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ABSTRACT
Objective: The objective was to provide a broad spectrum of New York State and local public health staff
the opportunity to contribute anonymous feedback on their own and their agencies’ preparedness and
response to Hurricane Sandy, perceived challenges, and recommendations for preparedness
improvement.

Methods: In 2015, 2 years after Hurricane Sandy, public health staff who worked on Hurricane Sandy
response were identified and were provided a link to the anonymous survey. Quantitative analyses were
used for survey ratings and qualitative content analyses were used for open-ended questions.

Results: Surveys were completed by 129 local health department (LHD) staff in 3 counties heavily
impacted by Sandy (Nassau, Suffolk, and Westchester) and 69 staff in the New York State Department
of Health who supported the LHDs. Staff agreed that their Hurricane Sandy responsibilities were clearly
defined and that they had access to adequate information to perform their jobs. Challenges were
reported in the operational, communication, service interruptions, and staff categories, with LHD staff
also reporting challenges with shelters.

Conclusions: New York local and state public health staff indicated that they were prepared for Hurricane
Sandy. However, their feedback identified specific challenges and recommendations that can be
addressed to implement improved preparedness and response strategies. (Disaster Med Public Health
Preparedness. 2016;10:454-462)

Key words: hurricane, survey, emergency preparedness, public health, disaster planning, public health
workforce, local health departments, state health agencies, staff perceptions

Disasters can disrupt the delivery of public
health services for extended periods of time
and place stress on programs and staff.1

Hurricane Sandy is an example of one such disaster
that caused severe disruption in New York State
(NYS) beginning on October 29, 2012. The recovery
efforts of Sandy continue even today.2-4 Using applied
epidemiology methods in disaster settings can provide
actionable information for planners and decision-
makers.5

Several factors impacted the provision of public
health services in NYS during Hurricane Sandy.
Flooding played a major role in the interruption and
inaccessibility of services as well as causing harmful
environmental exposures to some residents.2 The
resulting lack of power from the significant flooding
halted public transportation,3 which had an impact
on health care and public health care workers’ ability
to reach their jobs. Lack of power also impacted
clinical laboratories during Hurricane Sandy owing to
the inability to refrigerate specimens after long power
outages.6 Although agencies may have had backup

generators, the tremendous flooding during Hurricane
Sandy caused many generators to fail.3

Hurricane Sandy contributed to limited access to
public health services,7 and hospital closures limited
the access to medical services.8,9 Additionally, the
surge of evacuated patients and community residents
overwhelmed the support that was provided at emer-
gency shelters.3,10-12

Other studies on the response of the NYS Department
of Health (NYSDOH) and NYS local health depart-
ments (LHDs) to Hurricane Sandy revealed the dis-
ruption of communication, challenges with managing
emergency response shelters, and the need for
increased coordination, a process for information
sharing, and increased training and preparedness.13,14

These studies analyzed feedback from NYS public
health executives collected through emergency
reports13 and interviews.14 National workforce studies
have found significant differences between executives
and lower-level health department staff in the
importance that they place on workforce skills.15
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Thus, the current study used a survey to ascertain from a
broader level of public health staff their perceptions of the
impact of Hurricane Sandy on their work and their agencies,
their current training and preparedness, and their prepared-
ness recommendations for future disasters.

METHODS
Study Population and Data Collection
A Hurricane Sandy Guidance Team was formed among
state and local agencies in NYS to provide guidance to
Sandy-related studies. The 52 members of the Guidance
Team represented local and state health departments, offices
of emergency management, and public health providers
impacted by Hurricane Sandy. A study protocol to collect
anonymous feedback from LHD and state staff using surveys
was developed with Guidance Team input and was approved
by the NYSDOH Institutional Review Board (IRB). The
survey of LHD staff included 40 questions and the survey of
NYSDOH staff included 36 questions. Each instrument
underwent review by Guidance Team members and pilot
testing, with subsequent revisions. Final questions were used
to develop 2 web-based surveys using SurveyMonkey software
(SurveyMonkey, Palo Alto, CA).

