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Communities will rely on open points of dispensing (PODs) for mass dispensing of medical countermeasures following a

bioterrorism attack or a pandemic. US Cities Readiness Initiative (CRI) open POD preparedness is assessed using the

Technical Assistance Review (TAR) but focuses on oral prophylaxis dispensing; mass vaccination readiness is not well

measured. Non-CRI preparedness had not been studied. In 2013 an online questionnaire was sent to all 456 CRIs and a

random sample of 500 non-CRIs to measure open POD preparedness and exercise participation. Hierarchical linear

regression was used to describe factors associated with higher POD preparedness and exercise participation scores. In

total, 257 subjects participated, for a 41% response rate. Almost all open PODs have existing written plans and/or a

layout for each site (93.4%, n = 240, and 87.0%, n = 220). Only half (46.7%, n = 120) have an alternative dispensing

modality in place, and even fewer (42.6%, n = 104) report having adequate staffing. Determinants of open POD

preparedness were perceived preparedness, participation in more POD exercises, and more closed POD coverage. Most

jurisdictions conducted a full-scale exercise and a staff notification drill (83.7%, n = 215 for both). Fewer than half

(40.5%, n = 104) have conducted a vaccination clinic exercise. Determinants of increased POD exercises were perceived

preparedness, years of work experience, community type (nontribal), and larger population. Because successful open

POD deployment is critical, jurisdictions need to plan for mass vaccination, use of alternative dispensing modalities, and

recruitment strategies to increase POD staffing.

Large-scale biological events, such as a bioterrorism
attack or a pandemic, have the potential to result in

significant morbidity and mortality and could have an
impact on the security of US residents. In recognition of
this threat, the US government in 2004 began funding the
Strategic National Stockpile (SNS) as a way to augment

state and local public health preparedness efforts.1 The SNS
is managed by the Centers for Disease Control and Pre-
vention (CDC) to provide critical medical assets, including
medical countermeasures (MCMs) such as antibiotics and
vaccines, to any location in the US within 12 hours. Al-
though the SNS exists to assist jurisdictions with public
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health preparedness, these federal assets are considered sup-
plemental and are not intended to replace local public health
preparedness capabilities. Each jurisdiction is responsible for
mass dispensing of MCMs in the event of a pandemic or
bioterrorism attack, with the goal of being capable of deliv-
ering mass prophylaxis to the entire community within 48
hours.2,3 In order to facilitate dispensing of medication in
large communities, the CDC created the Cities Readiness
Initiative (CRI), a program designed to enhance prepared-
ness in the nation’s largest communities.4 Starting with 21
cities in 2004, the program has expanded and currently in-
cludes 72 Metropolitan Statistical Areas (MSAs), with at
least 1 in each state. A CRI jurisdiction is one that receives
federal funding to enhance public health preparedness.

Various dispensing modalities have been explored over
the past decade to assure MCMs are quickly made available
to exposed populations. Potential dispensing modalities
may include home delivery of MCMs through the United
States Postal Service,1 preevent placement of MCMs to
central venues in communities,1 predeployment of MCMs
to first responders and individual homes in the form of
MedKits,5 and the use of points of dispensing (PODs).
Most jurisdictions rely primarily on an extensive network of
PODs for mass MCM dispensing. PODs can be either
‘‘open’’ or ‘‘closed’’: All community members are offered
access to open POD sites, and closed PODs are available
only to the entity hosting the POD.6 Although many ju-
risdictions have begun developing closed PODs, the vast
majority of most jurisdictions’ population will need to ac-
cess an open POD to obtain MCMs, because widespread
closed POD coverage does not currently exist.6

Deploying open PODs is complex and requires extensive
planning, dedicated resources, and multiple exercises to as-
sess readiness. Historically, the CDC has used the Technical
Assistance Review (TAR) to assess CRI jurisdictions’ ability
to dispense MCMs (ie, open POD preparedness for de-
ployment).7 CDC reports have indicated that not all CRI
jurisdictions have received passing grades on the TAR, al-
though the TAR scores have been improving over time.7 And
there are notable gaps in the TAR’s ability to adequately
assess jurisdictions for mass dispensing readiness. For ex-
ample, the TAR is used only to assess CRI jurisdictions, and
the TAR focuses strictly on mass dispensing of oral coun-
termeasures and does not address mass vaccination readiness.

