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In mid-2012 we conducted survey of immunization program managers (IPMs) for the purpose of describing
relationships between immunization programs and emergency preparedness programs, IPM’s perceptions of challenges
encountered and changes made or planned in programmatic budgeting, vaccine allocation and pandemic plans as a
result of the H1N1 vaccination campaign. Over 95% of IPMs responded (61/64) to the survey. IPMs reported that a primary
budget-related challenge faced during H1N1 included staff-related restrictions that limited the ability to hire extra help or
pay regular staff overtime resulting in overworked regular staff. Other budget-related challenges related to operational
budget shortfalls and vaccine procurement delays. IPMs described overcoming these challenges by increasing staff where
possible, using executive order or other high-level support by officials to access emergency funds and make policy
changes, as well as expedite hiring and spending processes according to their pandemic influenza plan or by direction
from leadership. Changes planned for response to future pandemic vaccine allocation strategies were to “tailor the
strategy to the event” taking into account disease virulence, vaccine production rates and public demand, having flexible
vaccine allocation strategies, clarifying priority groups for vaccine receipt to providers and the public, and having targeted
clinics such as through pharmacies or schools. Changes already made to pandemic plans were improving strategies for
internal and external communication, improving vaccine allocation efficiency, and planning for specific scenarios. To
prepare for future pandemics, programs should ensure well-defined roles, collaborating during non-emergency situations,
sustaining continuity in preparedness funding, and improved technologies.

Introduction

Previous research examining the US response to the 2009
H1N1 pandemic and vaccine campaign have focused on leader-
ship tactics, use of paradigms like incident command structures
(ICS), community partnerships, funding pathways, immuniza-
tion information systems (IIS) and communication strategies.
We found from our previous survey that shared leadership, flexi-
ble pandemic influenza plans (PIP), and expanded uses of IIS
were associated with perceptions of successful vaccine campaigns
at the state level.1 Several studies and commentaries have

outlined the importance of investments in public health infra-
structure to build capacity for distributing, dispensing and
administering countermeasures in future emergency responses.
Additionally, implementation of expanded seasonal influenza rec-
ommendations, development of relationships with providers, and
enhancement of federal support of state and local activities have
also been cited as key to improve the US public health response
capability.2,3 Beyond the US, the World Health Organization
declared the world unsuited to respond to future emergencies
without advancements in global preparedness through a suite of
strategies which include research, reliance on a multisectoral
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approach, strengthened health care delivery systems, economic
development in low and middle income countries, and overall
improved health status.4

In a comparison of the 2009-2010 H1N1 pandemic to the
1976 H1N1 pandemic, Sencer describes lessons from the 2
events including managing expectations and risk communica-
tion, the importance of accurate surveillance, and flexible
planning and decision making5 Both research and organ-
izations’ self-examination (via “hot wash” activities*) have
shown that having planning models in place to address conti-
nuity of operations, managing temporary staff, building com-
munity partnerships, streamlining communications, and
improving vaccination strategies and logistics are important
ways to augment pandemic influenza plans.6,7

Though much has been written about retrospective lessons
from previous pandemic responses, we are not aware of any stud-
ies examining what actual changes have been made to policy,
infrastructure, practice, and relationships that reflect lessons
learned from challenges encountered. Our third survey of

immunization program managers
(IPMs) attempts to discern the extent to
which changes to formal and informal
plans, official policies and practice have
been planned or implemented at the
state level.1,8

Results

Response
Over 95% of IPMs responded (61/

64). Non-responding programs were 3
of the 8 outlying territories; resulting
in coverage representing roughly 99%
of the United States population.9

Most surveys (92%) were completed
online.

Budgetary challenges encountered
during and lessons learned after H1N1
vaccination campaigns

Themes that emerged among IPM
open-ended responses to a question
asking “what budget-related chal-
lenges limited their program’ s ability
to increase staff and operational
activities under a disaster scenario?”
were difficulties hiring temporary staff
or increasing workloads on existing staff
to handle extra work/increased paper-
work (n D 31), operational budget
shortfalls (n D 7), and vaccine procure-
ment delays (n D 6). Specific chal-
lenges cited were delays in contract
approvals, hiring freezes, restricted over-

time, and difficulties training new staff quickly enough. When
asked “how did you overcome these challenges?” IPMs
reported using volunteers or temporary employees (n D 19) with
specific mention of allowing overtime, or borrowing staff from
another agency (e.g. National Guard, CDC). Other themes
were expedited processes such as hiring, emergency funding or
vaccine procurement (n D 10), and executive order or support
of other high-level officials that facilitated the release of funds
(n D 10).

