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Objective: Numerous practice reports recommend roles pharmacists may adopt during disasters.
This study examines the peer-reviewed literature for factors that explain the roles pharmacists assume
in disasters and the differences in roles and disasters when stratified by time.

Methods: Quantitative content analysis was used to gather data consisting of words and phrases from
peer-reviewed pharmacy literature regarding pharmacists’ roles in disasters. Negative binomial
regression and Kruskal-Wallis nonparametric models were applied to the data.

Results: Pharmacists’ roles in disasters have not changed significantly since the 1960s. Pharmaceutical
supply remains their preferred role, while patient management and response integration roles decrease
in context of common, geographically widespread disasters. Policy coordination roles, however,
significantly increase in nuclear terrorism planning.

Conclusions: Pharmacists’ adoption of nonpharmaceutical supply roles may represent a problem of
accepting a paradigm shift in nontraditional roles. Possible shortages of personnel in future disasters
may change the pharmacists’ approach to disaster management. (Disaster Med Public Health

Preparedness. 2013;7:563-572)
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isasters present unique challenges and oppor-

tunities to the medical community. Since

the terrorist attacks of September 11, 2001,
US health care institutions have advanced in devel-
oping methods to allocate sufficient human resources
to manage the demands associated with disasters.!™
Pharmacists represent a specific health resource
uniquely positioned to render a general scope of health
services in disasters. Since the publication of Hepler
and Strand’s pharmaceutical care paradigm, which
signaled the profession’s shift from product- to patient-
centered orientation,* pharmacists’ capacity for direct
patient care has expanded in many ways, particularly in
the context of disaster management.>”~

Several methods of categorization have been devel-
oped to characterize traditional and patient-oriented
responsibilities in disasters.”®® One classification
method identifies 5 categories of pharmacist disaster
duties and involves developing drug use guidelines
and dosing charts, establishing drug distribution
systems, providing drug counseling, obtaining medica-
tion histories, communicating with key medical
personnel, and handling new situations creatively.®
Another method distributes disaster duties among
various pharmacy specialty practices.’ For example,
clinical roles involve detecting and resolving drug-
related problems* for patients with moderate or severe

chronic and acute conditions (ambulatory care, phar-
macotherapy, or critical care specialties).® Other roles
include medication procurement, storage, inventory,
distribution, logistics, and management.’®

Although the preceding methods of categorization
provide focused descriptions of disaster roles within a
limited, pharmacy-centered framework, they exclude
integrated duties that may be required of pharmacists in
a broader, medical context. The most widely inclusive
classification of pharmacists’ functions (and the basis of
the classification method used in this analysis) is set
forth by Setlak, who identifies 4 general disaster duties
from a health systems perspective: response integration,
patient management, pharmaceutical supply, and policy
coordination.’

Response integration refers to pharmacists integra-
ting into the casualty response by triaging patients
alongside physicians and nurses and administering
first aid and cardiopulmonary resuscitation. Patient
management involves monitoring patient outcomes
after administration of medical countermeasures and
communicating with patients and the public about
therapies used to counter various natural and
manmade threats. Pharmaceutical supply concerns
the coordination of the dispensing site layout and
medication procurement, repackaging, distribution,
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and control. Policy coordination corresponds to eliminating
duplicate therapies included in emergency formularies,
streamlining paperwork to avoid duplicative forms, and
applying drug expertise in decision-making.’

As the pharmacy literature showcases examples of pharmacists
proffering their medical skills in response to the needs of
disaster victims, disaster-related practice reports can provide a
framework to examine associations between pharmacists’ roles
and disasters. It has been shown that disaster-related articles are
typically published within the first 6 months after a highly
publicized event, with studies examining long-term health
impacts published decades after the initial incident.” This
finding suggests that the impact of the disaster is as important
to publishing priority as the immediacy of the event.