Researchers have examined a few aspects of open POD
preparedness not measured by the TAR. For example,
mathematical modeling has been used to calculate POD
throughput8-10 and optimal traffic patterns in relation to
PODs.11,12 POD exercises have been used to assess patient
satisfaction,13 efficiency of using a head-of-household dis-
tribution method,2 and patient understanding of POD
signage and medication instructions.14 Researchers have
also used deployment during real events to assess POD
preparedness,15-18 including the use of PODs for mass
dispensing during smaller outbreaks18 and cost-effective
approaches to mass dispensing.17 Despite this research and

the TAR assessments, little is known about many aspects of
CRI POD preparedness beyond the TAR standards or
POD preparedness among non-CRI jurisdictions that are
not assessed by the TAR. The purpose of this study is to
assess open POD preparedness for mass vaccination, in-
cluding smallpox vaccine administration, perceived
source(s) for jurisdictional POD preparedness priorities,
and open POD preparedness and exercise participation
across CRI and non-CRI jurisdictions.

Methods

Public health disaster planners in the US, recruited from all
456 CRIs and a random sample of 500 non-CRIs, were
sent the link to an anonymous online survey during a
5-month window in the summer and early fall of 2013.
Jurisdictions were contacted by phone, and the recruiter
asked to speak with the person responsible for planning of
medical countermeasure mass dispensing for the jurisdic-
tion. Willing participants were sent a recruitment email
containing a survey link administered through Qualtrics!

Software version 2013. A follow-up email was sent 2 weeks
later to maximize response rates, following a modified
Dillman’s Total Design Method.19 The Saint Louis Uni-
versity Institutional Review Board approved this study.

Instrument
This study aimed to measure aspects of open POD pre-
paredness that had not been assessed in previous studies.
Therefore, a new questionnaire was created for this study,
based on CDC’s TAR criteria for open POD preparedness,7 a
literature review summarizing infection prevention and
training recommendations for open PODs,20 and findings
from a mass dispensing workshop published in a report by the
Institute of Medicine.1 Items measuring perceived prepared-
ness (ie, perceived ability of a jurisdiction to distribute mass
prophylaxis to the entire population within 24 or 48 hours,
and/or to administer smallpox vaccine to all citizens within
48 hours and/or 6 days) were developed from CDC POD
standards21 and recommendations outlined in the CDC
Smallpox Response Plan and Guidelines.22 The questionnaire
was pilot tested by a group of 10 public health professionals
from various locations in the US who are responsible for open
PODs in their community. Pilot testing consisted of assessing
the length of time needed to complete the questionnaire, ease
of use, and clarity and thoroughness of items and answer
options. Feedback from the pilot testing was then used to
refine the instrument. The final 40-item instrument measures:

1. open POD preparedness (8 indicators);
2. existence of an alternative dispensing modality, non-

closed POD (6 items);
3. existence and coverage of a closed POD network (2

items);
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4. perceived preparedness for open PODs to distribute
mass antibiotics and/or vaccine within CDC-rec-
ommended timeframes (4 items);

5. perceived source(s) for jurisdictional open POD pre-
paredness priorities (funding agencies, risk analysis,
exercise outcomes, and/or administrators; 4 items);

6. open POD exercise participation (6 items);
7. having an after-action report for latest exercise (1 item);
8. having addressed deficiencies noted in last after-ac-

tion report (1 item); and
9. scenario(s) used in open POD exercises (8 items).

Data Analysis
All data analyses were performed using the Statistical
Package for the Social Sciences (SPSS) 22.0 and the R sta-
tistical program.23 Descriptive statistics were computed for
each question and used to describe open POD preparedness
and participation in POD exercises or drills. An overall
POD preparedness score was calculated by assigning 1 point
for each of 8 possible preparedness components that juris-
dictions reported having in their POD plan. Four of the 8
POD preparedness indicators were scored 1 or 0 points
only: (1) addressing vaccine cold storage in plan, (2) having
sufficient cold storage, (3) having at least 1 alternative dis-
pensing modality, and (4) perceived sufficient staffing.

The other preparedness indicators could be partially met
and were assigned 1, 0.5, or 0 points: (1) having a written plan
for all open PODs, (2) open POD locations/sites supported
by memoranda of understanding (MOUs), (3) transportation
for medical delivery to PODs supported by MOUs, and (4)
having a layout of each planned open POD site.

The highest possible score for POD preparedness was 8
(ie, 1 point for each of the 8 preparedness indicators). A
POD exercise participation score was calculated from 4
indicators: (1) whether a full-scale exercise had been con-
ducted within the past 5 years (yes/no), (2) whether a staff or
volunteer notification exercise had been conducted within
the past 2 years (yes/no), (3) whether the jurisdiction wrote
an after-action report following the last POD exercise (yes,
in progress, or no), and (4) whether deficiencies identified
by the last POD exercise had been addressed by the POD
plan (yes, in progress, or no). Each item was scored 1 point;
the maximum exercise participation score was 4 points.
Hierarchical linear regression was used to describe factors
associated with higher POD preparedness and exercise
participation scores. Variables that were significant on uni-
variate analysis but nonsignificant on multivariate analysis
were dropped from the final models; only final models are
reported. A critical p-value of 0.05 was used for all analyses.

