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INTRODUCTION: The threat of bioterrorism, long ignored and denied, has heightened over the past few years. Bioterrorism is the malpractice of microbial agents and their products in-order to create terror or slay humans or animals. 

AIM: To assess the knowledge, attitude and preparedness regarding bioterrorism among dental, medical and nursing group of colleges in and around Visakhapatnam, India. 

MATERIALS AND METHOD: A descriptive cross-sectional study with structured self-administered questionnaire with 14 validated questions was done among 1,412 health care providers which includes medical and dental interns, postgraduates, nursing third and final

year students and faculty that includes both the practitioners and academicians from 6 

medical, 2 dental and 3 nursing colleges in and around Visakhapatnam, India. The data was analysed using, Analysis of Variance (ANOVA) test and Tukey’s post hoc test. 

RESULTS: On overall comparison among the three group of colleges, the knowledge, attitude and preparedness concerning bioterrorism is higher in medical colleges, followed by dental colleges and nursing colleges respectively that are statistically significant. 

CONCLUSION: Most of the study population are willing to help the government during the outbreak of bioterrorism but lack of knowledge is hindering them. Hence the curriculum of medical, dental and nursing colleges must be reformed and training courses are to be planned for better knowledge, preparedness and attitude of doctors as well as nurses. 
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Terrorism  can be   defined   as  “a   strategy  to  use  violence,   social  threats,   or  coordinated attacks   to   generate   fear,   cause   disruption,   and   ultimately   leading   to   compliance   with specified political, religious, or ideological demands”  and this term terrorism is derived from a French word “terrrorisme”.1  Bioterrorism is the intentional or threatened use of microbes   or   their   toxins   to   produce   death   or   disease   in   humans,   animals   or   plants   to accomplish political or social objectives.2

Agents of bioterrorism can be coaxed and persuaded to defy modern medications and can be blown out through various sources that are difficult to detect. Rather than atomic or chemical weapons, microbiological instruments pose the utmost risk, and such agents are gaining prominence around the world.3

The history of bioterrorism was started by Assyrians in 600 B.C. when they poisoned enemy wells by a fungus that caused convulsions. During the siege of Caffa in 1346, Tartar forces initiated a plague outbreak that was responsible   for    the    plague   pandemic   known   as the   “Black   Death”   and   was   said   to   be   the   most   devastating   public   health   disaster   in history.4 In 19th century with new founded knowledge of Koch’s postulates and development of modern microbiology, isolation and production of specific pathogens became possible.5

Cases of   individuals  utilizing  biological  agents  for   malicious  purposes   include   the   2001

anthrax attack and mailing of letters containing poison ricin to the President, senator, and a local judge in United States in April, 2013.6  Maintaining effective disease surveillance and   communication   systems   are   fundamental   components   of   an  adequate   public   health infrastructure.7  Dentistry can contribute  valuable assets,  both in personnel,  in facilities, and in the immediate response to a bioterrorist attack and its aftermath. Dentists, with their   extensive   academic   training   and   practical   skills,   can   make   a   much   greater contribution in both the early detection of and response to a bioterrorist event.8

As India has a huge population there is every chance for quick spread of a pandemic during bioterror   attack.   But   the   recommended   syllabus   given   by   MCI,   DCI   and   NCI   lack   the presence   of bioterrorism.9  Physicians  and nurses  are integral components of  the  public

health bioterrorism surveillance system.10  Hence, need was felt to assess the knowledge, attitude and preparedness regarding bioterrorism amongst the medical, dental and nursing colleges in and around Visakhapatnam regarding bioterrorism. 



MATERIALS AND METHOD

This  is  a cross  sectional  study   done   in  and  around   the   Visakhapatnam  district,   Andhra Pradesh,  India   for  over   a  period   of   2  months.   The   study  population   consisted  of   1,412

participants   in   which   364   participants   were   obtained   from   2   dental   colleges,   697

participants were obtained from 6 medical colleges and 351 participants were obtained from   3   nursing   colleges   in   and   around   Visakhapatnam   district.   The   study   sample   was chosen   using   convenience   sampling.   The   purpose   of   the   study   was   explained   to   every participant, and written informed consent was obtained. 

A structured, self-administered questionnaire consisting of 14 closed-ended questions with 6 questions based on knowledge and attitude each and 2 questions based on preparedness regarding bioterrorism was taken from a previous study.1 The questionnaire is pretested in a pilot study done on 200 individuals of medical, dental and nursing colleges. 

The inclusion criteria consist of: 1) People who are willing to participate in the study from three groups of colleges. 2) Only interns, post graduates and faculty members from dental colleges and medical colleges are included in the study. 3) Third years, final years and faculty members are included from nursing colleges. 4) Participants who gave informed consent. 

The questionnaires that are not completely filled and has multiple responses for a question are not included in results. 

The collected data were tabulated in Microsoft Excel and subjected to statistical analysis using   the   Statistical   Package   for   the   Social   Sciences   version   21   software   (SPSS   Inc., Chicago, IL, United States). The data were analysed using, Analysis of Variance (ANOVA) test and Tukey’s post hoc test where P value < 0.05 was considered statistically significant. 



RESULTS AND DISCUSSION

Bioterrorism is seen as one of the greatest threats to society as it is a covert, unannounced event that involves the release of an organism or toxin without any public notification. Days or weeks may pass before the release is noticed. A cluster of diseases appearing after the incubation period would potentially signal the event. Health care first responders are likely to   be   the   first   to   encounter   these   first   cases   of   disease.   Thus,   they   must   possess   the knowledge and skills to either rule out suspect agents or refer the case to their public or national health laboratory (depending upon the country) for confirmation.3  This study is first of its kind in the literature where study population is taken from medical, dental and nursing   colleges   to   assess   their   knowledge,   attitude   and   preparedness   regarding bioterrorism. 

