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ABSTRACT
Objectives: The goal of this study was to gain insights into the decision-making processes used by
California public health officials during real-time crises. The decision-making processes used by
California public health officials during the 2009 H1N1 influenza pandemic were examined by a survey
research team from the University of California Berkeley.

Methods: The survey was administered to local public health officials in California. Guidelines published
by the Centers for Disease Control and Prevention had recommended school closure, and local public
health officials had to decide whether to follow these recommendations. Chi-squared tests were used to
make comparisons in the descriptive statistics.

Results: The response rate from local public health departments was 79%. A total of 73% of respondents
were involved in the decision-making process. Respondents stated whether they used or did not use 15
ethical, logistical, and political preselected criteria. They expressed interest in receiving checklists and
additional training in decision-making.

Conclusions: Public health decision-makers do not appear to have a standard process for crisis decision-
making and would benefit from having an organized decision-making model. The survey showed that
ethical, logistical, and political criteria were considered but were not prioritized in any meaningful way.
A new decision-making tool kit for public health decision-makers plus implementation training is
warranted. (Disaster Med Public Health Preparedness. 2015;9:464-471)
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Public health officials (PHOs) routinely make
decisions affecting the health and safety of the
communities they serve, and the decisions they

make during crisis situations can dramatically impact
the lives of their constituents. Whether providing life-
saving services during a natural disaster or implement-
ing communicable disease control measures during an
epidemic, PHOs can save lives and prevent the spread
of disease. However, the decisions made by PHOs also
have the potential to curtail individual freedoms, create
unfair distribution of benefits and burdens, and neglect
some of the most vulnerable populations.1 The stan-
dard emergency response commitment to the utilitarian
doctrine2 of “the greatest good for the greatest
number”3 can have unanticipated consequences. Given
the broad and possibly unpredictable impact of the
decisions made by public health professionals, it is
important to understand how such decisions are made.

The 2009 H1N1 influenza pandemic was, at the time,
considered to be a major, global public health threat. On

April 15, 2009, the Centers for Disease Control and
Prevention (CDC) reported the first case of H1N1 in the
United States.4 Within 2 days, a second infection was
confirmed and apreemptive public health responsebegan.
Our survey research team (SRT) focused on this potential
public health threat to identify the decision-making
processes used by PHOs as they determined whether to
close schools in accordance with the CDC’s guidelines.

METHODS
In 2011 to 2012, we developed a survey instrument to
assess how California PHOs made their decisions
regarding school closures in 2009. The survey was
designed to document the respondents’ recall of what
they did in 2009 on the basis of our assumption that
memory was a measure of impact and importance to
the respondents.

We reviewed 40 articles on ethics and over 100 articles
on various aspects of decision-making and performed
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an extensive literature review on the topics of surge and crisis
preparedness management and business, economic, psycholo-
gical, cultural, and educational aspects of emergency response.
The information in these articles helped to form the basis for
some of the questions in the survey.

Study Population
The primary population of interest was health officials at local
public health departments (LPHDs) in the State of
California. Owing to the variety of administrative structures
within LPHDs, both health officers (Chief Executive
Officers) and non-health-officers took part in the decision-
making process. As a consequence, we included deputy public
health officers, communicable disease control officers, and
public health emergency preparedness (PHEP) managers as
survey participants. The research team chose contacts to
survey from lists of PHOs employed in LPHDs in 2012.
On the basis of the narratives in the survey results, the SRT
estimated that about 10 additional officials completed the
survey, although they were not included on the 2012 lists.

Recruitment and Marketing
To recruit survey subjects, the SRT marketed the survey at
meetings and conferences attended by local California PHOs.
The team used contact information obtained through these
meetings, phone numbers and e-mail addresses with officials
at county and city health departments, and other contacts to
reach out to potential survey participants. The SRT directly
contacted all listed potential survey-takers. Potential partici-
pants were sent e-mails that included a link to a website
where they could take the study survey.

Survey Design
The survey questions were developed by using input from
public health researchers, epidemiologists, and local public
health practitioners as well as from published sources cited in
the bibliography. The survey instrument was not pretested.