Time also represents an important consideration when
analyzing peer-reviewed disaster reports. Cold War era
(1950s—1990s) disasters and disaster-related activities can
differ in many respects from those of post-Cold War/
Pre-terrorism (1990-2001) or Terrorism (2001—present) eras.
Nuclear disasters (ie, mutually assured destruction) and
response-integration duties, for instance, may be emphasized
more in Cold War era literature than in other times. Anthrax
attacks, pandemic influenza, and terrorism threats, coupled
with a patient management and policy coordination focus,
may characterize the Terrorism era more than past times.
While hurricanes may evoke pharmaceutical supply, policy
coordination, and patient management roles in the current
era, references to natural disasters (excluding the numerous
references to hurricanes Katrina and Rita) may not
characterize a particular time period.

Available literature regarding pharmacists’ involvement in
disasters is primarily relegated to disaster-related practice reports
and professional position statements. Few articles systematically
analyze disaster-related issues, and, to our knowledge, no article
to date has inferred the factors that might explain pharmacists’
participation in disasters. Assuming that (1) the impact and
immediacy of disasters contribute equally to the publishing
priority of disaster-related articles, and (2) disaster-related
practice reports in peer-reviewed pharmacy literature serve as
adequate markers of the profession’s level of disaster prepared-
ness, this analysis determines factors that significantly explain
pharmacists’ disaster roles and examines differences in roles and
disasters when stratified by time.

METHODS

Content analysis is a method of quantifying the presence of
certain words or phrases in written media and is thus a useful
tool for evaluating literature reports of pharmacists’ roles in
disasters.'® Accordingly, the units of observation are the
individual articles from which observations are made, and the
units of analysis are words or phrases within the articles that
denote pharmacists’ roles in various disasters.

Classification of Pharmacists’ Disaster Roles

Patient Management e Collaborate on medication management

® Educate public about therapies

® Act to prevent panic and fear

® Discourage personal drug stockpiles

® Monitor disease progression

® Engage in one-on-one patient counseling

® Ensure proper deployment of drugs

® Become well informed about relevant topics

® Develop and maintain first-aid skills

® Assist in patient triage and cardiopulmonary
resuscitation (CPR)

® Select therapies for stockpiles and
inventories

® Maintain effective system of distribution and
control

® Ensure proper packaging, storing, labeling, etc

® Compile patient records

® Develop guidelines for diagnosis and treatment
of disease

® Coordinate with state and local boards to avoid
redundancy

® Incorporate drug expertise in policy
decisions at state and local levels

Response Integration

Pharmaceutical
Supply

Policy Coordination

A comprehensive literature search was conducted using
PubMed, MEDLINE, the Cumulative Index to Nursing
and Allied Health Literature (CINAHL), and International
Pharmaceutical Abstracts (IPA) for articles in peer-reviewed
pharmacy journals describing pharmacists’ roles in disasters.
Database search terms included the words “pharmacist,”
“role,” and “disaster.” Articles relating to disasters, published
in the English language between 1960 and 2012, and
available through library sources—a total of 98 peer-reviewed
articles—were included in the analysis.

Words (ie, units of analysis) referring to specific roles and
disasters were recorded and classified into mutually exclusive
variables according to the following schemes. Modified
pharmacist role descriptions were based on those presented
by Setlak® (Table). Although descriptions of roles are from a
health systems perspective, significant application could be
made in other pharmacy practice settings, including community
pharmacy. The classification of natural disasters encompassed
tornadoes, hurricanes, floods, fires, snowfice, earthquakes,
influenza, and outbreaks of severe acute respiratory syndrome
(SARS). Human systems failures (HSF) included crashes
(automobile, airplane, and train), chemical spills, nuclear
plant meltdowns, and building collapses. Chemical, biologi-
cal, radiological, nuclear, and explosive (CBRNE) disasters
encompassed chemical and biologic terrorism, use of radiologic
dispersal devices (RDD), nuclear terrorism, or use of improvised
explosive devices (IED). To test for historical differences in
the quantities of disaster and role references in peer-reviewed
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Total Percentages of Pharmacist Disaster Role References in Pharmacy Literature.