When asked “who or what helped you overcome challenges?”
themes included leadership from executive administration within
the department (n D 8), collaboration with other public health pro-
grams such as emergency preparedness (n D 8), temporary staff (n D
6), increased funding (n D 6) (e.g., public health emergency pre-
paredness released funds), and assistance from an outside organiza-
tion (n D 5) (e.g. collaboration with National Guard, CDC,
schools, etc.).

Answer Themes Description 

Tailor to event Depends on circumstances, CDC directives, factoring in disease-specific scenarios such 
as virulence, vaccine production rates and public demand 

Use population based allocation  Allocation based on population or by allocating to local health authorities 
Clarify priority groups Clarify priority groups (specifying whether the priority group “healthcare personnel” 

includes fire and police personnel, school nurses, etc) 
Alternate allocation Use alternate allocation strategy such as tiered order frequency (where high volume 

users continue to order as needed and others can only order during certain timeframes), 
reduced volume shipping, geography specific allocation, etc. 

Targeted Clinics Target specific group such as schools, mass public clinics 
Faster Response Begin distributing sooner, open to non-priority groups sooner 
No changes No changes, strategy they used was effective, it depends 
Distribute through pharmacies Distribute through pharmacies to take advantage of locations and hours 

eniccavdetacidedderiHffatSeriH staff/assign staff to an advisory  board to determine allocation 
Use registry tools Use registry to run tracking reports, manual entry into IIS 

1N1HecnissloottnemeganamyrotnevniwendetnemelpmievaHlootweN
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Figure 1. Program changes planned for future pandemic event vaccine allocation strategy. US immu-
nization programs’ qualitative responses regarding planned changes to vaccine allocation strategies
in a future pandemic.

*a hot wash is a participant-led debrief conducted directly after an exercise or event.
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Vaccine allocation challenges encountered during and
lessons learned after H1N1 vaccination campaigns

When asked “during a future hypothetical pandemic event
similar to H1N1 would you change your vaccine allocation strat-
egy?” 37% of IPMs said they would not, 28% said they “don’t
know,” and 35% said they would. When these 35% were asked
to describe “how would you change your strategy,” response
themes were tailoring their plan to the specific event (i.e. factoring
in event-specific disease virulence, vaccine production rates and
public demand), using population-based allocation (e.g., allocating
to local health authorities) and alternate strategies such as tier order
frequency (where high volume users continue to order as needed,
others can only order during certain timeframes) or reduced vol-
ume shipping. [Fig. 1] One program said, “Vaccines were only
available in 100-dose minimums [packaging], which did not work
when vaccine was very limited at the beginning. In a rural state,
often providers’ equitable share of vaccine was less than 100. This
meant the state had to have vaccine sent to a central location and
broken down into smaller increment [packaging]. This disrupted the
cold chain and actually caused some vaccine wastage.” Another allo-
cation change described was to clarify
priority groups (e.g. specify whether the
priority group “healthcare personnel”
includes fire and police personnel, school
nurses, or even teachers).10 Other less
common but noteworthy responses
included initiating a faster response (e.g.,
opening to non-priority patient groups
sooner), expanding vaccine registry use
(i.e., using IIS for data entry), opening
more targeted clinics (e.g. school located
vaccine clinics, hospital systems, mass
public clinics, etc.), increasing staff dedi-
cated to the emergency response, establish-
ing new management inventory tools, and
distributing vaccine through pharmacies to
maximize availability through extended
locations and hours.