Demographic and background questions asked respondents to
report their years of public health experience, training in
decision-making, and their job description in 2009, as well as
their department’s location and jurisdiction size. The parti-
cipants’ responses to whether they were involved in the 2009
decision-making process determined the questions they were
asked next. Those involved in the actual decision-making
were asked about the processes used to make their decisions.
Those PHOs who were not actually involved in the 2009
decision-making process were asked about processes and
criteria they would have used if they had been decision-
makers. These 2 levels of questioning allowed for comparisons
of actual decision-makers versus “would-be” decision-makers
during the analysis. Questions on 14 prelisted criteria were
grouped into categories of ethical, logistical, and political

concerns. Respondents were also asked to identify the role of
peer participation in the decision-making process, ie, from
one person alone, to one person with input from others, to
arriving at a group consensus. Finally, we asked participants
to gauge their familiarity with the Boyd or OODA (Observe,
Orient, Decide, and Act) loop in decision-making. The steps
in the Boyd or OODA loop encourage decision-makers to
investigate what has happened, gather information about
what happened, make a decision, and, finally, take action.5-7

Analysis
We used Qualtrics, an online survey instrument, to collect
the study data.8 An SRT member tabulated descriptive
statistics and performed chi-squared or Fisher’s exact tests to
compare categorical variables and t-tests to compare con-
tinuous variables. We considered a two-tailed P value <0.05
to be statistically significant. An SRT member analyzed the
survey data by using Stata 12 software.9

RESULTS
Respondents represented 47 of the 58 county LPHDs and 1 of
the 3 city public health departments within California, a
response rate of 79%. The individual-level response rate was
estimated to be 42%; of the 160 individuals who received the
survey, 67 completed at least 85% of the questionnaire and
were included in the data analysis (Table 1). Survey parti-
cipants were approximately equally distributed among health
officers, PHEP managers, and other public health workers.
The research team received more than one response from 14
LPHDs. The SRT included all data collected even for those
individuals who worked in the same LPHD.

The distribution of the respondents was consistent with
LPHD sizes and geographical areas throughout California.

TABLE 1
Characteristics of the Survey Participantsa

Percentage of Subtotal, % (n)

Health
Officers
(n= 20)

PHEPs
(n= 24)

Others
(n= 23)

Percentage of Total
(N=67), % (n)

Percentage
of total

29.9 (20) 35.8 (24) 34.3 (23) –

Decision-making training
Yes 5.0 (1) 29.2 (7) 4.3 (1) 13.4 (9)
No 95.0 (19) 70.8 (17) 95.7 (22) 86.6 (58)

Experience
≤5 years 30.0 (6) 58.3 (14) 43.5 (10) 44.8 (30)
>5 years 70.0 (14) 41.7 (10) 56.5 (13) 55.2 (37)

Decision-maker
Yes 85.0 (17) 8.3 (2) 4.3 (1) 29.9 (20)
Involved 15.0 (3) 50.0 (12) 60.9 (14) 43.3 (29)
No 0.0 (0) 41.7 (10) 34.8 (8) 26.9 (18)

aAbbreviation: PHEPs, public health emergency preparedness managers.
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A total of 30% of respondents were health officers and 36%
were PHEP managers; the remaining 34% included respon-
dents with other job titles, such as communicable disease
control officer, deputy health officer, nursing manager, and
epidemiologist. Four respondents who reported more than
one job title were coded as PHEP managers for analysis.

The positions held by the respondents, as well as other
characteristics, such as training in decision-making, years of
public health experience, and status as decision-makers in
May 2009 are shown in Table 1. The respondents were asked
to suggest answers not included in the list of choices to
enhance the information given in the listed answers.
The respondents wrote narrative answers to the questions
about training, methods, processes, prioritization, and
satisfaction. Many narrative answers provided insights and
study-relevant information.

Training in Decision-Making
A total of 23 respondents reported having received training
in decision-making. However, a review of the written narra-
tive descriptions of their training revealed that many of the
respondents had not actually had specific training in decision-
making. Because military personnel may take a formal mili-
tary decision-making course, respondents who said they had
military experience were considered as actual decision-
making trainees.10-12 Even using these loose criteria, only
13% of the respondents were deemed to have potentially
completed a training course in decision-making. Most
decision-makers were public health officers (P< 0.001). We
found that a self-reported job title of public health officer was
associated with a greater probability of having received
decision-making training and that greater years of public
health experience (>5 years vs. ≤5 years) was associated with
a greater likelihood of being involved in the local decision-
making process (both P< 0.05).

