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Background: The COVID-19 pandemic highlights the critical role of pharmacists in pandemic
response. To enhance pharmacist’s involvement in future emergency situations, there is a
critical need to understand pharmacists’ knowledge, willingness and preparedness in response
to various emergency situations.
Objective: This study aimed to describe pharmacists and pharmacist extenders on their
participation in emergency response activities and training, preparedness and willingness to
respond in emergency situations, and knowledge of the Memorandum of Understanding
(MOU) and their pharmacy’s emergency preparedness plans.
Methods: A cross-sectional design with an online survey of pharmacist, pharmacy owner, and
pharmacy technician members of the National Community Pharmacists Association was
employed in the United States in July e August 2020. Descriptive statistics summarized par-
ticipants’ level of actual participation and their willingness to participate in emergency situ-
ations and training and their knowledge of MOU and their pharmacy’s emergency plans. A
non-response bias investigation was conducted by comparing the early and late responders.
Results: Of the 6,486 members, 255 completed the questionnaire (RR1 ¼ 4.0%). With the
confidence level of 95%, the margin of error was 6%. About 60% were independently owned
and in urban areas. More than 80% and 64% of the participants have not volunteered in any
emergency or participated in any emergency training program, respectively. Over 60% were
very willing to assist with the distribution of medications and vaccine administration. Less
than 10% had MOUs with health departments. More than 60% of respondents were not aware
of what MOU is.
Conclusion: Despite limited involvement in actual emergency activities and training, phar-
macists and pharmacist extenders exhibited a high level of willingness to participate in
emergency training and assist in case of emergencies. This study recommends the develop-
ment of programs aimed at increasing pharmacists’ and pharmacist extenders’ participation in
emergency training and in future public health emergencies.

© 2021 American Pharmacists Association®. Published by Elsevier Inc. All rights reserved.
Emergency response and preparedness is a critical
component of the current health care landscape in the United
States. An emergency can refer to a wide range of events and
situations, including but not confined to natural disasters,
bioterrorism emergencies, chemical emergencies and pan-
demics.1 In general terms, emergency preparedness is a plan
of interest or financial
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describing a set of activities with properly assigned roles that
enable people to act in specific ways under particular cir-
cumstances.2 It has been acknowledged that emergency
response can be effective if it involves cross-functional teams,
including pharmacists, that are properly trained and prepared
to address a wide range of issues.

Pharmacists’ roles in emergency response have gained
momentum, especially during the coronavirus disease-2019
(COVID-19) pandemic.1-4 During emergencies or disasters,
pharmacists can perform the roles of first responders to pro-
vide COVID-19 nasal and antibody testing, administer vac-
cines, prescribe antiviral medications, distribute medical
countermeasures, and educate the community about
nc. All rights reserved.
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Key Points

Background:

� Pharmacists and pharmacist extenders are not well

prepared in emergency response because of limited

training and experience in this area.

� Using a memorandum of understanding (MOU)

could improve the roles of pharmacists and phar-

macist extenders in emergency preparedness and

response.

Findings:

� The study found that pharmacists and pharmacist

extenders, especially those working with an inde-

pendently owned pharmacy, have a high level of

willingness to participate in emergency training and

willingness to assist in case of emergencies.

� The study revealed the gaps in pharmacists' and
pharmacist extenders' preparedness for emergency

events and in awareness of MOU.
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COVID-19.1,3,5,6 It is recommended that pharmacists be
involved in emergency response planning and execution
because they can provide guidance related to medication use
and prioritization, as well as ensure appropriate packaging,
storage, and dispensing of drugs and distribution of associated
resources.7 Therefore, they play a critical role in emergency
preparedness and response, especially during natural disasters
or pandemics, which becomes critical in rural areas where
access to resources is limited.8

Despite pharmacists’ potential contributions to emergency
response and preparedness, existing research indicates that
pharmacists are not well prepared to become active partici-
pants when responding to emergencies because of limited
training in this area.1-3,8 Their lack of awareness regarding their
roles in emergency preparedness and response could be
because they did not have formal education nor on-the-job
training concerning emergency preparedness.3,4 Furthermore,
pharmacists’ limited experience in emergency response and
preparedness training may lead to a lack of understanding of
their role in emergency preparedness and response4,9 and lead
them to feel overwhelming to take part in emergency response
and preparedness projects.8,9 In addition to pharmacists, phar-
macist extenders, defined as pharmacy students or certified
pharmacy technicians,10 could contribute to reduce pharma-
cists’ workload without threatening service accuracy and fi-
delity.11,12 When looking at student pharmacists’ perceptions of
their role in emergency preparedness, research reported that
they displayed some degree of willingness to be trained4,13;
however, they are not sufficiently committed to the idea and do
notwidely participate or seek training opportunities.13 Research
found that emergency preparedness training was not
commonly included in pharmacy school education. Pharmacists
often acquire the skills for emergency response after their ac-
ademic education, instead, through training provided by
emergency management agencies, disaster assistance teams, or
experience during an emergency event.4,13 Fortunately, when
pharmacy students participated in an emergency preparedness
training, they expressed positive attitudes toward the training.4