The target counties within NYS selected for inclusion were
Westchester, Nassau, and Suffolk as these areas were located
in the declared disaster area and their health directors
indicated that they had been impacted. Six more northern
counties within the declared disaster area were excluded as
the result of information provided by their directors that
they were not actually directly impacted (however, those
counties continued to contribute to the Guidance Team).
The LHD representatives on the Guidance Team from the
3 target counties developed a list of staff members who were
involved during Hurricane Sandy, and 357 LHD staff were
invited on the basis of their employment with Westchester,
Nassau, or Suffolk County LHDs during the defined Hurri-
cane Sandy preparedness, response, and recovery period of
October 26, 2012, through November 21, 2012. For
the NYSDOH, 409 staff were invited on the basis of a group
list for a NYSDOH Commissioner’s award related to
Hurricane Sandy.

In January 2015 the LHD staff invited to complete the survey
received an e-mail explaining the survey purpose, con-
fidentiality provisions, information about the IRB approval,
and contact information if they had any questions. The
NYSDOH invited staff received the same information in
February 2015. Within 1 week of the initial notification,
e-mails were sent to ask these staff to complete the web-based
survey within 3 weeks. Reminders were e-mailed to increase
staff participation. Researchers did not seek IRB or personnel
department approval to find other ways to contact non-
responding staff to determine if they were still agency
employees.

Analysis
Survey topics explored in this analysis included personal and
agency preparedness, reported challenges and recommenda-
tions, and use of outside support agencies including ServNY,
which is a registry of health care and mental health professionals
who wish to volunteer during an emergency or major disaster.16

Staff reported if their responsibilities were clearly defined to
them, if they had access to adequate information to perform
their job duties, if they received sufficient emergency training in
preparation for Hurricane Sandy, and if they had adequate
resources to maintain public health services during response.

The Hurricane Sandy response challenges explored were not
identical in the 2 surveys because of the differing roles of LHD
and NYSDOH staff. Questions defining challenges were
grouped into 5 categories for the LHD survey: operational,
communication, service interruptions, staffing challenges, and
shelter challenges. The NYSDOH survey did not include
shelter challenges because NYSDOH staff were not responsible
for shelters. For each challenge, participants selected “Yes” or
“No” responses. Respondents who selected “Unsure/Don’t
remember” or who skipped the question were excluded from
the analysis of that question. Thus, for all results, smaller
denominators are a reflection of those staff who did not answer
the specific questions or were unsure of their answer. Responses
to these closed-ended survey questions were analyzed by using
SAS version 9.2 (SAS Institute, Inc, Cary NC).

Two open-ended questions were included: “Is there anything
else that you need to help respond to weather-related emer-
gencies?” and “Are there any additional recommendations
related to your LHD or NYSDOH that you would like to
make for improving future preparedness, response, and
recovery to weather-related disasters?” Feedback to these
questions was analyzed by using qualitative content
analyses.17 Responses were reviewed by 2 researchers inde-
pendently and were grouped by key words. The final set of key
words or phrases was agreed upon by the 2 researchers who
tallied the total number of times each key word or phrase was
mentioned 17 by using NVivo version 10 (QSR International,
Melbourne, Australia). By use of a similar process to quali-
tative analyses of emergency reports13 and interviews,14 key
words were then sorted into 1 of 11 Centers for Disease
Control and Prevention (CDC) Public Health Preparedness
Capabilities.18 Key words not fitting clearly into one of these
CDC Capabilities were sorted into 5 additional study-defined
capabilities and a miscellaneous category.14