Decision-Making Methods and Processes
The percentages of respondents who recalled using various
decision-making processes in response to the 2009 influenza
threat are reported in Table 2. Respondents were asked about
8 processes determined by the SRT that they might have used
to make their decision; they could choose none, some, or all
of the items listed. There was also a category for including
additional processes not listed among the response options in
the check boxes. Fifty-six percent of the respondents from
LPHDs reported using a decision-making method in which
one person made the decision with input from others, 29%
reported using group consensus to make decisions, and 4% did
not report what method was used. In the multiple-choice
section, no respondent reported that a person in authority
made the decision alone, although in their written comments,
several respondents indicated that a single authority made the

decision alone. Most, but not all, of the respondents reported
using the same decision-making methods as their coworkers.

The most frequently cited process for decision-making,
named by 69% of respondents, was use of one or more of the
predetermined list of criteria. Approximately 50% recalled
using criteria not listed.

In their narrative responses to this question, respondents
commented on processes that they used that we had not listed
(noted as “other” in Table 2). The processes described by the
respondents were grouped into 4 categories. These included
use of governmental guidance, consideration of the biology
and epidemiology of influenza, collaboration, and considera-
tion of consequences.

Approximately half of the respondents indicated that they
would have liked or would have used at least one of these other
criteria to guide their choices: 28% would have liked to have
trustworthy government guidance, 44% wanted to have more
evidence so they could consider the biology and epidemiology
of influenza, 16% would have liked more opportunity for col-
laboration with experienced colleagues, and 12% wanted to
have a clearer idea about the consequences of their decisions.
Standard operating procedure was reported significantly more
often by would-be decision-makers than by actual 2009
decision-makers as a process used to make decisions.

No one reported using calculation processes11,13-16 or decision-
making software technologies, and only a small percentage
reported using rules of thumb (heuristics) or “gut feelings.” Of
the processes included in the survey, lists of criteria and lists of
the pros and cons were the most frequently selected by those
involved in decision-making. A number of the preselected
choices included unconscious use of intuition,17,18 experi-
ence,19,20 heuristics,21,22 rules of thumb,23 and “gut feelings.”24,25

These options were seldom chosen by the respondents.

TABLE 2
Processes Used or Considered by Survey Participantsa

Would-Be
Decision-Maker
(n= 18), % of

Total (n)

Decision-
Maker

(n=49), %
of Total (n)

Total
(N= 67),
% of
Total

Decision-making process
List criteria 77.8 (14) 65.3 (32) 68.7 (46)
Other 38.9 (7) 53.1 (26) 49.3 (33)
List of pros and cons 44.4 (8) 51.0 (25) 49.3 (33)
Past experience 22.2 (4) 24.5 (12) 23.9 (16)
SOP 55.6 (10) 20.4 (10) 29.9 (20)
Gut feeling 16.7 (3) 10.2 (5) 11.9 (8)
Rules of thumb 5.6 (1) 4.1 (2) 4.5 (3)
Calculation 0.0 (0) 0.0 (0) 0.0 (0)

Decision-making software 0.0 (0) 0.0 (0) 0.0 (0)

aAbbreviation: SOP, standard operating procedure.
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Decision-Making Criteria
The survey asked about use of 14 preselected ethical, logis-
tical, and political criteria for decision-making.26-29 Respon-
dents reported whether each criterion was used in their
decision-making process. Table 3 shows the criteria grouped
by category with the responses from decision-makers and
would be decision-makers. Eighty percent or more of the
actual decision-makers reported that 9 of the 14 criteria
affected their decisions. Approximately 90% stated that
consideration of accountability, administrative feasibility,
proportionality, and legality contributed to their decisions.
All of the decision-makers reported that consideration of the
public good (an ethical criterion) and necessity (a logistical
criterion) contributed to their decisions. About half of the

decision-makers reported that 3 of the 14 criteria were not
used in their decision-making: 2 ethical criteria (fair dis-
tribution of benefits and burdens and public participation)
and the political criterion (political pressure).

“Would-be” decision-makers differed somewhat from actual
decision-makers in their consideration of the criteria.
Decision-makers considered their role as a responsible
authority figure of greater decision-making importance com-
pared with would-be decision-makers, whereas would-be
decision-makers ranked vulnerable populations more highly
as a criterion for decision-making. Similar proportions of the
2 groups, however, reported using the criteria of public good,
necessity, and accountability (all P< 0.05).