@ Patient Management
B Response Integration
15%

@ Policy Coordination

O Pharmaceutical Supply

reports, articles were sorted according to publication date
and partitioned in 3 distinct periods: (1) Cold War era
(1960-December 1991), (2), post-Cold War/Preterrorism era
(January 01, 1992-September 30, 2001), and (3) Terrorism
era (October 01, 2001—present). Data collection was performed
solely by one of us (C.H.).

A negative binomial regression model was chosen to
determine which disasters significantly explain roles assumed
by pharmacists. Because count data typically do not conform
to Gaussian distribution, several models including Poisson,
zero-inflated, hurdle, and gamma regression models were
compared using criteria that characterize data dispersion and
model adequacy.!!

Gamma distributions vyield inaccurate regression models
when dependent variables can be zero, and zero-inflated, and
hurdle models presuppose the presence of 2 data-generating
processes, 1 generating zeros and 1 generating positive values.!!
Data in this analysis did not meet these assumptions. As data
was found to be overdispersed (as indicated by mean and
variance estimates), a negative binomial model was preferred
over a Poisson model, which is less commonly applied with
overdispersed count data.!' Thus, the negative binomial
distribution was chosen for regression modeling.

The regression equation took the following form:
4 = exp(fxi + &)

where \; is the estimate, B; the coefficient, and €; the error
term. Negative binomial regression models the log of incident
counts, with coefficients interpreted accordingly: for a 1-unit
change in \;, the log of B; is expected to change by the
regression coefficient.'” Negative binomial regression also

allows the option of interpreting the effects of independent
variables on the dependent variable in terms of incident rate
ratios (IRR), which represent the percentage increase or
decrease in the dependent variable.!” Because IRRs are
interpreted more intuitively, they will be used to describe the
results of the regression analyses.

Differences in disasters and roles according to time period
were examined using the nonparametric Kruskal-Wallis test,
and a follow-up multiple comparison procedure (Dunn test)
was run using an online macro that is compatible with the
statistics software.”> Statistical analysis was performed using
SAS (version 9.3), and descriptive statistics, including counts
and percentages, were run using Microsoft Excel (version 14).

RESULTS

Figure 1 shows the cumulative percentages of pharmacists’
roles referenced in the pharmacy literature since the 1960s.
Pharmaceutical supply predominates among role reports,
with the percentage of era-specific pharmaceutical supply
reports decreasing over time (56%, 52%, and 46% in
Cold War, post-Cold War/Preterrorism, and Terrorism eras,
respectively). Significant differences in mean ranks of role
categories, however, were not observed across eras (P = .169,
.5831, .1684, and .2953 for patient management, response
integration, policy coordination, and pharmaceutical supply,
respectively).

Figure 2 shows the cumulative percentages of disasters
referenced in the pharmacy literature since the 1960s, with
references to bioterrorism, chemical terrorism, hurricanes,
and influenza outbreaks jointly comprising 73% of all disaster
references. On a percentage basis, several disasters contribute
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13%

9%

10%4

36%

dispersal devices.

Total Percentages of Disaster References in Pharmacy Literature.

Included in “Other” are references to tornado (2%), improvised explosive devices (1%), flood (2%), fire (1%), snow (1%), earthquake (1%),
severe acute respiratory syndrome (4%), chemical spill (2%), building collapse (3%), and accidental explosion (1%). Abbreviation: RDD, radiologic

O Hurricane
14%
O Influenza
O Bioterrorism
B Chemical Terrorism

= Nuclear Terrorism, RDD, & Meltdown

| Other

substantially to reports published in each era. Chemical spills,
hurricane, and tornado reports constitute 27%, 25%, and
16% of disasters reported in the Cold War era, respectively.
While contributing little to the total percentages of Cold
War-era disasters, reports of nuclear terrorism comprise all

CBRNE disasters reports.

