losses11-14. Disaster preparedness 
goals include ensuring the readiness of systems, relief 
protocols, and appropriate resources to provide immediate 
assistance to victims, thus facilitating relief efforts and 
rebuilding the services needed. A bioterrorism event 
requires special preparation and more than just routine 
medical disaster planning15. Hospitals, emergency 
departments, including physicians and nurses, are the first 
respondents in relation to patients and have a greater 
responsibility, with nurses playing an important role in this 
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regard(16-18). Nurses work in all nursing care units and must 
be trained to be prepared for bioterrorism2. Studies have 
shown that nurses have poor knowledge in the face of 
biological factors16-19. The results of a study by Aghaei, et 
al (2013) showed that most Iranian nurses (96.9%) have 
little knowledge about bioterrorism6. A study in the United 
States found that most nurses were unprepared to respond(18). On the other hand, it has been found that 
trained nurses and physicians were more inclined to treat 
bioterrorism’s patients and victims6,20,22. Although studies 
have shown that educational intervention improves the 
level of Knowledge and willingness to work and the 
readiness of nurses to deal with bioterrorist attacks, the 
level of this Knowledge among Iranian nurses is still very 
low23. At present, there is a gap in the educational 
curriculum of nursing in relation to the concept of 
bioterrorism and ways to protect and control it, so the 
importance of holding training courses in this regard during 
students' studies seems necessary and can fill this gap to a 
large extent24. The aim of this study was conducted to 
investigate the effect of bioterrorism management training 
on the level of Knowledge of nurses in governmental 
educational hospitals in Ilam. 
 MATERIAL AND METHODS 
 This research is a quasi-experimental study before and 
after that the research community included all official and 
contracted nurses working in hospitals affiliated to Ilam 
University of Medical Sciences in 2019. Protocol of the 
present study was approved by the Research Ethics 
Committee with IR code. MEDILAM. REC. 1398.030. 
inclusion criteria for this study were having a bachelor's 
degree in nursing or higher, having a 5 years’ work 
experience in one of the wards of governmental hospitals in 
Ilam, no history of any training in bioterrorism and the 
exclusion criteria were Unwillingness to continue 
participating in research. The sample required for this study 
was based on information from previous similar studies6,23, 
taking into account the values of first and second errors 
type (0.05), (0.20), the variance of the mean changes and 
The size of the intervention was 46; Therefore, the number 
of people studied in each group was 46 and a total of 92 
people. 
 In this study, the samples were selected as 
appropriate allocation from hospitals and by simple random 
method. For this purpose, at the beginning of the study, a 
list of all eligible nurses was prepared and divided into two 
groups of intervention and control using the table of 
random numbers of nurses for data collection, a self-
administered questionnaire was used which consisted of 
two parts: the first part had 8 questions related to 
demographic characteristics (age, gender, education and 
work experience), and the second part consisted of 24 
questions to measure Knowledge of Bioterrorism includes 5 
areas in regard to concept and nature of bioterrorism (4 
questions), causal factors of bioterrorism (5 questions), 
dissemination of biological factors and bioterrorism (3 
questions), diagnostic factors of bioterrorism (3 questions) 
and elimination of pollution and maintenance of 
bioterrorism accident victims (9 questions) .The range of 
scores for Knowledge was a minimum of zero and a 

