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Abstract

On January 24, 2002 the Washington State Department of Health (DOH), in collaboration with local and federal agencies, conducted an exercise of the CDC’s National Pharmaceutical Stockpile (NPS) dispensing portion of the Washington State plan.  This exercise included pre-drill planning, training and the orchestration of services of 40+ dispensary site workers.  These workers provided education and post exposure prophylaxis for over 230 patient volunteers in the aftermath of a simulated exposure to B. anthracis.  This article discusses findings of a post-drill questionnaire completed by 90% of these dispensary site workers who provided triage, education, dispensary, security and other services during this exercise.  In general, this dispensing drill promoted confidence in the worker participants and provided an opportunity for these participants to coordinate their activities.  This mock bioterrorist preparedness exercise allowed worker participants and observers to review and evaluate the Washington State plan for dispensing the NPS.  This paper is apparently the first published account of dispensary site worker’s subjective impressions and quantitative analysis of their post-drill opinions following a simulated bioterrorist post exposure chemoprophylaxis dispensing exercise.
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Introduction / Overview


In the aftermath of the anthrax attacks on the Eastern Seaboard of the US in the fall of 2001, public health authorities advised more than 30,000 individuals who may have been exposed to anthrax spores to take oral antibiotics [1].  Medication dispensing centers were set up in the affected metropolitan areas to triage and provide prophylaxis for individuals potentially exposed to this bioterrorist agent [2].  Although the Department of Health and Human Services now requires all states receiving federal bioterrorism funding to have plans “to receive and distribute critical stockpile items and manage a mass distribution of . . . antibiotics . . .” in the aftermath of a widespread bioterrorist attack, there has been very little research to date on how these dispensing centers should be designed, staffed or operated [3].  The goal of this research article is to describe and discuss selected outcomes from a large scale dispensing exercise from the perspective of the participating site workers who screened, triaged and operated the dispensing center in the aftermath of a simulated bioterrorist event.

On January 24th, 2002, the Washington State Department of Health (DOH) in collaboration with the Public Health of Seattle, King County, the Seattle Fire Department, the Department of Health and Human Services Office of Emergency Preparedness, the University of Washington, Harborview Medical Center, U.S. Department of Defense, the Spokane Regional Health District, the Tacoma – Pierce County Health department and many other local health jurisdictions conducted a demonstration of bioterrorism preparedness, specifically designed to test the dispensing portion of the National Pharmaceutical Stockpile of the Washington State plan.

National Pharmaceutical Stockpile Program


The Centers for Disease Control & Prevention (CDC) has developed and is charged with overseeing the National Pharmaceutical Stockpile Program.  The mission of the CDC’s National Pharmaceutical Stockpile program (NPS) is to ensure the availability of life saving pharmaceuticals, antibiotics, chemical interventions, as well as medical supplies, and equipment and their prompt delivery to the site of a disaster, anywhere in the United States.  The NPS is available to supplement the initial response to an incident of biological or chemical terrorism.  That response will come from local and state emergency, medical and public health personnel.  A primary purpose of the NPS is to provide critical drugs and medical material that would otherwise be unavailable to local communities.  CDC’s NPS is a unique resource available for immediate deployment to any US location in the aftermath of a biological or chemical terrorist attack directed against a civilian population [4].

Bioterrorism Preparedness:  Mass Antibiotic Dispensing Exercise


The goal of this bioterrorism preparedness exercise was to demonstrate and test the State of Washington State’s plan for dispensing the NPS.  To accomplish this goal necessitated the planning, cooperation and coordination of the activities of personnel from various state, local and federal agencies as well as the orientation and training of the dispensary site workers.  The dispensary site worker groups included screeners, triage, educators, security, dispensing staff (including pharmacists and pharmacy technicians) as well as other dispensary site workers who provided ancillary and supportive services.  The various duties, tasks and responsibilities of these dispensing site workers conformed to the Washington State’s DOH dispensing site template and were expressly formulated to provide time sensitive education and post-exposure prophylaxis to large numbers of actual victims of a bioterrorist event or, in the case of this exercise, to volunteer patients in a simulated B. anthracis exposure.  Each dispensary site worker group had a specific set of job duties and responsibilities and all dispensary site workers received pre-drill training and/or orientation.   