Results

During recruitment, 632 public health officials were
reached and invited to participate; 20 declined. Of the 20

disaster planners who refused to participate, half (n = 10)
were employed by a CRI jurisdiction. There were no dif-
ferences between those who refused and those who agreed
to participate in terms of population size (except CRI vs
non-CRI) or other demographics, and there was no obvious
reason for participation refusal, such as proximity to a
previous terrorism target area.

A survey link was emailed to the 612 consenting indi-
viduals; 301 surveys were returned. Forty-four question-
naires were removed because of excessive missing data,
yielding 257 subjects (41% response rate). More than half
of the disaster planners (65.1%, n = 157) were female, and
most (85%, n = 218) were employed full time. Age groups
were represented almost equally, with slightly more being
56 years or older (30.7%, n = 74) or aged 46 to 55 years
(27.0%, n = 65) compared with those who were younger.
Individuals of various education levels participated, but the
majority had either a bachelor’s (41.5%, n = 100) or mas-
ter’s (38.6%, n = 93) degree. The participants ranged in
their years of work experience, but about a third (37.3%,
n = 90) had between 6 and 10 years of experience. About
half (46.0%, n = 118) reported having some type of medical
education; of these, half (50.8%, n = 60) were nurses,
29.7% (n = 35) were emergency medical technicians, a few
(1.7%, n = 2) were physicians, and some 17.8% (n = 21)
reported some other type of unspecified medical education.
A little over half (57%, n = 147) were employed in a CRI;
very few (4.3%, n = 11) worked for a tribal jurisdiction.
Approximately half (53.5%, n = 129) reported living in a
jurisdiction with a population of 100,000 or fewer people.

Open POD Preparedness
Open POD preparedness scores ranged from 0 to 8 points,
with an average score of 5.8. The frequency with which
jurisdictions reported having each component of open
POD preparedness is listed in Table 1. Almost all disaster
planners reported that their open PODs have written
plans for operation and/or a layout for each open POD
site (93.4%, n = 240, and 85.6%, n = 220, respectively;
Table 1). In contrast, fewer than half (46.7%, n = 120)
have an alternative dispensing modality in place, and even
fewer (42.6%, n = 104) believe they have an adequate
number of staff to operate their open PODs (Table 1).
Determinants of increased open POD preparedness were:
(1) perceived ability to distribute antibiotics to 100% of
population within 48 hours; (2) increased POD Exercise
Participation score (ie, participation in more POD exer-
cises during the past 2 years); (3) POD preparedness
priorities being determined by public health administra-
tors (as opposed to funding agencies, risk analysis, or some
other source) and the existence of closed PODs and the
extent of closed POD coverage; and (4) a greater per-
centage of population covered by closed PODs (Table 2).
Being a CRI jurisdiction was not a significant predictor of
open POD preparedness.
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Perceived Priorities for Preparedness
Disaster planners were asked to report the extent to which
they believed their jurisdiction’s POD preparedness prior-
ities were determined by 4 different sources (respondents
could select more than one): (1) mandates from funding
agencies, (2) results from a jurisdictional risk analysis, (3)
POD exercise outcomes, and (4) administrative decision or
mandate. Approximately three-quarters reported that their
POD preparedness priorities are determined by funding
agencies and/or exercise outcomes (75.4%, n = 184, and
73.0%, n = 178, respectively). A little more than half
(55.7%, n = 136) indicated that their jurisdictional risk
analysis is used to set POD preparedness goals, and just
under half (47.1%, n = 115) reported that priorities are
determined by jurisdictional administrators.

Plans and Perceptions
Almost all jurisdictions (92.2%, n = 225) are planning to
use open PODs to distribute vaccines after a biological
event, assuming that a vaccine is available. Three-quarters
(75.8%, n = 185) plan to also use a closed POD(s) to dis-
tribute vaccine. Few (7.0%, n = 18) reported that they do
not plan to distribute vaccines through either open or
closed PODs after a biological event. Most disaster planners

(82%, n = 200) believed that their jurisdiction could dis-
tribute antibiotics to 100% of their population within 48
hours, and three-quarters (75%, n = 183) indicated that
they could administer smallpox vaccine to 100% of their
jurisdiction’s population within 6 days.