maximum of 24 (for each correct answer a score of 1 and 
for each incorrect answer or I don't know a score of zero 
was given). The score in the field of familiarity with the 
concept and nature of bioterrorism varied between -0.4. 
This range was set for causal factors equal to 0.5-0, for the 
dissemination of biological factors and bioterrorism equal to 
-0.3, for diagnostic factors equal to 0.3, and for elimination 
of contamination and maintenance of casualties. 
 Content validation method was used to determine the 
scientific validity of the questionnaire. By studying the 
articles and publications and according to the objectives of 
the research, the content of the questionnaire was 
determined with the opinion of 10 faculty members and 
experts. 
 In this study, test-retest method was used to 
determine reliability. Thus, the questionnaire was 
completed by 15 nursing staff twice at intervals of two 
weeks and the correlation coefficient between the scores 
was doubled and calculated, the value of which was 
estimated to be 0.89 (p <0.001), indicating the appropriate 
reliability of the questionnaire. And validate the retest. Also, 
the results of t-test showed that there was no significant 
difference between the two groups (p = 0169, t = 0.451). 
Before starting the training or intervening using the 
questionnaire, the researcher measured the level of 
Knowledge of all participants. Then the intervention was 
performed. Lectures on PowerPoint Lecture, Question and 
Answer Meeting and Booklet on Bioterrorism Content 
including (Bioterrorism Concept and Nature), Causal 
Bioterrorism Factors, Biological Factors and Bioterrorism 
Publishing, Bioterrorism Diagnostic Factors Was held. The 
number of training sessions was 5 2-hour sessions with 
groups of 10-9 people. One month after the intervention, 
the level of Knowledge of the study groups about 
bioterrorism was examined again using a designed 
questionnaire. Medium and standard deviations were used 
to describe quantitative variables and frequency and 
percentage were used for qualitative variables. In analytical 
analysis, T-pair, independent t-test, Mann-Whitney, 
Wilcoxon, Lon and Smirnov tests were used and the 
significance level of the tests was considered to be less 
than 0.05. Spss21 software was used to analyze the data. 
 RESULTS 
 In this study, 92 nursing staff (46 people in the intervention 
group and 46 people in the control group) was examined. 
45% (n = 41) of the participants in the study were male and 
55% (n = 51) were female. The number of male nurses in 
the intervention and control group was 20% and 25%, 
respectively, and the number of female nurses in the 
intervention and control group was 30% and 25%, 
respectively. P), work experiences (P = 0.338) and age (P 
= 0.981) did not differ significantly (Table 1). 
 Before training, there were no significant difference 
between The level of study group's Knowledge in terms of 
the nature and concept of bioterrorism (P = 0.115), causal 
factors of bioterrorism (P = 0.673), diagnostic factors of 
bioterrorism (P = 0.051), dissemination of biological factors 
and bioterrorism (p = 0.051) P) . In relation to the level of 
Knowledge about the elimination of pollution and 
maintenance of the injured in bioterrorism accidents (P = 
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0.0950) and the level of general Knowledge of groups (P 
<0.408), independent t-test was used, which did not differ 
significantly before training ( Tables 2 and 3).The level of 
Knowledge of groups in terms of the nature and concept of 
bioterrorism (P> 0.000), causal factors of bioterrorism (P> 
0.000), diagnostic factors of bioterrorism (P> 0.000), 
dissemination of biological factors and bioterrorism (P> 
0.000) Elimination of pollution and maintenance of 
bioterrorism casualties (P>0.000), the general Knowledge 
of nurses (P<0.000) after training were significantly 
different from each other and the knowledge of intervention 
group in all areas increased more than the control group 
(Table 2). In the intragroup comparison, the results of the 
Wilcoxon test also showed that there was a significant 
difference between before and after training in the 
intervention group in terms of the nature and concept of 
bioterrorism (P>0.000), causal factors of bioterrorism 
(P>0.000), diagnostic factors of bioterrorism (P>0.000), the 
spread of biological agents and bioterrorism (P>0.000), the 
elimination of pollution and the maintenance of the victims 
of bioterrorism accidents (P>0.000) (Table 4). 
 Regarding the general Knowledge of nurses, the use 
of T-pair test showed that there is a significant difference 
between before and after training in the intervention group 
(P<0.000) (Table 5).In the intragroup comparison, the 
results of the Wilcoxon test also showed that there was a 
significant difference between before and after training in 
the control group in terms of the nature and concept of 
bioterrorism (P<0.06), causal factors of bioterrorism 
(P=0.948), diagnostic factors of bioterrorism. (P=0.251) but 
there is no significant difference between the level of 
Knowledge of the spread of biological factors and 
bioterrorism before and after training in the intervention 
group. In the elimination of contamination and maintenance 
of bioterrorism casualties, the T-pair test was used, which 
was a significant difference (P=0.01), but the Knowledge of 
the intervention group was higher. In general, there was no 
significant difference between before and after training in 
the control group (P=0.846). 
 DISCUSSION 
 Due to the fact that in the event of bioterrorism attacks, 
hospitals and medical centers are the first place to refer 
and treat patients, so the readiness and Knowledge of 
medical staff, especially nurses, is of great importance. 
Therefore, it is necessary to measure the level of 
Knowledge of nurses and study the ways that will increase 
their level of Knowledge in the field of bioterrorism. 
 In the present study, the level of Knowledge of nurses 
before and after training in both control and intervention 
groups was evaluated and the results showed that the level 
of Knowledge of nurses before and after training in the 
intervention group had a statistically significant difference 
and increased Knowledge. However, in the control group, 
there was no difference between the mean scores before 
and after the training. According to the findings, training 
has improved nurses' Knowledge in terms of the nature and 
concept of bioterrorism, causal factors, dissemination 
factors, diagnostic factors and maintenance of casualties in 
bioterrorism accidents.In terms of the nature and concept 
of bioterrorism, the results of this finding are consistent with 