More complex than a tabletop exercise [5], this NPS dispensing drill required an extraordinary degree of interagency planning, a facility and the recruitment of human subjects/volunteers.  This dispensing drill also entailed the orientation and/or training as well as the coordinated participation of over 40 dispensing site workers, a patient flow scheme and post exposure prophylaxis of hundreds of simulated “anthrax exposed victims”.  Part I of this two part series of NPS exercise evaluation reports detailed the volunteer patient outcomes and illustrated the distribution center’s patient flow floor plan [6].  The simulated mass distribution of antibiotics consisted, in most cases, in the dispensing of individual packets of candy representing the emergency rations of antibiotics that would, in all likelihood, be dispensed in the aftermath of a mass exposure to B. anthracis aerosol [1]. 


The 18 confirmed bioterrorism-related cases of anthrax in New York, New Jersey, Washington DC, Florida and Connecticut in October/November of 2001, illustrated that the “threat” of bioterrorism was real [7, 8].  Guidelines for post exposure prophylaxis to prevent inhalational anthrax following the release of B. anthracis aerosol have been promulgated by the CDC and call for the administration of either ciprofloxacin or doxycycline as first line agents [9].  However, the epidemiological circumstances surrounding a particular B. anthracis aerosol release and ongoing case monitoring are needed to identify high-risk groups and to direct needed follow-up care [10].  For example, on October 15th, 2001 a staff member opened a letter sent to Senator Daschle in the Hart Senate Office Building.  A white powder, which later tested positive for anthrax, was aerosolized upon opening.  Staff members in affected offices in the Hart Senate Office Building were evacuated and later offered post exposure antibiotics [11].

The January 24th, 2002 NPS Dispensing Drill:  Exposure Scenario


An anthrax exposure scenario similar to the October 15th, Hart Senate Office Building exposure was created for the purposes of the NPS dispensing drill.  In essence, the NPS drill scenario described a plausible exposure to B. anthracis aerosol and is described in more detail in Beaton et al [6].  Over 230 students, observers and University Staff members volunteered to role-play a “potentially anthrax exposed” community member seeking antibiotics.  Various patient scenarios expressly created for purposes of the exercise are also described in Beaton et al [6].

Dispensary Site Worker Survey Instrument


The dispensing site worker survey was designed to assess the dispensing site workers’ appraisals and drill impressions immediately following the exercise.  DOH and program personnel felt it was important to survey dispensing site staff immediately post exercise to discern what they felt “went right” and what “needed to be improved” in future drills (or in the event of an actual large scale dispensing or inoculation effort.)  The authors also felt it was important to assess the psychosocial impact(s) of the drill process, if any, on the workers participating in the drill. 

In addition to basic demographic questions (gender and age), worker survey participants were asked to respond to a total of 11 questions.  Dispensing site worker survey participants were asked to:

1. Identify their specific role in the drill,

2. Evaluate the drill site in terms of how well it met their specific needs,

3. Evaluate the adequacy of their pre-drill training,

4. Estimate (in minutes) how long it took for them to “feel comfortable” with their specific drill tasks and duties,

5. Rate the degree to which they felt that they had all of the equipment they needed “to do a good job”,

6. Rate their physical comfort in their dispensary site workspace,

7. Estimate how long (in hours) they could perform their specific drill tasks (uninterrupted) in an effective and safe manner,

8. Report if there were any distractors that interfered with their drill tasks (and if they existed, to identify them),

9. Rate their confidence in their communities’ ability to respond to this type of bioterrorist event in their community,

10. Rate the degree to which they felt this drill affected their perceived confidence in their community’s ability to respond to this type of bioterrorist event in their community, and

11. Rate the degree to which they felt more or less prepared/competent after this drill.

Most of these dispensary site worker survey items employed a 0 – 100 visual analogue scale (VAS) and asked respondents to rate the degree to which they agreed or disagreed with a specific statement and/or to express their opinion using the VAS and explicit anchors.  The VAS is a self-report measure, which can yield a reliable, and a valid measure of a particular subjective experience or opinion [12].