Despite this, fewer than half (42.6%, n = 104) believed
they had adequate numbers of staff and/or volunteers to
operate all of their jurisdiction’s open PODs. From mul-
tiple logistic regression, both individual and jurisdictional
level predictors of perceived sufficient open POD staffing
were identified (Table 3). A single jurisdiction-level variable
was associated with increased perceived adequacy of open
POD staffing: being a CRI jurisdiction. Beliefs about POD
staffing were also related to 1 respondent-level predictor:
the respondent’s level of formal education, with more
highly educated respondents being less likely to believe they
had adequate staffing to run their open PODs. Two beliefs
regarding the source(s) of POD planning priorities were
also related to increased perceived sufficient staffing: Those
who perceived their open POD planning priorities were
decided by a funding agency and/or by the jurisdictional
risk analysis were more likely to believe their open PODs
had adequate staffing. Having at least 1 closed POD and/or
the percentage of the jurisdiction population covered by
closed PODs were not associated with perceived adequate
staffing for open PODs.

Table 2. Determinants of Open Point of Dispensing (POD) Preparedness

Open POD Preparedness

Factor b SE p-Value

Perceived mass dispensing capability within 48 hoursa 0.793 0.24 0.001
Higher POD Exercise Participation scoreb 0.491 0.12 < 0.001
POD preparedness priorities from administrators 0.387 0.18 0.030
Population covered by closed POD(s)

1-10% 0.103 0.25 NS
11-30% 0.276 0.27 NS
31-50% 0.459 0.46 NS
‡ 51% 1.268 0.43 0.003

aPerceived ability to distribute antibiotics to 100% of the population within 48 hours.
bParticipation in more POD exercises during the past 2 years.
Referent group: Population covered by closed POD: 0%
NS = nonsignificant.

Table 1. Open Point of Dispensing (POD) Preparedness Indicators

POD Preparedness Indicator Has Specified Component ( N = 257)
% (n)

Presence of a written plan for open PODs 93.4 (240)
Plan contains layout of each planned open POD site 85.6 (220)
POD plan addresses cold storage for vaccines 79.8 (205)
Perceived sufficient cold storage planned 73.5 (189)
Open POD locations/sites supported by MOUs 72.4 (186)
Transportation for medical delivery to POD supported by MOU 71.2 (183)
Presence of at least 1 alternative dispensing modality 46.7 (120)
Perceived adequate staffing to operate all open PODs 42.6 (104)

MOU = memorandum of understanding.
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Alternative Dispensing Modalities
Jurisdictions were asked if they currently have various types
of alternative dispensing modalities in place, including a
drive-through POD, a plan to use the USPS to deliver
medication, or preplacement of MedKits. Fewer than half
(46.7%, n = 120) have any type of alternative dispensing
modality currently in place (Table 1). Fewer than half
(44.1%, n = 113) plan to deploy a drive-through POD,
though an additional 33.6% (n = 86) are considering using
one but did not yet have a plan in place. Of those who have a
drive-through POD plan (n = 113), three-quarters (73.2%,
n = 82) plan to distribute both oral medical countermeasures
and vaccine through the drive-through; 21.4% (n = 24) in-
tend to dispense only oral countermeasures.

Very few jurisdictions currently have a plan in place to
distribute MCMs via the USPS (4.7%, n = 12), though
almost a third (38.4%, n = 98) stated that they are con-
sidering it. The least frequently reported alternative dis-
pensing modality was the use of preplaced MCMs in the
form of antibiotics (ie, MedKits). Very few jurisdictions
(1.2%, n = 3) have MedKits in place, and only 9.4%
(n = 24) are considering them in the future. When asked to
identify the primary reason they are not currently using
MedKits, a third (33.1%, n = 78) indicated that they are
too expensive, 26.3% (n = 62) reported having never heard
of this option, 16.9% (n = 40) cited a lack of standards or
protocols for their use, and 16.1% (n = 38) reported that
they are not available in their jurisdiction.

The existence of closed PODs and the extent of closed
POD coverage for these jurisdictions were also assessed in
this study; the results have been published previously.6

Three-quarters of jurisdictions (74.2%, n = 181) have at least
1 closed POD. Almost all jurisdictions with a closed POD(s)
have 1% to 10% or 11% to 30% of their population covered
by a closed POD(s) (47% and 38.7%, respectively).6

Exercise Participation
and Scenarios Used
Open POD exercise participation was measured in 2 ways:
(1) extent to which PODs met exercise standards (POD

Exercise Standards score; conducted a full-scale exercise in
the past 5 years, performed a staff and volunteer notifica-
tion drill in the past 2 years, wrote an after-action report
after the last exercise, and addressed the gaps identified in
the after-action report in the POD plan), and (2) extent to
which open PODs conducted a variety of exercises in the
past 2 years (POD Exercise Participation score; 6 types of
exercises assessed). The POD Exercise Standards score
ranged from 0 to 4 points, with an average score of 3.1.
Most jurisdictions reported that a full-scale exercise had
been conducted within the past 5 years and that a staff and
volunteer notification drill had been performed in the past
2 years (83.7%, n = 215 for both). Almost all (84.4%,
n = 217) indicated that an after-action report had been
written after the most recent exercise. However, fewer than
a third (26.8%, n = 69) reported that the deficiencies
identified during the last POD exercise have been addressed
in the POD plan. From linear regression, determinants of
increased POD Exercise Standards scores were as follows:
(1) perceived ability to distribute antibiotics to 100% of the
population within 48 hours, (2) being a CRI jurisdiction,
and (3) a greater percentage of population covered by a
closed POD (Table 4).