the results of Herold et al. (2003)25. In their study, 237 
physicians from the US-based Alachua Department of 
Bioterrorism found that 74.2 percent of respondents had 
never received any training in bioterrorism, and only 25.8 
percent had received training before. 90% of respondents 
who had not previously received any training in bioterrorism 
were unwilling to help the victims of bioterrorism. In 
contrast, 68% of physicians who have previously 
undergone bioterrorism training have a tendency to treat 
the victims of bioterrorism. In terms of causal factors, the 
results are consistent with the findings of Moshtaghe 
Eshgh, et al25. They conducted a study entitled "The effect 
of education on the level of Knowledge and attitude of 
nurses working in hospitals affiliated to Mazandaran 
Medical Sciences in Sari in relation to bioterrorism"23. The 
findings showed that the majority of units (96%) had poor 
knowledge about bioterrorism and its causal factors (0.33-
3% of 100%) and the majority of them had indifferent 
attitude towards bioterrorism (96.9%) (score of 33.6-46% 
from 100%). they concluded that the level of Knowledge of 
nurses in this study was very low due to the causes of 
bioterrorism. 
 In terms of the dissemination of biological factors and 
bioterrorism, the results of this finding were almost consistent with the findings of Zarghani et al. (26). In one 
study, they looked at "bioterrorism and its impact on citizen 
security." This descriptive-analytical study, based on 
reliable sources, examines the biological factors that may 
be used by terrorists, as well, the most important ways to 
transmit these factors and the impact of bioterrorism 
attacks on the security and health of citizens. The findings 
suggest that bioterrorism poses a greater risk to terrorists 
than any other type of terrorism because of the 
attractiveness of biological materials to terrorists. 
 In relation to the field of diagnostic factors of 
bioterrorism, the results of this finding are in line with the 
results of Hamzehpour et al23. They conducted a study 
entitled the role of educational intervention on the level of 
Knowledge and attitude in the field of bioterrorism. The 
results showed that there was no significant difference in 
the Knowledge score of male and female students before 
the educational intervention. However, after the educational 
intervention, the score of women's Knowledge increased 
significantly in all four areas of the nature of bioterrorism, 
diagnostic factors, causal factors and management of 
bioterrorism accidents while these changes were not in 
men. The conclusion is that educational intervention 
improved the level of Knowledge in the nature of 
bioterrorism, its causal factors, diagnostic methods and 
management in bioterrorism events among female 
students. However, the low level of Knowledge and 
preference of students indicates the need for more training 
in this area. 
 In terms of pollution elimination and maintenance of 
bioterrorism accident victims, the results of this finding are 
consistent with the results of Moshtaghe Eshgh and colleague’s study(27). The study units (87.7%) had poor 
Knowledge before the training, and after the training, the 
majority of them (93.8%) had good knowledge. Also, based 
on the findings of the study, the difference in Knowledge 
score was significant in terms of elimination of infection and 
maintenance of bioterrorism victims before and after 
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training. The results of the present study showed that 
although before the training, the level of Knowledge of the 
groups was not significantly different from each other, but 
their level of Knowledge after training was significantly 
different and the intervention group experienced more 
increase in this level than the control group. In terms of 
level of Knowledge, there was a significant difference 
between before and after the training of the intervention 
group, while there was no significant difference in the 
control group. The results of this finding are consistent with the results of Maryam Aghamohammadi et al.(24).They 
studied bioterrorism training in nursing students through 
workshops and textbooks. 
 The results of the study showed that the mean of 
post-training Knowledge scores in the two groups were 
different and significantly the mean scores in the 
intervention group were higher than the control group. 
While before the training, there was no significant 
difference between the two groups. Despite that education 
has increased the Knowledge of nurses, this category 
needs specialized attention and training. One of the 
suggested ways is to include biologic topics in the 
curriculum and curriculum of undergraduate and advanced 
nursing courses during the student period, so that some of 
the educational gaps in this regard may be compensated. 