TABLE 3
Decision-Making Criteria to Guide Prioritizationa

Those Who Made the
Decision, No. (Yes/No/

Total) %YES

Would Have Used Criterion if
They Had Made the Decision,
No. (Yes/No/Total) %YES

Ethical Criteria
Vulnerable populations: Has the effect on vulnerable populations been taken into
account? These populations include groups such as minorities, people with
disabilities and other access and functional needs, low- income populations, foreign-
language speakers, etc.

38/9/47
80%

15/1/16
94%

Public good: What are the consequences to the population? How useful/beneficial will
my decision before the population as a whole? How effective will this decision be in
controlling/mitigating the spread of disease?

47/0/47
100%

16/0/16
100%

Accountability: Am I willing to be held accountable for this decision? 43/4/47
91%

16/0/16
100%

Distributing benefits and burdens fairly: Is one part of the population bearing more of a
burden or benefit than another part of the population? Have efforts been made
toward a more fair distribution of benefits and burdens?

26/21/47
55%

8/7/15
53%

Justifiability: If there is any unfairness in the distribution of burden, is it justifiable? 33/14/47
70%

11/5/16
69%

Ensuring public participation: Has the public been made aware of the decision and its
consequences? Has the public had opportunity to give input, feedback, and/or its
opinion of the decision? Have outreach efforts been made to gain input from a variety
of population subsets?

18/28/46
40%

10/5/15
67%

Logistical Criteria
Necessity: Is this decision necessary to control/mitigate the spread of disease? 46/0/46

100%
16/0/16
100%

Cost effectiveness: Does this decision use money and other resources as effectively as
possible?

31/16/47
66%

10/5/15
67%

Administrative feasibility: Is it possible for this decision to be implemented? 42/4/46
91%

14/1/15
93%

Role: Is this decision within the scope of your job description? 41/6/47
87%

12/4/16
75%

Proportionality: Is this decision proportional to the size of the problem? 42/5/47
90%

12/4/16
75%

Legality: Is this decision allowable under the law? 44/3/47
94%

15/1/16
94%

Political Criteria
Political feasibility: Will the public support/accept this decision? Will those with political
power accept this decision?

38/9/47
81%

11/4/15
73%

Political pressures: Is this decision necessary to keep the population trusting of the
public health division of the government?

22/25/47
47%

9/6/15
60%

Additional consideration(s): Please list, describe, and score any additional criteria you
may have taken into consideration on next page if applicable.

13/30/43
30%

2/11/13
15%

aCriteria included 14 criteria in 3 categories and 1 open-ended criterion.
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Satisfaction With Decision-Making Process
Survey participants who were either decision-makers or
otherwise involved in the decision-making process reported
being satisfied with the process (Table 4). Overall, 88%
reported being satisfied with the decision-making process,
including 100% of the actual decision-makers. However,
narrative comments indicated that some of the participants
were dissatisfied with political pressure having a role in the
process. Numerous respondents (88%) expressed satisfaction
with the process, judging with hindsight that their decisions
were appropriate given the circumstances and available
information.

Future Training and Decision-Making Tools
Participants reported that a number of tools would help them
and their departments to make better decisions. The pre-
selected training tools listed in the survey and the percentages
who stated they would use them, if available, are shown in
Table 5. A majority of respondents reported the desire to
have a checklist of criteria as well as training and workshops.

The final survey question posed the hypothetical situation of
a potential influenza epidemic in a school. Participants were
asked to respond to the event as the LPHD leader. The
question was designed to assess whether the respondents
would know from training or sense intuitively that a decision-
maker should get more information as the step after hearing
of the event and before deciding what to do, and the extent
to which they would comply with the organized approach to
decision-making exemplified by the Boyd or OODA loop.6,7

Only 54% of respondents chose the option to obtain more
information before making a decision or taking action.

DISCUSSION
Most decision-makers as well as others involved in the pro-
cess reported being satisfied with the techniques they used.
However, approximately half of the participants stated that
they would like to receive formal decision-making training.
Although 73% of the survey respondents were involved in
the decision-making process, only 13% had received such
formal training. Interestingly, several respondents whose
narratives revealed their lack of training in decision-making
nevertheless indicated in their check-box responses that they

had received such training. The lack of appreciation of the
difference between actual training on decision-making pro-
cesses and perception of decision-making training supports
the need for comprehensive training for PHOs on decision-
making in crises. Almost half of the respondents chose the
“wrong” OODA option, further supporting a likely benefit
from specific training in decision-making. Given that health
officers and other PHOs need to be able to make decisions
during crisis situations, future decision-making tools should
be accessible to all relevant personnel in advance of any
public health crisis. We suggest that a training tool kit be
developed for LPHDs.