RESULTS
A total of 145 LHD staff (41%) and 160 NYSDOH staff
(39%) responded to the survey. Of those responding, further
screening questions to verify Hurricane Sandy-related work
then excluded 16 (11%) of the LHD staff and 91 (57%) of
the NYSDOH staff. Thus, a total of 129 LHD staff (89%) and
69 NYSDOH staff (43%) were included in the final analyses.
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Survey Participant Demographics
Of the 104 LHD staff and 62 NYSDOH staff who reported
their usual job function during the Hurricane Sandy study
period, there were 51 (49%) and 33 (53%) in the professional/
technical category, respectively. For the other categories, there
were 17 (16%) and 12 (19%) administrators, 14 (13%) and
11 (18%) director/coordinators, 13 (13%) and 5 (8%) clerical,
5 (5%) and 1 (2%) fiscal, and 4 (4%) and 0 clinical, respec-
tively. The years working in public health at the time of the
survey ranged from 4 to 41 years for LHD respondents and
from 3 to 40 years for NYSDOH staff. The median number of
years working in public health at the time of the survey was
14 years for LHDs and 13 years for NYSDOH.

Perceptions of Hurricane Sandy Preparedness
Four questions asked staff to rate their perceptions of pre-
paredness for Hurricane Sandy by use of a Likert scale from
strongly disagree (1) to strongly agree (5). LHD and NYSDOH
staff agreed that their responsibilities were clearly defined
(mean = 4) and that they had access to adequate information
to perform their jobs (mean = 3.9). The mean scores were
midway between “agree” and “neutral” for the preparedness
statement that “the existing resources were adequate to
maintain services” (3.4 and 3.7 for LHDs and NYSDOH,
respectively) and for the preparedness statement that “the
emergency training that I received was sufficient preparation”
(3.6 and 3.5 for LHDs and NYSDOH, respectively).

Challenges
The 24 challenges reported by LHD staff were organized into
5 general categories (communication, operational, service
interruptions, staffing challenges, and shelter challenges) and
ordered by the proportion of staff citing the challenge within
each category (Figure 1). Communication and operational
challenges were reported most frequently, with problems get-
ting fuel in the operational category mentioned most often (82/
95, 86%). In the other categories, the most frequently reported
challenges were issues communicating with external partner
agencies (71/84, 85%) within the communication category, the
inability of staff to report to work (74/102, 73%) within the
staffing challenges category, and problems with maintaining
proper supplies (17/34, 50%) within the shelter challenges
category. The most frequently reported LHD service interrup-
tion was problems with the collection of laboratory samples
(9/13, 69%). Other LHD service interruptions included routine
environmental services (51/78, 65%), routine food establish-
ment inspections (41/78, 53%), problems with the transporta-
tion of laboratory samples (6/13, 46%), and ensuring patient
access to oxygen tanks (14/32, 44%).

For the 19 challenges reported by NYSDOH staff, all of the
communication challenges were the most frequently reported
challenges overall, with issues communicating with other
NYSDOH programs, divisions, bureaus, or units as the top one
(45/59, 76%; Figure 2). In the other categories, the most

frequently reported challenges were lack of power (25/53,
47%) within the operational challenges category and lack of
staff relief (17/53, 32%) within the staffing challenges
category. The most frequently reported NYSDOH service
interruptions were those considered as “other” (ie, pharmacy
services, home health care) (17/32, 53%), followed by assis-
tance to contracted providers (7/32, 22%), disease surveillance
(6/32, 19%), fiscal reimbursement/authorization (4/32, 13%),
and routine environmental services (4/32, 13%). Because
NYSDOH staff were not directly responsible for shelters, there
was no shelter category of challenges in their survey.

Outside Agency Support
Only LHDs as the frontline public health responders were
asked about the support received from outside agencies.
Almost all staff reported that NYSDOH (56/62, 90%) and
county Office of Emergency Management (73/77, 95%)
support was useful (Table 1). Only 50% of the staff (11/22)
reported that the NYS emergency volunteer database (called
ServNY)16 was useful to identify and mobilize volunteer
doctors, nurses, and support staff, while 36% (8/22) reported
being unaware of this support. Federal Disaster Medical
Assistance Teams were reported as being useful by 71%
(29/41) of the staff, while 22% (9/41) reported being unaware
of this support. The federal Incident Management Assistance
Team was reported as being useful by 69% (24/35) of the
staff, while 26% (9/35) reported being unaware of this
support. The American Red Cross was reported as being
useful by 86% of staff (50/58). Additional information about
the use of these systems was not provided by the staff.