Training such as this is critical because it could have a positive
effect on students’ willingness to participate in emergency
preparedness and response teams in their further academic
years and professional lives.4

The recent COVID-19 pandemic heightens the need for
pharmacists to be involved in emergency preparedness training
and enlist them to help conquer the COVID-19 pandemic as well
as prepare for any future emergencies and pandemics. Because
the existing literature on pharmacist involvement in emergency
response and preparedness is mostly outdated,9 focused pri-
marily on pharmacy students,4,13,14 and was not nationally
represented,14,15 additional research is warranted. This study
aimed to describe pharmacists and pharmacist extenders on (1)
their participation in emergency response activities and
training, (2) their preparedness and willingness to respond in
emergency situations, and (3) their knowledge of the memo-
randum of understanding (MOU) and the emergency pre-
paredness plans available at their pharmacies.
Methods

Study design, sample, measures

The study employed a cross-sectional design using an online
Qualtrics (Qualtrics XM Platform, Provo, Utah) survey of phar-
macists, pharmacy owners, and pharmacy technicians. The
study protocol was reviewed by the corresponding author’s
Institutional Review Board and determined the protocol as
Exempt. Members of the National Community Pharmacists
Association (NCPA), excluding student pharmacists, were
eligible to participate. Participants were recruited through 3 e-
mail invitations and NCPA electronic newsletters (3 issues)
delivered to owner, pharmacist, and technician members in
July-August 2020. The surveywas closed on August 14. Ten $100
gift cards were offered as a lottery incentive.

The questionnaire was divided into 4 sections, including (1)
participation in emergency preparedness activities: a total of
14 questions were asked to assess respondents’ participation in
emergency preparedness training, willingness and prepared-
ness to respond in various emergency threats and their orga-
nization capacity to participate in a natural or manmade
disaster, or a pandemic emergency; (2) pharmacy response to
the COVID-19 pandemic section consists of 20 questions; (3)
seasonal and routine immunization activities section includes
6 questions; and (4) individual and pharmacy characteristics
section consists of 12 questions inquiring about participants
gender, race, ethnicity, age, job title, education levels as well as
their practice pharmacy types, immunization provision, avail-
ability of drive-through, and availability of delivery services.
Questions regarding availability of drive-through and delivery
services were used to assess pharmacies’ infrastructure to help
reduce contact and control infections.16 The questionnaire used
multiple choice questions, open-ended questions, and matrix
questions, which included a series of 3-point Likert scaled
questions ranging from not at all, somewhat to very, or 5-point
Likert scaled questions ranging from strongly disagree (1) to
strongly agree (5). The draft questionnaire was pretested by 10
individuals including pharmacists employed by NCPA,
723



Table 1
Participant and pharmacy characteristics (N ¼ 255)

Participant and pharmacy characteristics Mean/n(%)

Age (N ¼ 255) 49.2 (12.0)
Sex (N ¼ 254)
Male 153 (60.2)

Race (N ¼ 251)
White 224 (89.2)
Asian 10 (4.0)
Black 1 (0.4)
American Indian or Alaska Native 1 (0.4)
Other 15 (6.0)

Ethnicity (N ¼ 248)
Hispanic or Latino 2 (0.8)
Not Hispanic or Latino 246 (99.2)

Titlea (N ¼ 255)
Pharmacist pharmacy owner/partner/manager 206 (80.8)
Staff pharmacist 35 (13.7)
Nonpharmacist pharmacy owner/partner/manager 13 (5.1)
Pharmacy technician or clerk 8 (3.1)
Student pharmacist 4 (1.6)
Other 6 (2.4)

Education/Traininga (N¼255)
B.S. Pharmacy 121 (47.5)
PharmD 113 (44.3)
Residency in Pharmacy 15 (5.9)
Pharmacy Technician Certification 11 (4.3)
Master of Pharmacy 2 (0.8)
Other 24 (9.4)

Pharmacy typea (N ¼ 254)
Stand-alone independent pharmacy 213 (60.2)
Pharmacy within a grocery or retail store 21 (39.8)
Pharmacy embedded within a medical clinic or a

hospital
16 (6.3)

Other 9 (3.5)
Geographic regions (N ¼ 246)
Southeast 77 (31.3)
Midwest 72 (29.3)
Northeast 46 (18.7)
Southwest 28 (11.4)
West 23 (9.3)

Ruralityb (N ¼ 246)
Urban 142 (57.7)
Rural 61 (24.8)
Suburban 43 (17.5)

Prescription volume per day (N ¼ 249) 240.88 (170.9)
Full-time equivalents, 40 hr/wk (N ¼ 253) 3.4 (7.3)

a More than one option can be selected
b Degree of rurality was classified on the basis of 2010 rural-urban

commuting area codes. Codes 1 to 3 were defined as urban areas, 4 to 6 as
suburban areas, and 7 to 10 as rural areas.