The POD Exercise Participation score related to how
many exercises had been conducted in the past 2 years
ranged from 0 to 6 points, with an average score of 3.5. As
mentioned previously, most jurisdictions (83.7%, n = 215)
had conducted a staff and volunteer notification drill in the
past 2 years. The next most frequently reported exercises
in the past 2 years included a facility set-up drill (68.0%,
n = 166) or a POD throughput assessment (63.5%,
n = 155). About half had conducted either a pick list gen-
eration drill (54.1%, n = 132) or a full-scale exercise
(52.5%, n = 128) in the past 2 years. Fewer than half
(47.1%, n = 115) had actually deployed their POD in the
past 2 years and evaluated its performance. From linear
regression, determinants of increased POD Exercise Parti-
cipation scores in the past 2 years were as follows: (1)
perceived ability to distribute antibiotics to 100% of the
population within 24 hours, (2) perceived ability to dis-
tribute antibiotics to 100% of the population within 48
hours, (3) respondent’s years of work experience, (4) being

Table 3. Perceived Adequate Staffing for Open Points of Dispensing (PODs) by Logistic Regression

OR 95% CI p-Value

Preparedness priorities from funding agencies 2.55 (1.23, 5.25) 0.011
Preparedness priorities from risk analysis 2.20 (1.24, 3.88) 0.007
CRI jurisdiction 2.50 (1.37, 4.56) 0.003
Education level

Associate’s degree 0.23 (0.05, 0.94) 0.041
Bachelor’s degree 0.24 (0.07, 0.85) 0.026
Master’s degree 0.18 (0.05, 0.64) 0.008
MD/PhD/equivalent 0.08 (0.01, 1.29) NS

Referent group: education level: high school, GED, or some college.
OR = odds ratio; CI = confidence interval; NS = nonsignificant.
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a nontribal community, and (5) greater jurisdiction pop-
ulation (Table 4). Being a CRI jurisdiction was not a sig-
nificant predictor of POD exercise participation.

Disaster planners were asked to identify which infectious
disease scenario(s) had been used in an open POD exercise
within the past 2 years; results are listed in Table 5. The
most frequently reported scenarios included anthrax
(50.2%, n = 129) and vaccination clinics (40.5%, n = 104;
Table 5). The least frequently reported infectious disease
exercise scenarios used in the past 2 years included botulism
(1.6%, n = 4) and viral hemorrhagic fever (0.4%, n = 1;
Table 5).

Discussion

This study found that many jurisdictions are taking im-
portant steps to become prepared to dispense medical

countermeasures on a mass scale through open PODs.
Examples include having a written plan for open PODs and
having a layout of each open POD in the plan. However,
multiple critical aspects of POD preparedness are not being
addressed by all jurisdictions, and 20% of the disaster
planners in this study reported that they do not believe their
jurisdiction could meet the CDC standard of mass dis-
pensing MCMs to all citizens in 48 hours. Gaps in plan-
ning across multiple jurisdictions include a failure to
address cold storage for vaccines, not having sufficient cold
storage available on-site at the POD, and not having
written memoranda of agreement for POD sites and med-
ication transportation.

One of the most significant gaps in open POD pre-
paredness identified in this study is that although almost all
of the participating disaster planners reported that they
believe their jurisdiction can distribute antibiotics to their
entire population in 48 hours, fewer than half reported that

Table 5. Infectious Disease Scenarios Used in Open Point-of-Dispensing (POD)
Exercises in the Past 2 Years

Infectious Disease Scenario
Used in the Past 2 Years (N = 257)

% (n)

Anthrax 50.2 (129)
Vaccination clinic 40.5 (104)
Pandemic influenza 39.7 (102)
Pneumonic plague 7.8 (20)
Tularemia 3.5 (9)
Smallpox 2.7 (7)
Botulism 1.6 (4)
Viral hemorrhagic fever (eg, Ebola, Marburg) 0.4 (1)

Table 4. Determinants of Open Point of Dispensing (POD) Exercise Participation

Exercise Standards Exercise Participation

Factor b SE p-Value b SE p-value

Perceived mass dispensing capability within 24 hoursa 0.716 0.26 0.006
Perceived mass dispensing capability within 48 hoursa 0.388 0.12 0.002 0.743 0.32 0.020
CRI jurisdiction 0.214 0.10 0.033
Population covered by closed POD(s)