LPHDs in the 2009 example used a decision-making method
that involved input from multiple individuals. Approximately
29% of LPHDs used group consensus, which requires
discussion, the dual process model,30 and a shared mental
model.31-33 The dual process model is described in detail by
Haidt in his 2001 article about the “social intuitionist”
model. This model describes how decision-makers uncon-
sciously use intuition yet explain post hoc the rationales they
believe determined their decisions. Haidt explains his belief
that decisions always use a dual process model that incorpo-
rates both the use of intuition and the use of deliberation.

Survey respondents noted that in addition to decision-making
within public health, they also collaborated with school
officials. Although decisions may fall under the purview of the
LPHD, other agencies and organizations have a stake in the
outcome and also need to be involved in the decision-making
processes; for these reasons, the SRT proposes that having a
clear, transparent process for making decisions and cross-sector
training on how to use the proposed framework may increase
understanding and trust between groups.

In reporting on the methods used to make decisions
(authoritarian, consultation, consensus, delegation), there
were no reports on the preselected check-box answers that
one person alone made the decision. However, in the written
narrative answers, 3 respondents did report that the health
officer made the decision alone. This discrepancy strengthens
our concern that some check-box answers may reflect “poli-
tical correctness” rather than accuracy.

TABLE 4
Satisfaction Among Decision-Makers and Those
Involved in the Decision- Making Process

Satisfied with
Process

Decision-Maker
(n=20),

% of Total (n)

Involved in
Decision-Making
Process (n=29),
% of Total (n)

Total (N=49),
% of Total (n)

Yes 100.0 (20) 79.3 (23) 87.8 (43)
No 0.0 (0) 20.7 (6) 12.2 (6)

TABLE 5
Training and Decision-Making Tools Survey
Participants Would Like to Have in the Future

Training and Decision-Making Tools Total (N=67), % of Total (n)

Checklist of criteria 77.6 (52)
Training/workshops 50.7 (34)
Information on forming collaborations 29.9 (20)
Information on decision-making 25.4 (17)
Programs/software 17.9 (12)
Nothing 6.0 (4)
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Some participants within a single LPHD reported that they
had used methods different from the methods used by others
in the same LPHD, which suggests that the process may have
been uncoordinated or inadequately conceptualized by those
involved. Training in the dual process model would bring
consciousness of metacognition to PHOs and help them to
recognize that they are often already using a dual approach
involving both intuition and deliberation, which has been
recognized by experts in decision-making as uni-
versal.10,17,19,21,22,30 Awareness of the unconscious but pow-
erful effect of intuition can make the dual processes more
defined and therefore more effective.

The SRT found that decision-makers used multiple processes
to make school closure decisions. Lists of criteria and pros and
cons were reported as the most frequently utilized meth-
odologies and suggest a basis on which training and tool kits
could be built. Actual calculation and computer-based
methods were not used, and this suggests that either these
processes are not suitable in the public health crisis context or
that PHOs are simply unfamiliar with implementing these
types of process. The complex, often unquantifiable, nature of
public health problems makes using rigid, overly determined,
expensive, and relatively inaccessible computer-based calcu-
lation methods, like Analytical Hierarchy Processing,34

unlikely to be of much practical use in an evolving crisis.
Importantly, many decision-makers relied on government
guidance and knowledge of the specifics of influenza to make
decisions, and any new training method must be cognizant of
the reliance on these factors.

The SRT was specifically interested in how decision-makers
used ethical, logistical, and political criteria for decision-
making. Respondents remembered using many of the criteria
included in the survey. Because only 2 of the criteria were
used less than half of the time and the lowest percentage not
used was 40%, participants seem to have considered most of
the criteria (12/14) to be important. Therefore, actual
prioritization by decision-makers using criteria similar to these
may not occur. On the basis of our findings, we believe that
many public health teams likely did not employ a coherent,
planned crisis decision-making process. The survey results do
not suggest a standard decision-making process and no
comments by participants alluded to any set procedures for
decision-making. However, “necessity” and “public good”
were noted as criteria frequently used in decision-making.