Table 2
Participant experience in actual participation in and training for emergency
situations

Participant experience n (%)

Whether they are registered as an emergency
preparedness volunteer (n ¼ 285)
Yes / Reported comfort with the following

(check all that apply):
44 (15.4)

Point-of-dispensing system 41 (93.1)
Receiving medications and supplies from the
Strategic National Stockpile

37 (84.1)

Managing inventory 36 (81.8)
Ensuring adequate drugs and supplies 35 (79.5)
Dispensing medications 40 (90.9)
Providing education for diverse populations 34 (77.3)

No / Whether they consider registering as a
volunteer and being trained in emergency
preparedness and response

229 (80.4)

Yes 161 (71.2)
No 8 (3.5)
Unsure 57 (25.2)

Not sure 12 (4.2)
Whether they have volunteered in an actual public

health emergency in the past 5 years (N ¼ 342)
Yes / Type of emergency (check all that apply): 40 (11.7)
Natural disasters 27 (67.5)
Non-COVID-19 disease outbreaks 14 (35.0)
Chemical emergencies 6 (15.0)
Bioterrorism emergencies 5 (12.5)
Other public health emergencies 7 (17.5)

No 294 (86.0)
Don’t remember or unsure 8 (2.3)
Whether they participated in a training session or

an emergency preparedness drill in the past 5
years (N ¼ 336)
Yes / Whether immunization topic was

included in the training:
108 (32.1)

Yes 44 (0.41)
No 216 (64.3)

Unsure 12 (3.6)
Willingness to be trained in an emergency

preparedness (N ¼ 333)
Not at all 3 (0.9)
Somewhat 155 (46.5)
Very 175 (52.6)
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immunization experts from CDC, a clinical pharmacist with
infectious diseases expertise, pharmacy students, and graduate
students in the field of health outcomes.

This study reported responses obtained from the first sec-
tion of the questionnaire. The questions aimed to assess par-
ticipants’ experience in, actual participation in, and training
for emergency situations; participants’ and their pharmacies’
preparedness and willingness to respond in emergency situ-
ations, participants’ knowledge and awareness of an MOU, and
their pharmacy disaster preparedness plan.
Potential nonresponse bias investigation

A nonresponse investigation was conducted after survey
completion by comparing the early and late responders. Early
724
responders are defined as the first 15% of participants to
complete the survey, whereas late responders are defined as
the last 15% to complete the survey. Late respondents are
assumed to have responded because of additional stimulation
to answer and are expected to be more similar to non-
respondents.17 t test and chi-square tests were used to
compare the differences between early and late respondents.
When frequency of subgroup was low, Fisher’s exact test was
used instead of chi-square analysis. A significance level of 0.05
was used for all statistical analyses.
Results

Of the 6486 potential respondents, total open rate of the
e-mail invitation was 36%-37% for each e-mail sent. A total of
255 completed all the sections of the questionnaire (response
rate ¼ 4.0%); with the confidence level of 95%, the margin of
error of this survey was 6%. However, a greater number of
participants have responded to questions in the first section
of the questionnaire, as reflected in Tables 2-4. We compared



Table 3
Individual and pharmacy preparedness and willingness to respond in emergency situations

Preparedness and willingness Emergency situations Not at all Somewhat Very

Individual preparedness (N ¼ 324) Natural disasters 34 (10.5) 219 (67.6) 71 (21.9)
Bioterrorism emergencies 168 (51.9) 136 (42.0) 20 (6.2)
Influenza pandemic 9 (2.8) 152 (46.9) 163 (50.3)
Noninfluenza respiratory virus pandemic 22 (6.8) 198 (61.1) 104 (32.1)

Pharmacy preparedness (N ¼ 316) Natural disasters 43 (13.6) 219 (69.3) 54 (17.1)
Bioterrorism emergencies 170 (53.8) 131 (41.5) 15 (4.7)
Influenza pandemic 13 (4.1) 164 (51.9) 139 (44.0)
Noninfluenza respiratory virus pandemic 23 (7.3) 193 (61.1) 100 (31.6)

Individual willingness (N ¼ 301) Distribution of prophylactic medical countermeasures 8 (2.7) 104 (34.6) 189 (62.8)
Distribution of treatment medical countermeasures 7 (2.3) 101 (33.6) 193 (64.1)
Vaccine administration 13 (4.3) 57 (18.9) 231 (76.7)
Diagnostic testing for suspected infection 39 (13.0) 135 (44.9) 127 (42.2)
Antibody testing for postinfectious 35 (11.6) 104 (34.6) 162 (53.8)