1-10% 0.371 0.13 0.004
11-30% 0.627 0.14 < 0.001
31-50% 0.625 0.24 0.011
‡ 51% 0.496 0.22 0.026

Years of work experience
2-5 years 1.096 0.69 NS
6-10 years 1.549 0.61 0.012
‡ 11 years 1.025 0.61 NS

Jurisdiction a tribal community - 1.311 0.55 0.019
Jurisdiction population

100,001-500,000 0.417 0.26 NS
500,001-999,999 1.819 0.37 < 0.001
‡ 1 million 1.469 0.46 0.002

aPerceived ability to distribute antibiotics to 100% of the population within 24 or 48 hours.
Referent groups: Population covered by closed POD: 0%; Years of employment experience: £ 1 year; Jurisdiction population: £ 100,000
NS = nonsignificant
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they have adequate staff and/or volunteers to operate their
open PODs. It is unclear why so many jurisdictions re-
ported perceived readiness to deploy despite not having
adequate workers for the POD. Perhaps this reflects wishful
thinking about the current state of preparedness for bio-
logical events. This attitude was encountered during the
Ebola outbreak in fall 2014, when US hospitals initially
reported being fully prepared to care for Ebola patients
safely, but gaps in readiness became apparent when occu-
pationally acquired transmission occurred.24 Wishful
thinking about biological preparedness can result in mis-
takes and increased morbidity and mortality. Without ad-
equate staffing, it is highly unlikely that open PODs could
successfully meet their goals. Millions of dollars and
countless hours have been invested in US public health
preparedness, yet this study’s findings indicate that there are
still large gaps in readiness to respond to a biological event.
Furthermore, large-scale biological events continue to occur
regularly; Ebola and Middle East respiratory syndrome
coronavirus (MERS Co-V) are just 2 recent examples.
More robust mass medical countermeasure planning is
needed to ensure the health security of US citizens.

In this study, one predictor of higher POD preparedness
was having more of the jurisdiction covered by closed
POD(s); this finding makes sense, given that researchers
have estimated that closed PODs can reduce the burden
from open PODs by 40% to 50%.1 Despite that, this study
found that having at least 1 closed POD and/or the per-
centage of the jurisdiction population covered by closed
PODs were not associated with perceived adequate staffing
for open PODs.

These findings are significant because they indicate that
having closed POD coverage does not alleviate the chal-
lenge of having sufficient staffing for open PODs. Even
jurisdictions that reported having extensive closed POD
coverage in their community still reported not having ad-
equate staffing to deploy their open PODs. Recruitment of
volunteers should remain a high priority for open POD
planning to better ensure successful deployment.25 Too few
POD workers could result in decreased throughput, chaotic
conditions at the POD, and/or ‘‘walkaways,’’ leaving
community members at risk from the biological event.26

One option for POD recruitment efforts is to focus on
nearby healthcare professional education programs, such as
nursing and medical schools, as a means of obtaining vol-
unteers for the POD. These students could easily be trained
for various roles in an open POD, including dispensing
medication and administering vaccine. Involving future
medical professionals in POD planning also raises their
awareness of biological event preparedness and response, an
issue of vital importance for all healthcare professionals.

An option to minimize the number of needed POD
workers is to decrease the burden on open POD through-
put by implementing alternative dispensing modalities.1,5

The CDC TAR indicates that jurisdictions should use at
least 1 alternative dispensing modality in addition to open

PODs for mass dispensing of medical countermeasures.7

However, this study found that fewer than half of all ju-
risdictions have at least 1 alternative dispensing modality in
place. Of those that had an alternative dispensing modality,
drive-through PODs were the most frequent type in place.
Researchers indicate that drive-through PODs represent a
feasible and effective method of mass MCM dispensing by
increasing access to MCMs, especially among minority and
underinsured individuals.27,28 An SNS dispensing exercise
conducted in Hawaii using drive-through PODs found
that, although special services such as those for the sight or
hearing impaired were limited in this model, it was highly
accurate and time efficient overall.27 The researchers noted
that the drive-through POD was especially useful in rural
areas that had limited resources;27 therefore, this alternative
dispensing modality should be appealing to many non-CRI
jurisdictions. Although it was not assessed in this study, the
use of existing pharmacies and healthcare systems in the
jurisdiction may also be used to distribute MCMs. This
would further decrease the burden on open and closed
PODs in communities.

Few disaster planners in this study reported that their
jurisdictions plan to use USPS MCM delivery or pre-
placement of MedKits as an alternative dispensing modal-
ity. Neither USPS delivery nor use of MedKits may be as
feasible as drive-through PODs because of ethical and lo-
gistical issues involved in these programs.