Planning and programmatic changes
since H1N1 vaccination campaigns
[note these questions were asked in
2012 about the 2009-2010 pandemic]

We asked “how has your pandemic
influenza plan been updated due to your
experiences in the H1N1 influenza vacci-
nation campaign?,” and many IPMs
cited improved communication between
agencies and external providers, including
better defined roles of agencies and staff.
IPMs also reported specific updates to sec-
tions describing vaccine allocation strategies
(e.g., timing, high risk groups, improved
vaccine storage, ordering or distribution)
and improved plans for specific scenarios
(e.g. H5N1, POD plans). [Fig. 2] When

asked to “describe how you plan to increase the number of pro-
viders offering influenza vaccine” most who responded described
outreach to specific provider types such as obstetricians and pharma-
cists. [Fig. 3]

When asked to “describe other relevant policy changes you
have made since the H1N1influenza pandemic that you feel are
important,” IPMs described changes to IIS (n D 10) (e.g., track-
ing vaccine, electronic enrollment, vaccine management, new sys-
tem, etc.) and increased collaborations with emergency preparedness
(n D 10). Six mentioned supporting specific provider types (e.g.
OBs and pharmacists).

Changes in collaborations between Immunization and
Emergency Preparedness Programs as a result of the H1N1
vaccination campaign

Sixty 4 percent (39/61) of IPMs thought the relationship
between immunization programs (IPs) and emergency pre-
paredness programs (EPs) in their jurisdiction was strength-
ened as a result of the H1N1 vaccination campaign; 30%
(18/61) reported the relationship remained the same, only 1

Answer Themes Description 

Communication Better communication between agencies as well as external providers (instituted plans, 
purchased new equipment)/better defined roles of agencies and/or staff) 

Strategic vaccine allocation  Updated or better defined vaccine allocation strategy (timing, high risk groups, etc.), better 
management of vaccines, storage, ordering and distribution of anti-virals 

Updated planning  Plan response for specific scenarios such as H5N1/updated guidance materials; improved 
point of distribution plans (floor plans, operations guide, etc.); scalability 

Increased partnerships Increased partnerships with providers, stakeholders, local health departments, pharmacies, 
and schools/updated and engaged in more external contracts 

Improved staffing Increased staffing, created dedicated vaccine manager, or clarified roles 
Enhanced electronic ordering 
and enrollment 

Either installed, updated, or better understand electronic ordering and/or provider 
enrollment systems 

Engaged in training Engage in response trainings and routine exercises 
Enhanced surveillance Increased virus detection abilities 
Improved data collection Are better at data collection compared to prior pandemic  
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Figure 2. Changes made to pandemic influenza plans since H1N1. US immunization programs’ quali-
tative responses regarding actual changes to pandemic influenza plan since H1N1.
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of the 61 (<2%) thought the relationship had weakened and
5% (3/61) said that they didn’ t know. We asked “after the
H1N1 Vaccination campaign, what steps were taken to estab-
lish/maintain routine communication and relationships
between immunization programs and emergency preparedness
program?,” and provided pre-defined answers for respondents
to check; 71% (41/58) of responding IPMs indicated partici-
pation in scheduled preparedness activities and 62% (36/58)
indicated participation in regular meetings. Almost half indi-
cated maintaining contact lists and staff directories (48% or
28/58) and sharing reports between programs (48% or 28/58).
Fewer indicated participation in scheduled immunization activ-
ities (41% or 24/58) and social events (10% or 6/58). Ten
percent (6/58) responded that no steps had been taken to
improve inter-program communication. From the open-ended
“other” response field 8 IPMs mentioned specific plans for col-
laboration and ongoing regular communication (e.g., medical
surge shelters, Flu Advisory Board), resulting in strong
relationships.

When asked “what factors contributed to a change in rela-
tionship between programs after the H1N1 campaign?” the
most prominent theme was the importance of collaboration (n D
17), which included currently working together, having well-

defined roles and having previous expe-
rience working together. One respon-
dent said, “We dealt with them on a
near daily basis and established
relationships. . .we also educated them on
vaccines and the vaccine infrastructure
in our state. . .they gave us insight into
how hospitals and regional threat prepa-
rations work.” Other themes were edu-
cation and communication (n D 7) and
working together during a crisis (n D 6).