Bioterrorism, hurricane, and nuclear plant meltdown refer-
ences occur most frequently during the post-Cold War/
Preterrorism era, composing 39%, 29%, and 10% of
disaster reports, respectively. Bioterrorism, influenza out-
breaks, hurricane, and chemical terrorism reports are among
the most frequently occurring disasters in the Terrorism
era, accounting for 38%, 16%, 10%, and 11% of disaster
reports, respectively.

When stratified by era, significant differences in mean ranks
of disasters were observed. Mean ranks of bioterrorism
references strongly differ between both Terrorism and
Cold War eras and between Terrorism and post-Cold War/
Preterrorism eras (H=21.6566, df =2, P<.0001). Mean
ranks of chemical terrorism references also strongly differ
between Terrorism and Cold War eras (H = 12.615, df = 2,
P =.0018). Mean ranks of tornado references significantly
differ between Cold War and post-Cold War/Preterrorism
eras (H=28.1922, df =2, P = .0166). Significant differences
in mean ranks of building collapse references (which
primarily refer to the collapse of the World Trade Center
towers) occur between the Terrorism and post-Cold War/
Preterrorism eras (H = 7.4302, df = 2, P = .0244).

Results from regression modeling indicate that certain natural
disasters may significantly explain pharmacists’ assumption
of disaster responsibilities. Tornado (P = .0403) and hurricane
(P=.0281) references significantly explain pharmacists’
assumption of patient management roles. Incident rate ratios
for tornado and hurricane (0.86 and 0.97, respectively) indicate
that for every tornado and hurricane reference, references to
patient management roles decrease by 14% and 3%, respect-
ively. Hurricane reports (IRR = 0.96, P = .0138) significantly
explain pharmacists’ assumption of response integration roles.
Thus, for every one increase in hurricane references, references
to response integration roles decrease by 4%. None of the
natural disasters significantly explain pharmacists’ assumption of
policy coordination or pharmaceutical supply roles.

The CBRNE disasters were also found to significantly explain
pharmacists’ roles. Assumption of policy coordination roles was
significantly explained by 2 categories of CBRNE disasters,
particularly those due to use of RDDs (IRR = 0.63, P = .1015)
and nuclear terrorism (IRR = 2.1, P =.0052). Incident rate
ratios indicate that for every one report increase in RDD, policy
coordination references decrease by 37%. Conversely, for every
one report increase in nuclear terrorism, policy coordination
references increase 110%. Although RDD as a main effects
explanatory variable did not reach statistical significance,
RDD as a second-order variable and interaction term signifi-
cantly contributed to the overall negative binomial regression
model. Other CBRNE disasters did not significantly explain
the pharmacists’ roles. Likewise, none of the HSF disasters
significantly explained pharmacists’ roles.

566 Disaster Medicine and Public Health Preparedness

https://doi.org/10.1017/dmp.2013.99 Published online by Cambridge University Press

VOL. 7/NO. 6


https://doi.org/10.1017/dmp.2013.99

DISCUSSION

The significant increase in references to bioterrorism
(P <.0001), chemical terrorism (P =.0018), and building
collapse (P =.02) is a very important aspect of the modern
era, considering that the percentage of pharmaceutical supply
roles has decreased only modestly since the 1960s. Also,
no significant change in mean ranks of role reports have
occurred across eras. This finding suggests that pharmacists
today continue to undertake similar tasks in disasters as their
Cold War era and post-Cold War/Preterrorism-era predeces-
sors, reinforcing the popular image of pharmacists as suppliers
and distributers of pharmaceuticals. Although the pharma-
ceutical care paradigm has exerted remarkable influence
within the profession since its introduction in the early
1990s,*14 reflecting the general increase in nontraditional roles
for professions such as nursing and pharmacy, data indicate
that pharmacists active in disaster management largely
exhibit a product-focused practice orientation.

It is noteworthy that an important part of emergency medical
response is ensuring patient access to both emergency and
chronic medications.”® This task is particularly vital in a decade
characterized by medication shortages, which continue to
impede efforts to provide care for patients. Fulfilling the
medication needs of additional numbers of patients presenting
to health care facilities after disaster will be a challenge requiring
the expertise of professionals intimately familiar with the process
of medication use and pharmaceutical supply chain.