Pharmacy willingness (N ¼ 290) Distribution of prophylactic medical countermeasures 6 (2.1) 86 (29.7) 198 (68.3)
Distribution of treatment medical countermeasures 5 (1.7) 88 (30.3) 197 (67.9)
Vaccine administration 10 (3.4) 62 (21.4) 218 (75.2)
Diagnostic testing for suspected infection 41 (14.1) 129 (44.5) 120 (41.4)
Antibody testing for postinfectious 34 (11.7) 101 (34.8) 155 (53.4)
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early and late respondents in terms of their gender, race,
ethnicity, job title, educational levels, pharmacy types, im-
munization provision, availability of drive-through, and
availability of delivery services (Appendices 1 and 2). Because
of insufficient number of respondents in certain categories, we
had to combine it with another category. For example, there
were only 2 pharmacy technicians as early respondents and 1
pharmacy technician as a late respondent, which was not
applicable for a chi-square test or Fisher’s exact test.18 In
conclusion, we found that the late respondent group had a
higher proportion of nonwhite compared with early re-
spondents (P-value ¼ 0.011). There was no statistically signif-
icant difference between early and late responders in the
remaining variables.

The detailed descriptive results are shown in Tables 1-4.
Because of skip logic used in certain questions and unan-
swered questions, the number of observations for different
questions may vary. Table 1 shows participants and their
pharmacy characteristics. The average age was 49 years. The
majority were male (60.2%), white (89.2%), and non-Hispanic
(99.2%) and held pharmacy owner or manager positions
(80.8%). About 60% of the pharmacies were independently
owned and in urban areas.

Table 2 shows participant involvement in an emergency
situation or an emergency training program. Specifically, 80.4%
were not registered as a volunteer, and 86.0% of respondents
did not volunteer in a health emergency situation in the past 5
years. Among the registered volunteers, almost all were pre-
pared to address the issues related to point-of-dispensing
system (93.1%), strategic national stockpiles (84.1%), and in-
ventory management and storage (81.8%). Among those who
had volunteered in actual events, over 67% responded to nat-
ural disasters, and 35% were responders to the outbreaks of
non-COVID illnesses. When asked whether they participated
in emergency training activities or drills, 64.3% did not take
part in any emergency preparedness drill or training program
in the past 5 years. Among those who were not trained or
unsure, more than 70% considered registering as a volunteer in
emergency preparedness. When asked about willingness to be
trained, 52.6% displayed great willingness to be trained in
emergency preparedness and response.
Table 3 describes participants’ and their pharmacies’ pre-
paredness and willingness to participate in various emergency
situations. Regarding the individual preparedness, about half
(50.3%) were very prepared for an influenza pandemic. In
contrast, about half were not at all prepared to respond to
bioterrorism emergencies (51.9%). Pharmacy preparedness
displayed a similar pattern to the individual preparedness. As
for willingness of individuals and pharmacies to participate in
emergency response measures, vaccine administration had a
high level of willingness among individuals (76.7%) and
pharmacies (75.2%). Over 60% among pharmacists and phar-
macies were willing to participate in the distribution of pro-
phylactic and treatment medical countermeasures. Similarly,
about half of respondents, reporting for both individual and
pharmacy, were very willing to offer testing services, with a
slightly higher interest in antibody testing compared to diag-
nostic testing.

Table 4 reports on participants’ awareness and knowledge
of MOUs and emergency preparedness plans among the par-
ticipants. More than 61% of respondents reported no MOU at
their pharmacies, and 63.5% did not knowwhat this document
was. Regarding the establishment of an MOU, 43.9% of phar-
macists did not know how to establish it, and 17.6% were un-
sure how to do that. A large portion of the respondents (62.7%)
were somewhat or verywilling to develop anMOU. As for their
familiarity of the pharmacy’s disaster preparedness plan,
64.5% were familiar with the plan. Among those who
expressed their familiarity with an emergency preparedness
plan, 56.7% believed that the planwas adequate for the COVID-
19 pandemic. That being said, almost 78% of participants said
that they would like to obtain assistance in updating the
existing emergency preparedness plan.

Discussions

As of April 2021,more than 32millionpeoplewere identified
as being infectedwith COVID-19, andmore than 573,000 people
lost their lives to COVID-19 in the United States after the first
identified cases in the state of Washington in January 2020.19,20

Whereas the COVID-19 pandemic is the most significant public
health emergency in recent years, it is by no means unique. In
725



Table 4
Participants’ knowledge and awareness of an MOU and their pharmacies’
disaster preparedness plan

Knowledge and awareness n(%)

Whether pharmacy has an MOU with health departments
(N ¼ 289)
Yes 6 (9.0)
No 177 (61.2)
Not sure 86 (29.8)

Know what MOU is (N ¼ 263)
Yes 46 (17.5)
No 167 (63.5)
Unsure 50 (19.0)

Know how to establish an MOU (N ¼ 262)
Yes 13 (5.0)
No 115 (43.9)
Unsure 46 (17.6)
Don’t know what MOU is 88 (33.6)

Willingness to develop an MOU (N ¼ 262)
Not at all 2 (0.8)
Somewhat 107 (41.2)
Very 56 (21.5)
Don’t know what MOU is 95 (36.5)

Familiarity with the pharmacy’s disaster preparedness plan
(N¼279)
Yes / Whether the plan was adequate for the COVID

pandemic:
180 (64.5)