We asked “what are the challenges
your program faces in participating
in future preparedness activities such
as tabletop, functional or full scale
exercises with both programs?” with
pre-defined answer choices; 45% (27/
60) indicated not enough staffing,
45% (27/60) indicated competing pri-
orities and 20% (12/60) indicated not
enough funding. Eight percent (5/60)
said this was the role of local health
departments and 13% (8/60) said that
the preparedness program did not ask
them to participate. Thirty 7 percent
(22/60) said that they currently have
no known challenges.

Forty-one percent (25/61) of IPMs
indicated that they continue to receive
emergency funding, staffing support or
other resources from the emergency pre-
paredness program. IPMs largely
reported that the funds came from pan-

demic influenza specific funding, and were being used for increased
staff (n D 10), emergency supplies (n D 8), and IIS improvements
(n D 8).

Thirty-7 percent (22/60) said that they do have plans to share
funding with the preparedness program, 57% (34/60) said they do
not and 7% (4/60) said they didn’ t know. Major themes regard-
ing a description of these plans included pre-planned discussions
(n D 5) (e.g. “. . .we conduct quarterly meetings to improve stor-
age and handling best practices”) ad hoc solutions (n D 4), and
pre-arranged financial agreements (n D 4).

Improving budget readiness
We asked “does the immunization program have any plans to

investigate how to improve budget-readiness in preparation of a
future pandemic event?” and gave the following examples: use of
contract workers, use of coalitions, agreements with preparedness
programs. Twenty-3 percent (14/60) said yes, 60% (36/60) said
no, and 17% (10/60) said they didn’t know. When we asked
them to “please briefly describe your plans” IPMs indicated that
they planned to improve their ability to pay for contract staff and
other contractors, (n D 9) and support coalitions with internal pro-
grams (n D 3).

noitpircseDsemehTrewsnA

Outreach to specific provider types Targeting specific providers such as schools (for school located vaccine clinics), 
pharmacists, and obstetricians; also working with these provider types to expand 
their reach (e.g. supporting policy to lower age pharmacists can vaccinate) 

ytinummocgnidnuorrusro/dnasredivorpfonoitacudEnoitacudE
Collaboration with outside organizations 
(AAP, etc.) 

Collaboration with outside organizations (e.g. American Academy of Pediatrics, 
the department of health, Pharmacy Boards, United Way, Diabetes Prevention, 
Flu Advisory Board, etc.) 

Increase clinic types (e.g. pharmacy or 
school based) 

Increase number of clinics/focus on different providers such as pharmacists or 
school-based clinics 

usehtotstroffehcaertuOhcaertuOlareneG rrounding community or other organizations 
Electronic reporting Encourage use of electronic reporting to ease reporting burden 
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Figure 3. US immunization programs’ plans to increase providers offering influenza vaccine. US immu-
nization programs qualitative responses describing which type of providers each program plans to
recruit for influenza vaccination and how they plan to recruit them.
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When asked “how does the current
organizational structure of your health
department promote or hinder collabora-
tion between the 2 programs?,” predomi-
nant themes included leadership
(programs governed by the same leader-
ship led to improved collaboration, pro-
grams having different leadership said
this hindered collaboration), routine
interactions (i.e. regular meetings, brief-
ings, and regular pandemic plan review),
geographically shared or divided programs
(programs having shared locations said
this helped collaboration, programs
being in different buildings or even loca-
tions said this hindered collaborations),
existence of a liaison or shared staff and
funding allocation. [Fig. 4]

Discussion

In our survey, we found changes that
have been planned or incorporated into to
pandemic plans since H1N1 included:
improving strategies for internal and exter-
nal communication including better
defined roles of staff and agencies, improv-
ing ability to expand staffing resources
during emergencies, improving vaccine
procurement and allocation efficiency
through scenario-specific planning.
Changes to vaccine allocation that may be
on the horizon were allowing further flexibility for disease-specific
responses as well as expediting hiring and procurement processes.
These kinds of vaccine allocation changes would be important, for
instance, in the case of event-specific disease virulence, high viru-
lence would likely be associated with greater public demand for vac-
cination andmore vaccinemay need to be allocated to the local level
than in a milder pandemic when public demand is less, whereas
population-based allocation may be an important tactic in the case
of accommodating evacuees fleeing a natural disaster which can
often overwhelm nearby local health departments.