All dispensary site workers were also asked to provide general and specific written comments and feedback about the dispensing drill, but their qualitative remarks, with a few exceptions, are not presented here.  At the completion of the exercise dispensing site workers were given the opportunity to respond to an anonymous “worker” survey.  This dispensary site worker survey and their anonymous participation as subjects conformed to the UW Human Subjects Use Board Requirements.

DISPENSARY SITE WORKER FINDINGS

Sample/Sampling Procedures

All dispensing site workers (n = 48) were given the opportunity to complete questionnaires on site immediately following the drill.  All dispensary site workers had the training, credentials and/or licensure required to perform their worker specific duties at the exercise.  The following findings are based on replies of dispensing site workers who completed questionnaires (n = 43; ( 90% rate of response) after they had finished their duties. (Survey item n’s ranged from 39 – 43 since some survey items for some respondents were left blank or were unscorable).   An equal number of men and women with a mean age of nearly 44 y.o. completed dispensing site worker surveys.  Table 1 documents the frequencies and respective percentages of the various dispensing site worker roles reported by the worker survey respondent sample (n = 43).

Survey Results


Table 2 shows the content and descriptive statistics (means and standard deviations) for dispensary site workers for survey items #2 - #11.  As shown in Table 2, the majority of workers “agreed” to “strongly agreed” with the statements that this dispensing site location met my needs (item #2), that my “workplace was physically comfortable” (item #6) and that “I had all of the equipment needed to do a good job” (item 5).  Regarding the latter, the specific equipment “needed to do a good job” varied widely depending on the worker group, e.g. for the educators it may have included an overhead projector and for security it may have included a portable radio.  There was a strong correlation (r = .62; p <.01) between these items #5 & #6 in the dispensary site worker survey participants (n = 41).  Also, as shown in Table 2 and in Figure 1, the majority of dispensing workers felt their “training prior to the drill was adequate”; (>60% either “agreed” to “strongly agreed” with item #3).  A significant positive correlation existed (r = .40, p <.01) between the worker participants’ perception of a physically comfortable workplace and their subjective ratings of their pre-drill training.  Figure 2 depicts the frequency histogram of the time (in minutes) survey respondents felt “it took to feel competent with (their) assigned task” (item #4). The reported times it took dispensary site workers to feel competent ranged from 0 – 30 minutes.  However, the mean reported time required for site worker survey participants “to feel competent” after the exercise began was just 11.0 minutes, with a mode of 0 minutes. The majority (75%) of dispensing site workers reportedly felt that it took five minutes or less for them “to feel competent with their assigned tasks”.


Figure 3 depicts the frequency histogram of the amount of time (in hours) that the dispensary site worker survey respondents felt that they could continuously perform their (specific) tasks safely and effectively (item #7).  Though the mean for the respondents was approximately 6.9 hours, approximately 25% of the workers felt they could work continuously for only four hours or less.  Figure 4 depicts results for item #7 by worker group with the corresponding (95% confidence bars.  Both education (n = 6) and triage (n = 5) worker groups reported that they would continuously work safely and effectively for a significantly fewer number of hours (mean ( 4 hours) compared to the security (n = 5) worker group (Scheffe post hoc test; p’s <.05).  