Although providing access to pharmaceuticals can represent a
critical and challenging aspect to disaster management,
defining disaster responsibilities only in terms of pharmaceu-
tical supply, particularly when disasters may require a
nontraditional response, may limit pharmacists’ effectiveness
in disasters generally, including as a potential medical
responder.'® During the SARS crisis in Canada in 2004,
community pharmacists served as primary care providers,
some were diagnosing patients and prescribing medications in
the absence of physicians.’

Interviews with pharmacists who maintained health system
continuity by keeping their pharmacies open (while physi-
cian offices and emergency departments closed) disclosed a
common theme: nontraditional roles increase considerably, and
pharmacists should cross-train with other health professionals
(ie, response integration) before disasters occur to better prepare
the health system when human resources are scarce.’ This cross-
training could be helpful to improved outcomes.

The utility of a pharmacist as a general medical provider
was demonstrated in a recent report by Hogue et al?
Pharmacists in Birmingham, Alabama, performed a variety of
nontraditional roles after receiving a large influx of Hurricane
Katrina evacuees.” In addition to meeting an increased
demand for prescription medications, pharmacist volunteers
assisted the medical officer in assessing the health needs

Evaluating Roles Pharmacists Assume in Disasters

of patients at evacuation shelters, triaged patients to health
care services, treated minor injuries with over-the-counter
products, and served as the media contact for medication-
related issues.” Another report described pharmacists devel-
oping a medical countermeasures algorithm and treating
patients using the algorithm in response to the anthrax

attacks of 2001."7

Notwithstanding the professional interest in a product-based
response, the modest decline in the percentage of pharma-
ceutical supply references from past eras may be indicative of
a positive trend in pharmacists’ assumption of nontraditional
(ie, patient management, response integration, and policy
coordination) roles. The universal adoption of the doctor of
pharmacy (PharmD) degree as the entry-level professional
distinction in the United States was initiated near the end of
the post-Cold War/Preterrorism era,'® indicating the trend
toward a patient-oriented profession. Vaccine delivery has
been an example of this trend, with community pharmacists
showing particular interest in bioterrorism and (pandemic)
influenza preparedness.”®*’ Indeed, the large number of
pharmacists and their widespread geographical distribution
has engendered their utility in mass inoculation planning for
large-scale events involving interventions for the prevention
of the spread of communicable diseases. This issue was
particularly evident in the most recent concern and planning
for the anticipated pandemic influenza outbreak in 2009.

Pharmacists’ involvement in both response integration and
patient management decreases in the setting of hurricane
disasters, suggesting that forecastable disasters allow time
to prepare using a sufficient number of traditional medical
resources. While much debate leading to the adoption of the
entry-level PharmD degree during the preceding decade helped
direct pharmacy practice,'® this finding may also suggest that
pharmacists’ provision of health care services in common and
potentially debilitating disasters other than as a pharmaceutical
supplier may represent an acceptability problem of a paradigm
shift to a nontraditional role. Participation in response
integration and patient management roles reinforces pharma-
cists'’ usefulness as an essential health care provider and
highlights the professional ethic of providing each patient the
full measure of their medical ability.**

Pharmacists are also increasingly assuming policy coordination
(planning) responsibilities in the context of pharmaceutical
needs expected to result from nuclear detonation. The medical
community, including the pharmacy profession, is becoming
more alert to the lack of medical preparation for nuclear
detonation.” This increased interest is occurring in spite of the
fact that few nuclear or radiologic events have occurred to
generate discussion within the academic literature, and most
practitioners are unfamiliar with the medical sequelas of
nuclear and radiologic events.?> On the other hand, the dearth
of nuclear and radiologic references could be attributed to a
powerful reaction that serves to defend against unwanted or
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undesirable knowledge: denial.?® Attention has been drawn to
the pervasive denial within the medical community of the
devastating health consequences of nuclear war, and data
suggest that the pharmacy profession is no exception.”®

While filling a vital gap in disaster response as an emergency
medical provider during resource-intense disasters, the
pharmacists’ adoption of disaster roles outside their tradition-
ally accepted authority will likely present civil liability
concerns to medical resource planners and practitioners
themselves, particularly regarding crisis standards of care.
Crisis standards of care can be employed when the level of
health care in usual circumstances is impossible to provide
due to a catastrophic event.?’