Yes 101 (56.7)
No 26 (14.6)
Unsure 51 (28.7)

No 67 (24.0)
Unsure 32 (11.5)

Whether they want to receive assistance to update a disaster
preparedness plan (N ¼ 276)
Yes 215 (77.9)
No 27 (9.8)
Unsure 34 (12.3)

Abbreviations used: MOU, memorandum of understanding; COVID, corona-
virus disease.
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2009-2010, the Hemagglutinin Type 1 and Neuraminidase
Type 1 (H1N1) influenza pandemic, which originated inMexico,
infected approximately 60.8 million people caused 274,304
hospitalizations and 12,469 deaths in the United States alone,
and affected more than 170 countries worldwide.21 Further-
more, from 2013 to 2016, a large outbreak of Ebola virus disease
in West Africa infected more than 28,000 people and caused
more than 11,000 deaths.22 Public health emergencies or pan-
demics such as the examples described above have resulted in
urgent needs forhealth careproviders to assistwithvaccinations
and distribution of prophylactic medical countermeasures in a
short period of time.23 Unfortunately, responses to emergencies
are typically delayed,which can lead to avoidablemorbidity and
mortality.22 Intra- and interagency coordination among health
care agencies are required to deliver effective responses.24 To
effectively respond to emergencies, several factors contributing
to the effective responses must be present, including concrete
emergency planning, timely training for health care personnel,
sufficient institutional support, effective allocation and use of
resources implementation of standardized care, and involve-
ment of pharmacists and pharmacist extenders in the emer-
gency preparedness plans of local department of health.23

During influenza pandemics and other public health
emergencies, there is frequently great need for boosting
726
vaccination capacity. Without advance preparation, state and
territorial health agencies, pharmacists, and pharmacies may
face logistical, legal, and administrative challenges that can
hinder the use of pharmacists or pharmacist extenders as
vaccinators. These challenges can be avoided by using agree-
ments that outline terms and conditions of partnership be-
tween health agencies and pharmacies, often referred to as an
MOU.25 For example, an MOU may outline (1) pharmacy re-
sponsibilities including dispensing, delivering, and adminis-
tering vaccines and medications when notified by the
respective state; (2) whether pharmacists and other vacci-
nating personnel of pharmacy are preregistered as pandemic
vaccine providers; and (3) how the signing pharmacy can
charge an administration fee for the vaccine administered. All
in all, having established MOUs between pharmacists and
pharmacies and health agencies, physician offices, clinics, and
hospitals would authorize them to act quickly during the
pandemics to allocate and distribute vaccines, set up vacci-
nation clinics, administer vaccines, report vaccination doses,
and receive reimbursements, which, in turn, can help prevent
unnecessary deaths and hospitalizations. However, our study
shows that less than 10% of our participants have established
MOUs with their health agencies and that many were not sure
what anMOU is and how to go about establish it. These results
are consistent with the existing research on the matter as
pharmacists tend to have limited knowledge about MOUs.26

Therefore, there is a need to increase pharmacist’s awareness
of MOUs and their importance in pandemic responses. For
example, there is a template and workshops hosted by
American Pharmacists Association that can be useful for
pharmacists who are interested in developing anMOU.27 Their
website27 is linked with resources that will provide helpful
information and support the cooperation with the pharmacy
profession and public health programs amidst the pandemic.
Moreover, the findings of this study have led NCPA to develop
several educational sessions for their members including a
continuing pharmacy education article and an educational
session at their annual meeting to discuss how to be trained
and to volunteer in future pandemics or emergencies.
Furthermore, the study findings could be shared with phar-
macy schools to help updating curricula to reflect the role of
pharmacists in emergency preparedness.

We also reported that about 15% of participants have signed
up as volunteers to assist with emergencies, and about 12%
have participated in actual emergencies, with the most com-
mon type being natural emergencies. However, the majority
were willing to be trained in emergency preparedness and
willing to assist with future emergencies. Similar to the pre-
vious study, pharmacists had a high level of willingness in
providing support to help with pandemic but had expressed a
lower level of readiness to perform specific services.28,29 These
results may have been impacted by the COVID-19 pandemic.
Public health communities and state and national pharmacy
associations should capitalize on this willingness among
pharmacists to provide emergency response support by
providing mechanisms to enable training in emergency pre-
paredness, participation in emergency response, and estab-
lishment of MOUs. Interested pharmacists and technicians
shall contact their state pharmacist or pharmacy association or
Medical Reserve Corps to identify volunteering and training
opportunities. In addition, of the 40 (15%) participant
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pharmacies who have signed up as volunteers, 28 (70%) were
independently owned pharmacies, and 12 (30%) were
embedded within a medical clinic, hospital, or grocery store
pharmacy. Given the proportion of independently owned
pharmacies in the study population (60%), although it did not
show a statistical difference, independently owned pharma-
cies had a higher level of participation in responding to
emergency. This may indicate that independently owned
pharmacies higher willingness in emergency preparedness
and that they have the autonomy to decide whether they want
to assist in emergency preparedness and response effort.