Most of the dispensing site workers were somewhat to completely confident (VAS 50 to 100) in the ability of their community to respond to a bioterrorist event like the one simulated in this drill (See Figure 5). However, as shown in Figure 6 the perceived “community confidence” ratings of the educator worker group was statistically lower (self-rated less confident) than that reported by the security site worker group (Post hoc Scheffe test, p <.05).  Finally, and importantly, the vast majority of dispensing site worker survey participants reportedly felt their “community/preparedness” to respond to a similar bioterrorist event had been enhanced by their participation in the NPS drill (see Figure 7).  There were no differences between the various dispensary site worker groups on this measure of the psychological impact of drill participation.

DISCUSSION


A 90% rate of participation is generally considered good to excellent for survey samples and strongly suggests that the worker sample was representative of the dispensing site worker population present at the drill [13].  However, comparisons between the various dispensing site “worker role” groups on individual survey items were problematic because of the small numbers of participants in these worker groups and a corresponding lack of statistical power [14].


Most of the dispensing site workers in this investigation agreed that the dispensing site location met their specific needs and that their training prior to the drill was adequate.  Though a small minority of dispensing site workers did not feel their pre-drill training had been adequate, most dispensary site workers felt competent to perform their dispensing tasks within minutes (mean = 11 minutes) after the drill had begun.  Most dispensary site drill workers also felt their workspace was comfortable and that they had all of the equipment they needed to do a good job. There was, however, a wide range of estimates (from 2 – 14 hours) as to how long a given dispensing site worker felt they could perform their specific duties continuously, safely and effectively (See Figure 3).  Educators and triage workers reported that they could work continuously (safely and effectively) for fewer hours, on average, than other dispensing site workers.  This is important since staffing levels at a medication distribution center may be a critical and limiting factor in sustaining a protracted (“24/7”) response for the aftermath of a bioterrorist incident [15].  If this finding is replicated in future drill exercises it suggests some differential scheduling and/or workforce planning considerations for specific dispensing site worker groups.  

About one third of dispensing site worker reported the presence of “distractors” that interfered with their ability to perform their duties.  From a review of their qualitative replies, these reported distractors, primarily were limited to invited site observers, cameras and “noise”.  Again, the reported presence of distractors in even a minority of site workers in such a well-planned and well-controlled exercise is of some concern since distractors could conceivably alter their performance in a medication-dispensing center in the aftermath of an actual bioterrorist attack.


Most dispensing site workers were “somewhat” to “completely confident” in the ability of their community to respond to this type of bioterrorist event and most also felt that their participation affected their related confidence to respond to this type of bioterrorist event to “some degree” to “completely”.  Importantly, the clear majority (70%+) of dispensing site participants felt their participation as workers in the exercise enhanced their perception of how prepared/competent they felt their community was to respond to this type of bioterrorist incident.  Only a single dispensing site worker participant (out of a total of 43 participants) felt much less confident/competent after the NPS dispensing drill.  Clearly, the dispensary site worker survey participants felt that the drill was a process/event that had positively affected their perceptions of how competent/prepared their community was to respond to a similar bioterrorist incident.  This important effect of enhanced confidence following a disaster training exercise has been previously identified [16, 17, 18] and may be one of the most important outcomes of such exercises.


The Top Officials (TOPOFF) exercise measured federal and state bioterrorism preparedness to a simulated plague attack on the population in and around Denver CO, and included a model antibiotic distribution center [19].  Also, while there have been a few prior reports of mass immunization efforts in the aftermath of actual disease outbreaks [20, 21, 22], and computer modeling of hypothetical antibiotic distribution center based on various bioterrorism response scenarios [15], this is apparently the only report of dispensary site worker’s subjective impressions and a quantitative analysis of their post-drill opinions following a simulated bioterrorist post exposure chemoprophylaxis dispensing exercise.

In summary, this mock bioterrorist preparedness disaster exercise allowed participants and observers to evaluate Washington State’s DOH plan for dispensing the NPS.  It is important to note that the dispensary site drill workers were the individuals who, in all likelihood, would have been those involved had this been an actual bio-disaster [23].  This dispensing drill promoted confidence in the participants and also offered an opportunity for worker groups and participants to coordinate their activities [17].  It also allowed drill participants the opportunity to review and evaluate the Washington State plan for dispensing the NPS.  Finally, although these dispensary worker findings support the conclusion the drill itself was relatively successful and effective, care should be taken not to embrace a misplaced sense of security [24].