Some states have approached the legal concerns of crisis
standards of care creatively, deputizing physicians during emer-
gencies for sovereign immunity legal protection, for example.
This practice has generated ambiguity regarding the physicians’
chain of command, and health care institutions have been less
accommodating toward health care provider deputation or
federalization as solutions to emergency legal protection.”’ Other
states, including Colorado, Montana, and Virginia, have directly
addressed crisis standards of care by allowing the governor
to declare blanket legal protection to emergency health care
providers.’” The state of Georgia, for example, provides
immunity from civil liability to licensed health care providers
who, in good faith and without remuneration, provide
emergency services to victims.”® State codes typically exempt
health care workers from liability if compensation for services is
not provided. If compensation is provided, the health care
worker can be held responsible under malpractice statutes.*’

Many states also have statutory provisions discouraging
gross negligence and willful misconduct during emergency
provision of health care services. Many argue, however, that
providing emergency medical triage or rationing health care
resources, both of which constitute difficult decisions
regarding the disposition of patients and life-saving treat-
ments, can be interpreted as constituting negligence or
misconduct. The highly publicized ethical and legal con-
troversy surrounding the multiple deaths from intentional,
palliative medication overdoses at a New Orleans hospital
during Hurricane Katrina serves as a salient illustration.*® It is
believed that this fear restrains many health care providers
from participating during emergencies, particularly when
the legal environment can rapidly and drastically change.*’
It is reasonable to expect that this fear would extend to
pharmacists, particularly when operating outside of their
traditionally accepted authority (ie, dispensing medications).

CONCLUSIONS

The insistence on a supply-based disaster response is an
interesting professional characteristic of pharmacists, considering
the wide adoption of the paradigm shift introduced by Hepler

and Strand in 1990,*'* the universal adoption of the PharmD
degree in 1997,'® and the significant surge in bioterrorism,
building collapse, and chemical terrorism references in the
modern era. Although a modest decrease in supply-based
response was observed across time periods, a substantial thrust
in nontraditional role acceptability may be demonstrated in
the profession’s assumption of policy coordination roles
in preparation for nuclear disaster, one of the most highly
destructive events.

Assuming that the disaster genre in peer-reviewed pharmacy
literature reflects the current state of preparedness within the
profession, this literature analysis suggests that, although the
capacity for pharmacist participation in nontraditional response
exists, pharmacists in general will continue in disaster-related
activities as suppliers and distributors of necessary medical
supplies. Nevertheless, it is expected that liability problems
currently affecting medical responders (eg, physicians and
nurses) will also affect pharmacists who choose to participate
in disasters as comprehensive medical services providers.

Unforeseen future developments within the profession may
force significant shifts in pharmacists’ approach to disaster
management. Nuclear disasters, which currently represent a
small proportion of the pharmacy literature and are not
typically expected to occur, appear to be gaining attention in
allied health circles, as the reality of the potential for a single
nuclear event is steadily increasing. The concept of health
care coalitions, which are support partnerships between
health-related entities for effective resource allocation in
overwhelming disasters, tacitly acknowledges the potential for
significant role change.’' As a health care segment capable of
providing a wide range of services, pharmacists will be a key
group to engage. In addition to the new attention being given
to policy coordination in preparation for nuclear disaster,
future medical response to disasters may demand more of
pharmacists than pharmaceutical supply expertise, especially
when far too few health professionals are available to assist
with the medical needs of disaster victims.
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