Current Training and Preparedness
In response to questions about current (2015) training for
weather-related emergencies, 56% (59/106) of LHD
staff reported having no annual emergency training and 55%
(58/105) reported no practice of their current emergency
plan between October 2012 and February/March 2015
(Figure 3). For NYSDOH staff, 73% (45/62) reported having
no annual emergency training and 63% (39/62) reported no
practice of their current emergency plan since Hurricane
Sandy.

For perceptions of current level of preparedness, 74% of LHD
staff (78/106) reported currently feeling “somewhat” or “very”
prepared as an employee and 68% (71/105) reported feeling
“somewhat” or “very” prepared as a health department for
future weather-related emergencies (Figure 4). Ten percent or
fewer staff reported being “somewhat unprepared” or “not at all
prepared” as an employee (11/106) or as a health department
(8/105). For NYSDOH, 79% of staff (49/62) reported cur-
rently feeling “somewhat” or “very” prepared as an employee,
but this was lower for their program, bureau, unit, or division
(36/62, 58%) and health department (36/61, 59%). Again,
10% or fewer staff reported being “somewhat unprepared” or
“not at all prepared” as an employee (6/62) and as a health
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department (6/61), but 15% (9/62) reported being unprepared
in their program, bureau, division, or other work unit.

Recommendations
In qualitative analyses of the open-ended responses using the
17 preparedness capabilities, the most frequently cited
recommendations by LHD staff to better prepare for future
disasters fell into the following preparedness capability cate-
gories: training and preparedness (11/57, 19%), information
sharing (11/57, 19%), planning (10/57, 18%), emergency
operations coordination (9/57, 16%), flexibility (6/57, 11%),
and mass care (3/57, 5%) (Figure 5). Specific recommenda-
tions included the need for more practical training such as

drills and exercises. The importance of information sharing
was emphasized by one LHD respondent:

Start reaching outside the comfort zone on the govt.
offices and get to the public [before an event]. Sport
events, etc. to distribute information…People in the
hurricane knew nothing of any services available from
Health Services because the information did not get out
there…Senior Centers all over the county is another
place to advise the elderly public. Visit the nursing
homes, drug stores. Get out in the public.

The most frequently cited recommendations by NYSDOH staff
to prepare for future disasters fell into the following capability
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FIGURE 1
New York State Local Health Department Staff Most Frequently Reported Challenges by Category, 2015 Staff Surveys.

Abbreviation: DOH, Department of Health.
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categories: training and preparedness (8/42, 19%), planning
(8/42, 19%), emergency operations coordination (7/42, 17%),
flexibility (6/42, 14%), information sharing (5/42, 12%), and
roles and responsibilities (4/42, 10%) (Figure 5). Specific
recommendations included having a bulleted procedure list for
actions to be taken by staff and agencies during an emergency
and an in-service to practice this procedure, facilitation of
communication between staff in the field and in-office staff, and
provision of flexibility for telecommuting or adjusted work
schedules. With training being the top recommendation for
NYSDOH staff, one respondent recommended:

Require all staff to take basic ICS [Incident Command
System] training as part of their list of annual mandated

staff trainings. Develop, communicate and then oper-
ationalize a true Continuity of Operations plan that
identifies essential and non-essential activities and staff
so that it is crystal clear to all what can cease tem-
porarily and those staff can then be redeployed to
emergency response activities.

DISCUSSION
Assessments are needed to evaluate the factors that inhibited
effective response during Hurricane Sandy to understand the
influences of disaster resilience and develop management
plans to enhance them.19 Much of the feedback provided in
after action reports and evaluation documents for other
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FIGURE 2
New York State Department of Health Staff Most Frequently Reported Challenges by Category, 2015 Staff Surveys.