In this present study participants of medical, dental and nursing colleges had mean values of 1.52, 1.35 and 1.25 respectively regarding knowledge about the term bioterrorism and about the fact that terrorists can use biological agents for spreading terror which are in



line with the results in studies done by Chaudhari A et al. (2011),1  Kshirsagar, MM et al. 

(2017)11 and Bhatt S et al. (2014)12 regarding dental colleges. The results were in contrast with study done by Moghadam BSA et al. (2016)13  where a very low percentage of study participants had knowledge regarding bioterrorism. The difference might be due to the fact that their study has been done on participants who are not health professionals. 

The mean values for the knowledge on the categories given by CDC in the three groups of colleges   are   2.11,   2.37   and   2.03   in   dental,   medical   and   nursing   group   of   colleges respectively.   Among   the   three   groups   of   colleges,   more   percentage   of   the   study participants among the dental colleges believe that dentists had a role during the event of bioterrorism. The overall knowledge regarding bioterrorism is higher among the medical college participants. 



Alternate link to the tables/figures (copy and paste in a new tab in your browser): https://drive.google.com/file/d/1qsOxnGzXkI7AD5j043zgfvCPj8zg7fw3/view?usp=sharing The study participants among the medical colleges has shown statistically significant mean values for observation of oral or cutaneous lesions other than the chief complaint during routine examination and monitoring of unusual signs and symptoms that might be an early sign   of   bioterror   attacks.   The   study   participants   of   medical   colleges   are   having   higher mean values regarding practice followed by dental and nursing colleges. 

In   study   done   by   Bhatt   S   et   al.   (2014),12  postgraduate   students   showed   a   higher   self-perceived knowledge compared to the undergraduates and in study done by Kshirsagar MM et al. (2017)11 the results show that 75.2% of the dentists were confident in recognition of signs and symptoms of bioterrorism-related diseases and 78.3% were aware about the commonly used agents related to it. Results in study done by Chaudhari   A et al. (2001)1

showed   that   almost   88%   of   both   medical   and   dental   interns   do   check   for   intraoral   or cutaneous lesion other than the chief complaint and 77% of medical interns can monitor any unusual and unexplained signs and symptoms that may be an early warning or sign of community-wide infections or a bioterror attack while only 50% of dental interns were able to monitor such signs and symptoms. 

Most of the study participants are in favour of curriculum development and are willing to undergo additional training programs regarding bioterrorism. The mean values regarding willingness towards additional training programs regarding bioterrorism are almost similar among   dental,   medical   and   nursing   colleges.   Almost   73%   of   both   medical   and   dental college study population along with almost 57% of nursing college study population are willing   for   curriculum   development   and   additional   training   programs   regarding bioterrorism. Studies done by Chaudhari A et al. (2011)1, Bhatt S et al. (2014)12, Moghadam BSA et al. (2016)13, Brown C et al. (2010)14, Aghaei N et al. (2013)15, Sridevi V et al. (2020)16

are in favour of need for training regarding bioterrorism. 

Among the study participants most of the medical and dental college participants followed by the nursing college participants are willing to provide help to the government during the event   of   bioterrorism.   The   studies   done   by   Chaudhari   A   et   al.   (2011)1,   Katz   AR   et   al. 

(2006)17, Bhatt S et al. (2014)12, also show willingness and positive response to help the government in bioterror outbreak. 

The results of nursing colleges regarding the knowledge about the term bioterrorism are in line with studies done by Brown C et al. (2014)14, Aghaei N et al. (2013)15, Rebmann T et al. 

(2010)18  and Mosca NW et al. (2005)19  in    which    results     demonstrated     that    nurses have   considerable   lack   of   confidence   in   their   knowledge   and   skill   ability   concerning bioterrorism and disaster preparedness. As no postgraduates from the nursing colleges are included in the study, this could have affected the results of nursing colleges regarding knowledge, attitude and preparedness regarding bioterrorism. 

The differences among the three group of colleges on knowledge, attitude and practice regarding bioterrorism might be due to the differences in their curricula and different rates of exposure towards the patients. As health professionals play a key role during the event of bioterrorism which is a global health threat, they must possess good versatile knowledge and practice regarding the management of bioterror events. 

In  order   to   achieve  this,   the  curricula   should   to  be   reformed   according   to   the  present situations with the incorporation of bioterrorism. There is a greater need for additional training programs regarding counter terrorism and management for the improvement of knowledge and skills of the health professionals. Continuation of educational programs, webinars are to be taken place on a regular basis through which both the students as well as professionals can gain knowledge regarding bioterrorism. 

As there is a limited data in the literature regarding bioterrorism there is need for more studies to be done in future. The limitations of this study are, no post graduates from the nursing colleges are included in the study and the study is limited to area in and around Visakhapatnam district, India. 



Alternate link to the tables/figures (copy and paste in a new tab in your browser): https://drive.google.com/file/d/11RkjFU2W5Eky7evGGIBvcGqX-WPkWwV8/view? 

usp=sharing

CONCLUSION

Most of the study participants are willing to help the government during the outbreak of bioterrorism but lack of knowledge is hindering them. Hence the curriculum of medical, dental and nursing colleges must be reformed and training courses are to be planned for better knowledge, practice and attitude of doctors as well as nurses. Successfully meeting the challenges of bioterrorism requires a multifaceted response. No single approach will by itself   be   successful.   The   key   countermeasures   for   bioterrorism   include   the   act   of deterrence,   prevention   by   reducing   the   opportunity   and   enhancing   intelligence, surveillance and assessment by epidemiological methods and finally medical management through   preventive,   promotive,   curative   services,   training   and   education   of   health   care providers. 
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Table 1. Demographic Data of Study Population