Of note, most decision-makers (60%) did not report that they
utilized public participation, although 67% of would-be
decision-makers reported that public participation should be
considered. Getting input from the community during an
emergency can be challenging, but should be considered
because it adds credibility to decisions, can convey the
message that the concerns of those impacted by decisions are
considered, and can build popular acceptance of and support
for potentially unpopular actions. The category utilizing

public participation focused on the public’s input, whereas
the political feasibility question focused on the interaction
between the public and the politicians to capture how the
divergent views of the public and the political decision-
makers were considered. We found conflicting evidence
regarding the role of political pressure, with only some
respondents welcoming political input.

Eighty percent of “would-be” decision-makers and all actual
decision-makers reported being satisfied with the decision-
making process, despite not being fully aware of the processes
they used. The SRT thinks that having a clear articulated
dual process model and a tracking tool to document decision-
making processes will make it easier for LPHD staff to review
exactly how they made decisions throughout their response to
a public health crisis. Having a well-organized, standard,
intuition and evidenced-based decision-making process and
process tracking tool would likely be useful for PHOs to report
how they manage future public health crises.

Health officers are in positions of authority in part because
they have had experience dealing with similar crises in the
past. Although the respondents did not acknowledge that
they used intuition, their decisions depended on a dual pro-
cess model integrating both intuition and deliberation.17

Intuition gets its power from experience and heuristics. With
experience, PHOs may utilize an unconscious process trying
to match a pattern from the past to the current situation,
frequently checking to see how close the current situation
and the pattern match, avoiding common cognitive traps,
making sense of the incoming data, and trajectory tracking or
making plans based on probable progression of the event.6,20

PHOs who are aware of and document their decision-making
methods, processes, and prioritization methods will likely be
better able to defend their decisions post hoc by providing
transparent descriptions of the bases for their choices.35,36

The effect of formal decision-making training for PHOs
should be tested and is worthy of further study.

Limitations
Challenges to carrying out the project included finding cur-
rent contact information for potential study participants and
determining how many individuals should be included in the
denominator in response rate calculations. Our calculation
that only 42% of the individuals who saw the survey
completed it is a limitation to our inferences. The survey
instrument was not pretested. Our conclusions would be more
defendable had the instrument been validated. Because the
event was so dramatic for public health officials (author’s
personal observations of officials at the state and local levels),
the SRT assumed that the survey participants would recall
the events of May 2009 relating to the H1N1 influenza
pandemic even though 3 years had elapsed; therefore, the
survey was focused on what the participants remembered as
being important to them during the process, not on what they
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actually did. No respondent reported what they actually did
in regard to school closure. Hence, both random and
systematic errors of recall cannot be excluded.

No data were collected to validate whether identified pro-
cesses or criteria stated as used by PHOs were the actual
processes and criteria used, and no direct observations or
assessments of decision-makers in action were made. Because
the participants were answering on the basis of their recol-
lections, the SRT inferred that the results reflect only what
the respondents remember as being important. When the
survey instrument was created, the criteria were listed as if
they were mutually exclusive but may in fact overlap.

Although non-decision-makers could participate, some chose
not to and we cannot assume there was no sampling bias
among the participating respondents. We assumed that most
2009 decision-makers were still present and working at the
same LPHD, which was true generally for respondents, but was
probably not true for nonrespondents. The research team also
assumed that any decision-making training obtained after 2009
would not affect responses regarding recalled events during the
2009 H1N1 influenza pandemic. Because the survey was only
sent to PHOs in California, the results may not be general-
izable. Furthermore, because there were multiple responses
from some LPHDs, some data may not be entirely independent
and the counts for whether certain processes or criteria were
included may be higher in some cases because they represent
multiple respondents from the same LPHD.

CONCLUSIONS
Public health decision-makers do not appear to have a
standard process for crisis decision-making and would benefit
from having an organized decision-making model. The survey
showed that ethical, logistical, and political criteria were
considered but were not prioritized in any meaningful way.
The SRT proposes that an organized public health approach
be based on the Boyd or OODA loop (Observe, Orient,
Decide, and Act). A new decision-making tool kit for public
health decision-makers plus implementation training is
warranted.
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