Table 1.  Frequency and percentage(s) of worker roles in respondent sample (n = 43)

	Reported Worker Role(s)
	Frequency (n)
	Percent
	Cumulative Percent

	Operations

Educator
Triage

Dispenser1
Registration

Security

Router

Greeter

Other

Total
	1

6

6

11

3

5

3

1

7

43
	2.3

14.0

14.0

25.6

7.0

11.6

7.0

2.3

16.3

100.00


	2.3

16.3

30.2

55.8

62.8

74.4

81.4

83.7

100.0

-


Table 2.  Dispensing Site Worker Survey descriptive statistics for items #2 – #11.

	Item Number
	Item Content
	Mean
	Standard Deviation

	2
	The location chosen was well suited to your needs
	85.81
	13.1

	3
	The training I received prior to the drill was adequate
	70.11
	27.6

	4
	How long did it take to feel competent performing the specific assigned tasks? (in minutes)
	11.02
	10.42

	5
	I had all equipment necessary to do a good job
	80.31
	22.2

	6
	I was physically comfortable in my workspace 
	79.61
	20

	7
	How long (in hours) could you continuously perform your specific drill tasks in a safe and effective manner?
	6.93
	3.33

	8
	Reported distractor (or distractors) that impaired drill performance (even minimally)
	30%4
	

	9
	How confident do you feel in your community’s ability to respond to this type of bioterrorist incident?
	64.75
	21.3

	10
	Did your participation today’s drill affect your perceived confidence?
	64.06
	26.1

	11
	After today’s drill did you feel your community is more or less prepared/competent to respond to this type of bioterrorist incident?
	72.37
	17.9
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Figure Legends

Figure 1.  Frequency histogram of dispensary site worker ratings of the degree to which they felt the pre-drill training was adequate

Figure 2.  Frequency histogram of dispensary site worker estimates of the time it took to feel comfortable/competent with their assigned tasks (in minutes).

Figure 3.  Frequency histogram of dispensary site worker estimates of the amount of time (in hours) they felt they work continuously and perform tasks safely and effectively

Figure 4.  Mean amount of time (in hours) and 95% confidence intervals dispensary site worker groups felt they could work continuously and perform their duties safely and effectively

Figure 5.  Frequency histogram of dispensary site workers ratings of their self-reported confidence that their community could respond to a similar bioterrorist incident

Figure 6.  Mean confidence levels and 95% confidence intervals (in VAS units) of the worker groups that their community could respond to a similar bioterrorist incident.  (100 = completely competent; 50 = somewhat confident).

Figure 7.  Frequency histogram of the dispensary site workers ratings of changes (if any) in their self-reported confidence to respond to a similar bioterrorist incident following and as a result of the drill.
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Fig 6
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Fig 7

[image: image7.wmf]16

5

10

5

6

N =

Worker's Role

Other

Security

Dispenser

Triage

Educator

95% CI VAS  Confidence

120

100

80

60

40

20


1 This evaluation research was supported by the University of Washington School of Nursing, Dean’s Excellence in Nursing award to the first author.


� We would also like to acknowledge the assistance of L. Clark Johnson, Ph.D., Research Associate Professor of Psychosocial Community Health for his significant contributions as data analyst.


1 Dispensers included both pharmacists and pharmacists’ aides.


1 0 = strongly disagree; 25 = disagree; 50 = neither agree nor disagree; 75 = agree; 100 = strongly agree


2 in minutes


3 in hours


4 13/43 survey participants reported a distractor


5 0 = not at all confident; 50 = somewhat confident; 100 = completely confident


6 0 = not at all; 50 = to some degree; 100 = yes, completely


7 0 = much less prepared; 50 = about the same; 100 = much more prepared/competent
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