In 2009, the president issued an executive order out-
lining the intent to implement or consider implementing
the US Postal Service Model.29 The USPS model was
conceptualized as a way to rapidly dispense oral MCMs to
all US households, while reducing the burden on open
PODs, by having mail carriers with security escorts deliver
oral MCMs directly to homes. The primary advantage of
using the USPS model is that the infrastructure for rapid
mass delivery to every household already exists. However,
the USPS model is considered controversial by many di-
saster planners (H. Milam, Disaster Planner, St. Charles
County Department of Health, personal communication,
2013). The primary criticism of the USPS model is that it
does not allow for proper screening to be sure that the
individuals in the household are receiving the correct
medications in the appropriate dosage. At PODs, individ-
uals are screened for contraindications to the standard
medications, and different MCMs may be substituted when
necessary. Using the USPS model makes this screening
process much more challenging, which means that it might
not be done correctly. Individuals could receive an inap-
propriate medication, leading to an allergic reaction or
suboptimal clinical response. Another major criticism of
the USPS model is that it would be very difficult to address
language barrier and/or reading literacy needs of citizens,
which could result in unsafe dosing. A third major limita-
tion is that the model requires a large investment of re-
sources from local law enforcement agencies, because it is
predicated on there being 1 security officer with each postal
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worker while delivering medical countermeasures.30 The
lack of support for this alternative dispensing modality was
demonstrated by the very few jurisdictions that currently
plan to implement it, though the USPS model has been
discussed since 2004.29

Disaster planners in this study also reported very little
support for MedKits as an alternative dispensing modality;
the vast majority of jurisdictions are not even considering this
program. MedKits involve preevent placement in individual
homes of caches of antibiotics or other MCMs that could
be used during a declared public health emergency.1,31

MedKits could potentially sit in households for years without
ever being used, but they would need to be refreshed if or
when the medications expire. Another possible disadvantage
to MedKits is that household members’ medical conditions
could change over time—for example, as a result of preg-
nancy or development of a condition that changes their
contraindications for medications contained in the MedKit;
this could result in the MedKit’s being unusable during an
actual event. The major advantage to this system is that
household members would have the correct MCMs on hand
when an event occurs, eliminating the need for mass dis-
pensing postevent.

Like the USPS model, MedKits are controversial among
some disaster planners. The primary concern is that indi-
viduals would take the medications to treat a minor in-
fection of some kind before an event occurs and then
not have access to the MCMs postevent when they are
needed.32 Critics believe that MedKits are simply too
tempting for the general public, and their use could
possibly contribute to antimicrobial resistance in the
community if individuals misused them.32

A pilot study using approximately 4,200 MedKits was
conducted in St. Louis, MO, in 2006. Households were
provided the MedKit and then evaluated at the end of the
study period to determine if the kit was still intact or if it
had been opened. There were 174 households lost to fol-
low-up, but data are complete for 4,076 households,
equaling 12,040 people. In the study, 97% of all study
respondents returned the MedKits fully intact at the end of
the study.31 Of those who opened the MedKit, almost
everyone reported that they did so without removing any-
thing and only opened it because they were curious about
what was inside.31 Only 4 households opened and used
their MedKits: An elderly woman used it during a declared
emergency for a storm, 2 households gave it to family
members who had sore throats, and 1 household refused to
state why the MCMs were taken.31 When the study ended,
94% of the participants reported that they would like to
have a MedKit in their home all the time. The study
concluded that the use of MedKits was quite successful in
that very few households misused the MCMs and almost all
study participants reported that they would be willing to
purchase MedKits to keep in their homes.31

Despite this, the MedKit prototype has not yet received
approval from the US Food and Drug Administration

(FDA), though it has been under discussion since 2007.
Further studies examining the feasibility of MedKits are
currently under way. Given the high percentage of juris-
dictions in this current study that reported a lack of ade-
quate staffing for their open PODs, it seems prudent for
disaster planners to more actively pursue alternative dis-
pensing modalities, such as drive-through PODs, USPS
delivery, and/or preplacement of MedKits. Alternative
dispensing modalities decrease the burden on open PODs
and increase their likelihood of successful deployment.

Another important finding from this study is the lack of
preparedness for mass vaccination at many jurisdictions.
Though almost all jurisdictions reported that they are
planning for mass vaccination using open and/or closed
PODs, a small percentage of jurisdictions (7%) reported
that they do not plan to distribute vaccines through either
open or closed PODs after a biological event. These find-
ings are curious, as it makes one wonder what these juris-
dictions plan to do during biological events requiring mass
vaccination. Will mass vaccination not occur in those
communities? Perhaps those public health departments
have a plan to use neighboring jurisdictions’ mass vacci-
nation processes to protect their citizens. More research
needs to be conducted in this area to determine the reasons
for failure to plan for mass vaccination, as it leaves those
populations at high risk of morbidity and mortality during
biological events requiring mass vaccination.