This study is not without limitations. Nonresponse, recall,
and social-desirability biases may affect the survey results
reported in this study. In addition, low response rate may
affect the study validity.30 Furthermore, members of NCPA
primarily consist of pharmacists working with an indepen-
dently owned pharmacy. In this study, more than 60% partic-
ipants are independently owned pharmacies. Therefore,
generalizability of the findings to pharmacists working in
corporately owned pharmacies should be conducted with
cautions. Moreover, the survey results may have been
impacted by the COVID-19 pandemic, for which the study
team plans to design and launch follow-up survey to assess
perception changes of pharmacists and pharmacist extenders
during and after the pandemic.

Conclusions

Despite limited involvement in actual emergency activities
and training among pharmacists and pharmacist extenders,
they exhibited a high level of willingness to participate in
emergency training and willingness to assist in case of emer-
gencies. Pharmacists and pharmacist extenders could access
related trainingprovidedbystatepharmacists associations. The
study team has launched a continuing pharmacy education
program to provide the basics about emergency preparedness
and how to get involved at the local, state, and federal level. The
study team will design and distribute additional educational
programs in relation to emergency preparedness and immu-
nization services as part of the CDC-funded project. The
participants’ levels of preparedness to respond in case of
emergency varied depending on the type of emergency, with
thehighest level being influenzapandemics. To furtheradvance
pharmacists’ role in emergency preparedness, formal re-
lationships between pharmacies and public health de-
partments, physician offices, hospitals, and other health care
facilities should be established through the use of MOUs.
However, very few reported having established MOUs, and
many were unsure what MOUs were. Therefore, the study
revealed the gaps in the participants’ preparedness for emer-
gency events, which needs further exploration and the devel-
opment of the programs aimed at addressing these gaps.

Acknowledgement

The authors would like to thank the support from the
Centers for Disease Control and Presentation (grant ID: 1NH23
IP9 22573-01-00). We would like to thank the study collabo-
rators from Stanford Healthcare and National Community
Pharmacists association (NCPA).
References

1. Alkhalili M, Ma J, Grenier S. Defining roles for pharmacy personnel in
disaster response and emergency preparedness. Disaster Med Public
Health Prep. 2017;11(4):496e504.

2. Basheti IA, Nassar R, Barakat M, et al. Pharmacists’ readiness to deal with
the coronavirus pandemic: assessing awareness and perception of roles.
Res Soc Adm Pharm. 2021;17(3):514e522.

3. Nazar Z, Nazar H. Exploring the experiences and preparedness of hu-
manitarian pharmacists in responding to an emergency-response situa-
tion. Res Social Adm Pharm. 2020;16(1):90e95.

4. Pate A, Bratberg JP, Robertson C, Smith G. Evaluation of a tabletop
emergency preparedness exercise for pharmacy students. Am J Pharm
Educ. 2016;80(3):50.

5. Edwards CJ, Miller A, Cobb JP, Erstad BL. The pharmacist’s role in disaster
research response. Am J Health Syst Pharm. 2020;77(13):1054e1059.

6. Paul AK, Bogart T, Schaber AR, Cutchins DC, Robinson RF. Alaska phar-
macists: first responders to the pandemic in the last frontier. J Am Pharm
Assoc (2003). 2021;61(1):e35ee38.

7. Sokolow LZ, Patel A, Koonin LM, Graitcer SB. Scripted surge pharmacy
pandemic exercise: testing vaccine administration and antiviral
dispensing. Health Secur. 2018;16(4):262e273.

8. Stoffel JM, Baum RA, Dugan AJ, Bailey AM. Variability in training, practice,
and prioritization of services among emergency medicine pharmacists.
Am J Health Syst Pharm. 2019;76(Supplement_1):S21eS27.

9. Terriff CM, Newton S. Pharmacist role in emergency preparedness. J Am
Pharm Assoc (2003). 2008;48(6):702e707.

10. Clay PG. Pharmacist extenders: an emerging way to deliver care. J Am
Pharm Assoc. (2003). 2016;56(4):479e480.

11. Margolis AR, Martin BA, Mott DA. Trained student pharmacists’ tele-
phonic collection of patient medication information: evaluation of a
structured interview tool. J Am Pharm Assoc (2003). 2016;56(2):
153e160.

12. Bailey JE, Surbhi S, Bell PC, Jones AM, Rashed S, Ugwueke MO. SafeMed:
using pharmacy technicians in a novel role as community health workers
to improve transitions of care. J Am Pharm Assoc (2003). 2016;56(1):
73e81.

13. Hannings AN, von Waldner T, McEwen DW, White CA. Assessment of
emergency preparedness modules in introductory pharmacy practice
experiences. Am J Pharm Educ. 2016;80(2):23.