Also, holding domestic and international workshops, 
seminars and conferences is another solution that can be 
effective in creating interest and desire of health and 
medical staff, especially nurses, in the field of familiarity with bioterrorist issues (23). the limitations of this study is 
that it has been performed only on nurses working in 
hospitals affiliated to Ilam University of Medical Sciences, 
and the generalizability of its results to other treatment 
groups, regions and cities should be done with caution. 
 CONCLUSION 
The findings show that educational intervention improves 
the level of Knowledge of nurses in the areas of nature and 
understanding of bioterrorism, its causal factors, ways of 
dissemination, diagnostic methods and pollution elimination 
of bioterrorism casualties among nurses. However, the low 
level of Knowledge and willingness of nurses indicates the 
need for further training in this area. Acknowledgments: We grace and pleasure, We sincerely 
thank all nurses and staff in the Hosoital within Ilam 
University of Medical Sciences for their cooperation in 
requiring data for this particular project. 
 

 
Table 1. Demographic characteristics of the study participants 

Variable Intrevention Control p(value) 
Frequency Percent Frequency Percent Frequency  Gender 

 
Man 18 20 23 25 41 0.294 
Female 28 30 23 25 51 

Education Bacheler 41 45 44 44 85 0.238 
Masters 5 5 2 2 7 

Work experience 5 to 10 years 16 17 23 25 39 0.388 
 
  

11 to 15 years 19 21 12 13 31 
16 to 20 years 7 7.6 6 6.5 13 
More than 21 years 4 4.5 5 5.5 9 

Age 
25 to 30 years 3 3 4 4 7 

0.981 31 to 35 years 22 24 22 24 44 
36 to 40 years 14 15.2 13 14 27 
More than 41 years 7 7.6 7 7.6 14 

 
Table 2. Comparison between groups before and after training (Yuman Whitney test) 

Variable 
 

mean± standarddeviation Mann-Whitney U P Value 
intervention Control 

The nature and concept of bioterrorism Pre-test 0.82±1.76 0.72±1.50 872.5 0.115 
Post-test 0.46±3.72 1.10±1.76 153.5 0.000< 

Causal factors of bioterrorism Pre-test 1.17±2.20 1.07±2.09 1006.0 0.673 
Post-test 0.49±4.74 1.05±2.08 25.5 0.000< 

Diagnostic factors of bioterrorism Pre-test 0.78±1.54 0.78±0.72 989.0 0.051 
Post-test 0.44±2.74 0.86±0.96 282.0 0.000< 

Dissemination of biological agents and 
bioterrorism 

Pre-test 0.68±0.98 0.69±0.72 832.0 0.51 
Post-test 0.53±2.37 0.94±0.98 258.5 0.000< 

Knowledge of pollution prevention and maintenance of bioterrorism accident victims Pre-test 0.62±8.46 1.81±5.11 91.5 0.000< 
Total score of Knowledge Post-test 1.22±22.02 3.69±11.46 69.24 0.000< 

 
Table 3. Comparison between groups before training (independent t-test) 

Variable mean± standard deviation P Value 
intervention Control 

Knowledge of pollution prevention and maintenance of 
bioterrorism accident victims 

Pre-test 1.76±5.52 1.54±5.54 0.950 
Total score of Knowledge Pre-test 2.64±12.00 3.11±11.50 0.408 
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Table 4: The results of the Wilcoxon follow-up test for intragroup comparison 
Variable  P Value  

The nature and concept of bioterrorism intervention 0.000< 
Control 0.069 

Causal factors of bioterrorism intervention 0.000< 
Control 0.948 

Diagnostic factors of bioterrorism intervention 0.000< 
Control 0.251 

Dissemination of biological agents and bioterrorism intervention 0.000< 
Control 0.033 

Knowledge of pollution prevention and maintenance of bioterrorism accident victims intervention 0.000< 
 Table 5. T-pair test results for intragroup comparison 

Variable P Value 
Knowledge of pollution prevention and maintenance of bioterrorism accident victims  intervention 0.011 
Total score of Knowledge  Control 0.000< 
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