Though almost all jurisdictions are planning to use open
PODs to distribute vaccines after a biological event, a large
number of jurisdictions are not conducting exercises to as-
sess their ability to mass vaccinate citizens. More than 90%
of jurisdictions reported that their open PODs will dispense
vaccine when needed, but only 40% have conducted a
vaccine clinic exercise during the past 2 years and very few
(fewer than 3%) have used a smallpox scenario in a POD
exercise. Furthermore, only three-quarters of participating
jurisdictions reported that their POD could successfully
mass vaccinate their citizens against smallpox within 6 days.
According to the CDC, smallpox vaccine is most effective
when given within 3 days of exposure, but it will provide
limited protection if administered within 4 to 7 days post-
exposure.22 Therefore, it is prudent to plan for smallpox
mass vaccination to be completed in fewer than 7 days.
POD exercises are vital to ensure that mass dispensing of
MCMs can be accomplished within expected timelines.16

An interesting finding from this study is that jurisdictions
participating in more POD exercises had higher POD pre-
paredness scores compared to jurisdictions conducting fewer
exercises. This provides evidence that POD exercises are as-
sociated with higher confidence of successful POD deploy-
ment. Disaster planners from less populated areas and tribal
jurisdictions reported conducting significantly fewer POD
exercises compared to more populated regions and nontribal
jurisdictions. Regulatory compliance and funding are likely 2
reasons for this finding: CRI jurisdictions have been evaluated
based on the TAR criteria, which include exercise standards,
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and they have funding contracts from federal and state
agencies that include exercise requirements (H. Milam, per-
sonal communication, 2013). Non-CRI jurisdictions (ie, less
populated regions) are not evaluated on TAR criteria and
may not necessarily have funding-based contracts, which re-
duce the incentive to conduct resource-intensive exercises
(H. Milam, personal communication, 2013). It is vital that all
jurisdictions regularly conduct exercises to assess POD read-
iness to deploy; written plans are only the first step.33

Performing a full-scale activation of an open POD every
few years is not an adequate means of measuring or assuring
preparedness. Staff and volunteer turnover, changes in
procedure, and ever-evolving infectious disease threats
make disaster planning an ongoing challenge requiring
frequent assessments to determine readiness. In addition, it
is critical that scenarios involving both mass dispensing of
oral countermeasures and mass vaccination be used in POD
exercises, so that all aspects of POD preparedness can be
assessed. POD exercises can consist of simulated disasters or
actual deployment during an event. For example, Rhode
Island tested its mass vaccination plan during the 2009
H1N1 influenza pandemic using multiple PODs to deliver
the H1N1 vaccine.33

The major strengths of this study are that it is the first
nationwide study to examine POD preparedness for both
CRI and non-CRI jurisdictions, and it is one of the first to
assess aspects of POD preparedness not covered by TAR
criteria, such as jurisdictions’ ability to mass vaccinate. As
previously discussed, the TAR criteria were limited and did
not adequately address many critical aspects of public
health preparedness, such as readiness for mass vaccination.
It should be noted that in fall 2014, the CDC began pilot
testing a new assessment tool for public health prepared-
ness, called the Operational Readiness Review Tool (ORR),
with the intent of rolling it out nationwide in 2015.34 The
ORR did not exist when this study was conducted, and
findings from the ORR pilot are not yet available and thus
could not be used for comparison to this study’s findings.
Implementation of the ORR demonstrates the CDC’s
recognition of the limitations of the TAR and is an im-
portant step toward more thorough assessments of juris-
dictional public health preparedness.

One limitation of this study is that there were significantly
more CRI respondents compared to non-CRI participants,
though both groups were approached equally for recruit-
ment. This increases the risk of bias slightly, but, given that
there were few reported differences between CRI versus non-
CRI jurisdictions, this risk is minimized. In addition, the
randomized sampling method for non-CRI recruitment and
the nationwide sample help increase generalizability.

Conclusions

Findings from this study illustrate open POD planning and
exercise gaps in both CRI and non-CRI jurisdictions that

are not currently being monitored by the CDC TAR or
other performance measures. Examples include a lack of
planning and exercises for mass vaccination, insufficient
staffing for open PODs in almost half of all jurisdictions,
and no planned use of an alternative dispensing modality.
These gaps could result in unsuccessful POD deployment
if they are not addressed preevent, leaving community
members at risk of increased morbidity and mortality.
Jurisdictions need to focus on staff recruitment, planning
for mass dispensing of both oral and injectable medical
countermeasures, and exercises that assess POD deploy-
ment readiness. In addition, it is incumbent on public
health leaders to continue exploring alternative dispensing
modalities, as they decrease the burden on open PODs and
increase community resilience.
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