14. Weaver SB, Wingate L, Dunkelly-Allen N, Major J, Nguyen K. An assess-
ment of the relationship between pharmacy students’ perceptions of
their preparedness to contribute to emergency responses and their
current work status. Curr Pharm Teach Learn. 2018;10(12):1579e1586.

15. Monk G, Pradhan S. Pharmacy schools should be involved in disaster
preparedness planning at the local and state levels. Am J Pharm Educ.
2019;83(1):6968.

16. Hussain R, Dawoud DM, Babar ZU. Drive-thru pharmacy services: a way
forward to combat COVID-19 pandemic. Res Social Adm Pharm.
2021;17(1):1920e1924.

17. Armstrong JS, Overton TS. Estimating nonresponse bias in mail surveys.
J Mark Res. 1977;14(3):396e402.

18. Kim HY. Statistical notes for clinical researchers: chi-squared test and
fisher’s exact test. Restor Dent Endod. 2017;42(2):152e155.

19. United States COVID-19 cases and deaths by state over time. Available at:
https://data.cdc.gov/Case-Surveillance/United-States-COVID-19-Cases-
and-Deaths-by-State-o/9mfq-cb36. Accessed June 12, 2021.

20. Omer SB, Malani P, del Rio C. The COVID-19 pandemic in the US: a clinical
update. JAMA. 2020;323(18):1767e1768.

21. Centers for Disease Control and Prevention. 2009 H1N1 pandemic
(H1N1pdm09 virus). Available at: https://www.cdc.gov/flu/pandemic-
resources/2009-h1n1-pandemic.html. Accessed January 13, 2021.

22. Garske T, Cori A, Ariyarajah A, et al. Heterogeneities in the case fatality
ratio in the West African Ebola outbreak 2013e2016. Philos Trans R Soc
Lond B Biol Sci. 2017;372(1721):20160308.

23. Institute of Medicine (US) Committee on Guidance for Establishing
Standards of Care for Use in Disaster Situations, Altevogt BM, Stroud C,
Hanson SL, Hanfling D, Gostin LO. Guidance for Establishing Crisis Stan-
dards of Care for Use in Disaster Situations: A Letter Report. Washington,
DC: National Academies Press; 2009.

24. Hodge JG Jr, Anderson ED, Kirsch TD, Kelen GD. Facilitating hospital
emergency preparedness: introduction of a model memorandum of
understanding. Disaster Med Public Health Prep. 2011;5(1):54e61.

25. McPhillips-Tangum C, Lezin N. Memorandum of Understanding toolkit
for public health agencies and pharmacies. Available at: https://www.
astho.org/Programs/Infectious-Disease/Pandemic-Influenza/MOU-Toolkit-
for-Public-Health-and-Pharmacies/. Accessed February 10, 2021.

26. Bacci JL, Odegard P, Arnold J, Stergachis A. Strengthening pandemic
preparedness through pharmacy and public health collaborations:
727

http://refhub.elsevier.com/S1544-3191(21)00193-X/sref1
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref1
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref1
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref1
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref2
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref2
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref2
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref2
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref3
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref3
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref3
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref3
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref4
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref4
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref4
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref5
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref5
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref5
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref6
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref6
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref6
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref6
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref7
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref7
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref7
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref7
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref8
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref8
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref8
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref8
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref9
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref9
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref9
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref10
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref10
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref10
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref11
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref11
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref11
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref11
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref11
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref12
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref12
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref12
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref12
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref12
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref13
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref13
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref13
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref14
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref14
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref14
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref14
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref14
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref15
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref15
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref15
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref16
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref16
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref16
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref16
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref17
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref17
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref17
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref18
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref18
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref18
https://data.cdc.gov/Case-Surveillance/United-States-COVID-19-Cases-and-Deaths-by-State-o/9mfq-cb36
https://data.cdc.gov/Case-Surveillance/United-States-COVID-19-Cases-and-Deaths-by-State-o/9mfq-cb36
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref20
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref20
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref20
https://www.cdc.gov/flu/pandemic-resources/2009-h1n1-pandemic.html
https://www.cdc.gov/flu/pandemic-resources/2009-h1n1-pandemic.html
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref22
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref22
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref22
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref22
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref23
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref23
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref23
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref23
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref23
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref24
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref24
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref24
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref24
https://www.astho.org/Programs/Infectious-Disease/Pandemic-Influenza/MOU-Toolkit-for-Public-Health-and-Pharmacies/
https://www.astho.org/Programs/Infectious-Disease/Pandemic-Influenza/MOU-Toolkit-for-Public-Health-and-Pharmacies/
https://www.astho.org/Programs/Infectious-Disease/Pandemic-Influenza/MOU-Toolkit-for-Public-Health-and-Pharmacies/
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref26
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref26


Y. Zhao et al. / Journal of the American Pharmacists Association 61 (2021) 722e728

SCIENCE AND PRACTICE
findings from a facilitated discussion exercise. J Am Pharm Assoc (2003).
2021;61(3):e99ee106.