Immunization programs have made substantial progress since
H1N1 to prepare for the next pandemic through improvements
to response times, continuity of operations, effective communica-
tion and activation of emergency operations centers and medical
staff. 3, 6 Despite this substantial progress, the CDC reported
that only about 24% of Americans and 35% of healthcare work-
ers were vaccinated against the H1N1 virus leaving considerable
room for improvement.11,12 Economic investments in public
health, the stability of which is important for continuity of plan-
ning, have been volatile in the past few years, especially in the
area of preparedness.3

Though less than half of immunization programs reported
continuing to receive funding directly from emergency

preparedness programs, this may have changed since our sur-
vey with recent updates to routine pandemic influenza plan-
ning. Having an established revenue stream dedicated to
emergency response not only enhances emergency response
directly through the use of funding, but can also enhance
emergency response by providing an avenue for quick hiring
of additional staff or contractors. Our study showed that
budget challenges pertained largely to increased workloads
and the resulting burden on staff, especially when supplemen-
tal staff could not be accessed. Identifying normal duties that
can be deferred or scaled back during an emergency could be
worked into future plans. Also important to integrate into
emergency and pandemic plans are strategies to keep volun-
teers trained, engaged and ready to respond, as well as poli-
cies to expedite hiring staff with various levels of skills. A
strong well-trained executive administration can facilitate
problem solving and retention of support staff is important
for maintaining institutional memory. Key areas for improve-
ment in our study were budget-readiness and expedited hiring
ability during emergencies. For many at the state level, main-
taining staff for every day duties is becoming increasingly dif-
ficult due to state hiring freezes and budget cuts.13 A
pandemic scenario – planning for and responding to –

Figure 4. Health departments structure and its effect on collaborations between emergency pre-
paredness and immunization staff. US immunization programs qualitative responses describing
whether and how the structure of their health department hinders or promotes collaboration
between emergency preparedness and immunization staff.
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compounds this issue. Maintaining core resources and staff
are fundamental to being able to prepare for a pandemic sce-
nario. States should continue to improve budget readiness
and make plans with preparedness programs to share resour-
ces and plan scenarios to increase staff capacity rapidly.

We found that clearly and explicitly defining response-time
roles and responsibilities of staff and programs appears to contrib-
ute to better communication and may be important pandemic
plan changes to consider– the predominant theme in 2 areas of
our survey. Increasing partnerships, another frequent theme from
both this survey and our previous survey in 2010, can help lever-
age tight budgets by distributing the workload across a broader
spectrum. Many have changed IIS structures and functions, some
even using emergency funds to implement these changes. IISs
may be able to play an important role in streamlining and
improving preparedness and response activities around vaccine-
related emergencies. While changes related specifically to IIS are
important to consider, we have addressed those more in-depth in
a separate manuscript.14

Strengths and limitations
Our response rate of 95% along with a mixed-methods

approach lends credibility to our results. However, IPMs had to
rely on self-recall which may be limited given the time lapsed
and turnover of staff since the H1N1 campaign. Moreover, no
verification of reported changes or other results was conducted.

Conclusion

Vaccine allocation emerged as a key area for improvement in
our findings and many IPMs suggested or are implementing
strategies such as the use of population based allocation (e.g.,
allocation based on the proportion of the population served) or
tiered order frequency1 to improve readiness for future mass allo-
cation events. Assuring flexibility into federal vaccine allocation
strategies and investments in research supporting mapping tools
and other technology based tools may be well timed and fill
important, emerging gaps.

Our study indicates that some problems with staffing and col-
laboration can be mitigated to some extent by ensuring that
everyone on both immunization and emergency preparedness
teams has well-defined roles during response efforts as well as
plenty of experience collaborating during non-emergency times.
The key to successfully preparing for future pandemics is a sus-
tainable, but flexible approach to funding public health, ensuring
improved technologies, and maintaining collaborations between
immunizations and preparedness programs and staff.

Materials and Methods

Survey development
In preparation for developing our survey, we collaborated

with the Association of Immunization Managers (AIM), to

conduct a focus group among 9 IPMs attending the AIM-CDC
Program Managers annual meeting in March 2012. Results from
this focus group were used along with input from the AIM
research subcommittee to develop our survey instrument which
was deployed in July 2012 to IPMs associated with all 64 Centers
for Disease Control and Prevention (CDC) grantee IPs.15

The final survey consisted of 39 questions in total, including 12
questions on post H1N1 policy changes, 10 questions on post
H1N1 relationships, and 17 questions on IIS (results of IIS questions
published elsewhere).14,16 Questions were structured in 3 ways:

1. quantitative questions: we asked questions that had pre-
defined multiple-choice or yes/no answer choices

2. qualitative questions: we asked respondents to describe
answers in their own words

3. combined approach questions: we asked questions with pre-
defined answer choices but also gave respondents a chance to
describe “other” options or expand on why they selected a
particular choice

IPMs could complete the survey by mail, fax, or online. The
survey instrument can be found at http://web1.sph.emory.edu/
PHSR/Emory_PERRC/documents/Emory%20PERRC%2020
12%20IPM%20Survey.pdf

Survey implementation
We followed a pre-established survey protocol that has

been previously used in other surveys and thus previously
described.14,17 Briefly, we sent pre-survey notices by fax and
email, followed by FedEx delivery of a “survey kit” contain-
ing a paper copy of the survey, a Frequently Asked Questions
(FAQ) sheet which provided the information they needed to
make an informed decision to participate in the survey, a
cover letter, an addressed, stamped envelope, a pen, and a
signed copy of Dr. William Foege’s 2012 book, House on
Fire as a thank you. Follow-up emails and phone calls were
conducted to verify receipt of the survey kit, address concerns
and questions and later as a reminder to non-respondents.

Quantitative analysis
All quantitative analyses were conducted with SAS v9.3 (The

SAS Institute, Cary, N. C.). Proportions were only calculated for
quantitative analyses. No statistical comparisons were conducted
for the proportions given.

Qualitative analysis
Answers to qualitative questions from the survey were ana-

lyzed by 2 investigators, and codebooks for each question and
answer set were created through coder consensus. Investigators
assigned themes for the answer choices after agreeing on a code-
book with descriptions for each theme. No proportions were cal-
culated for these theme counts due to lack of a consistent
denominator. Both investigators coded 100% of each question

1Tiered Order Frequency, similar to Economic Order Quantity which is CDC's current standard for the federal vaccine program for routine childhood immunizations,
refers to a strategy that is designed to minimize the total inventory and holding costs for the entire system.
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and in the 2 instances where coder agreement was less than 80%
for the total number of responses to a given question, a third
investigator resolved the differences by assigning the appropriate
code. Some responses warranted more than one code, therefore,
in some cases the number of coded responses is greater than the
number of responding IPMs. Likewise, if a response did not fit
into a broader theme, no code was assigned (rare). Moreover, not
all IPMs responded to each question. Survey question answers
were analyzed using Microsoft Excel 2007 (Microsoft, Redmond,
WA). Qualitative analyses were conducted among the responses
to the following questions:

� What budget-related challenges limited their program’s ability
to increase staff and operational activities under a disaster sce-
nario? (EC, CO, KS)

� How did you overcome these (budget-related) challenges?
(EC, CO, KS)

� Who or what helped you overcome these (budget-related)
challenges? (EC, CO, KS)

� How would you change your (vaccine allocation) strategy?
(EC, CO, KS)

� How has your pandemic influenza plan been updated due to
your experiences in the H1N1 influenza vaccination cam-
paign? (EC, CO, KS)

� Describe how you plan to increase the number of providers
offering influenza vaccine. (EC, CO, KS)

� Describe other relevant policy changes have you made since
the H1N1influenza pandemic that you feel are important.
(EC, CO, KS)

� What factors contributed to a change in relationship between
programs after the H1N1 campaign? (EC, CO, KS)

� Please briefly describe your plans (to investigate how to
improve budget-readiness in preparation for a future pandemic
event). (EC, CO, KS)

� How does the current organizational structure of your health
department promote or hinder collaboration between the 2
programs? (EC, CO, KS)
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approved the survey as an exempt study.
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