27. American Pharmacists Association. Pharmacy and public health collab-
oration. Available at: https://portal.pharmacist.com/node/1024045?is_
sso_called¼1. Accessed Janurary 13, 2021.

28. Nguyen E, Owens CT, Daniels T, Boyle J, Robinson RF. Pharmacists’ will-
ingness to provide coronavirus disease (COVID-19) services and the
needs to support COVID-19 testing, management, and prevention [e-pub
ahead of print]. J Commun Health. https://doi.org/10.1007/s10900-020-
00946-1. Accessed January 13, 2021.

29. Mukattash TL, Jarab AS, Mukattash I, et al. Pharmacists’ perception of
their role during COVID-19: a qualitative content analysis of posts on
Facebook pharmacy groups in Jordan. Pharm Pract (Granada). 2020;18(3):
1900.

30. Templeton L, Deehan A, Taylor C, Drummond C, Strang J. Surveying
general practitioners: does a low response rate matter? Br J Gen Pract.
1997;47(415):91e94.
728
Yi Zhao, MPH, Doctoral Student and Graduate Research Assistant, Auburn Uni-
versity Harrison School of Pharmacy Department of Health Outcomes Research
and Policy, Auburn, AL

Kavon Diggs, PharmD Candidate, Auburn University Harrison School of Phar-
macy, Department of Pharmacy Practice, Auburn, AL

David Ha, PharmD, BCIDP, Infectious Diseases Pharmacist, Stanford Antimi-
crobial Safety and Sustainability Program, Stanford Healthcare, Palo Alto, CA

Hannah Fish, PharmD, CPHQ, Associate Director, Strategic Initiatives, National
Community Pharmacists Association (NCPA), 100 Daingerfield Road Alexandria,
VA

John Beckner, RPh, Director, Strategic Initiatives, National Community Phar-
macists Association (NCPA), 100 Daingerfield Road Alexandria, VA

Salisa C Westrick, PhD, Professor and Head, Department of Health Outcomes
Research and Policy, Auburn University Harrison School of Pharmacy, Auburn, AL

http://refhub.elsevier.com/S1544-3191(21)00193-X/sref26
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref26
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref26
https://portal.pharmacist.com/node/1024045?is_sso_called=1
https://portal.pharmacist.com/node/1024045?is_sso_called=1
https://portal.pharmacist.com/node/1024045?is_sso_called=1
https://doi.org/10.1007/s10900-020-00946-1
https://doi.org/10.1007/s10900-020-00946-1
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref29
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref29
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref29
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref29
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref30
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref30
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref30
http://refhub.elsevier.com/S1544-3191(21)00193-X/sref30


Participation in emergency preparedness and response

SCIENCE AND PRACTICE
Appendix
Appendix 1
Demographical characteristics between early and late responders

Early Responders (15%) Late Responders (15%) P-value1,*

Mean (SD) Mean (SD)

Age 49.76 (12.36) 48.54 (10.57) 0.093
N (%) N (%)

Gender
Male 22 (57.9) 21 (55.3) 0.817
Female 16 (42.1) 17 (44.7)
Race
White 37 (100.0) 30 (78.9) 0.011*
Other 0 8 (21.1)
Ethnicity
Not Hispanic or Latino 37 (100) 35 (100) –

Title
Pharmacist pharmacy owner/partner/manager 32 (84.2) 28 (73.7) 0.260
Other 6 (15.8) 10 (26.3)
Education/Training
PharmD 20 (52.6) 20 (52.6) 1.000
Other 18 (47.4) 18 (47.4)

1 Potential difference between early respondents and late respondents were investigated by using t-test for respondents’ age, Fisher’s Exact text for race and
Chi-square test for respondents’ gender, title and education.

* Significant difference is defined as P-value < 0.05.
Appendix 2
Pharmacy characteristics between early and late responders

Early Responders (15%)
N (%)

Late Responders (15%)
N (%)

P-value1

Pharmacy Type 1.000
Stand-alone independent pharmacy 32 (84.2) 32 (84.2)
Other 6 (15.8) 6 (15.8)
Does your pharmacy offer immunization services during COVID-19 pandemic? 0.345
Yes, no change 6 (17.6) 9 (27.3)
Yes, with some modifications or No 28 (82.4) 24 (72.7)
Does your pharmacy offer immunization services during COVID-19 pandemic? 0.105
Yes, no change or with some modifications 28 (82.4) 32 (97.0)
No 6 (17.6) 1 (3.0)
Does your pharmacy have a drive-through? 0.803
Yes 12 (31.6) 11 (28.9)
No 26 (68.4) 27 (71.1)
Medication delivery service 1.000
Yes 36 (94.7) 36 (94.7)
No 2 (5.3) 2 (5.3)

1 Potential difference between early respondents and late respondents were investigated by using Chi-square test. Significant difference is defined as P-value <
0.05.
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