Abbreviation: DOH, Department of Health.
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disasters may not include a broad spectrum of individual
worker needs.13,20 Other studies have shown that perceptions
of required workforce skills can differ among top executives
and other staff.15 The additional NYS feedback provided
through this survey, which included administrative, director/
coordinator, clerical, fiscal, and clinical staff, gave the
opportunity to expand on our understanding of the impacts of
Hurricane Sandy and on recommendations compared to
existing emergency reports13 and executive interviews.14

Use of an anonymous survey facilitated local and state public
health staff to honestly share their perceptions of the Sandy-
associated challenges, areas for improvement, and potential
solutions to improve future response and recovery planning
and implementation. Overall, LHD and NYSDOH staff were
most concerned about the adequacy of emergency training

and having resources to maintain their services. The
challenges shared by staff exemplified lack of resources such as
fuel, phone service, power/generators, and shelter supplies,
which contributed to the interruption of laboratory, disease
surveillance, and routine environmental services.

Our findings suggest that there are areas that can be improved
to address the existing gaps in preparation for future disasters.
Increasing awareness of statewide volunteer databases, such as
ServNY in NYS,16 may make this type of resource more useful
for future disasters. Measures will need to be taken to assist
public health staff to access resources such as fuel and proper
supplies to maintain emergency shelters. Collaboration with
partners will be necessary to ensure staff have proper relief or
accommodations for flexible work schedules and locations
during response and to prevent the interruption of normal
public health services such as collecting laboratory samples.

Fortunately, about three-quarters of the LHD and NYSDOH
staff reported feeling somewhat or very prepared for future
disasters, although more than half reported no annual train-
ing or practice of their plan. Training and practicing of the
plan is probably prioritized for staff who are more likely to be
involved in emergency response, but the staff who rarely
participate in emergency response may feel less prepared.
Only 19% of the staff provided specific open-ended recom-
mendations that were classified into the training and
preparedness capability. Other studies have indicated the
importance of having practical hands-on drills and exercises
for training.21 It is important to note that many of the
recommendations shared by NYS staff to address policies and
infrastructure are already in place, which indicates the need
for increased awareness and training to ensure staff under-
stand existing policies, resources, and accommodations that
are available to them during future disasters.

Although more trained staff are needed for future response,
studies have found that the continued decrease in state and
local public health workers has been exacerbated by the
reductions in state and federal emergency preparedness
funding.22,23 These reductions impact capacity as exemplified
by the challenges to staff emergency shelters at the local level
during Hurricane Sandy. This reality creates major vulner-
abilities as identified in this research and threatens the ability
of the health infrastructure to deliver an effective and
efficient response when required. This study identified
ServNY as a resource that can be better utilized to address
staff shortages with available emergency volunteers.16

The extensive list of specific challenges reported by the public
health staff should be helpful in agency planning for future
preparedness. With communication challenges reported by
most staff, it is critical to ensure that nontraditional methods
of communicating with partners and the public are in place
and practiced in advance of the emergency. This preparation
and planning will familiarize the public with communication

TABLE 1
Local Health Department Staff Perception of Outside
Agency Support, 2015 Staff Surveysa

Was Support From the
Following Entity Useful?

Useful,
No. (%)

Not Useful,
No. (%)

Unaware of Prior to
Hurricane Sandy,

No. (%)

NYSDOH (n = 62) 56 (90) 5 (8) 1 (2)
County OEM (n = 77) 73 (95) 3 (4) 1 (1)
ServNY (n = 22) 11 (50) 3 (14) 8 (36)
DMAT (n = 41) 29 (71) 3 (7) 9 (22)
MRC (n = 48) 39 (81) 3 (6) 6 (13)
IMAT (n = 35) 24 (69) 2 (6) 9 (26)
American Red Cross
(n = 58)

50 (86) 6 (10) 2 (4)

aAbbreviations: DMAT, Disaster Management Assistance Team; IMAT,
Incident Management Assistance Team; MRC, Medical Reserve Corps;
NYSDOH, New York State Department of Health; OEM, Office of Emergency
Management.
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channels to use and access information during an event.
Operational challenges and interruptions to vital services
were also reported by most staff, which require mobilizing of
resources ahead of the emergency.

Limitations
The study goal was to provide a platform for staff from all
sectors of the impacted health departments to share their
experiences during Hurricane Sandy, and staff representing
multiple job functions were successfully included. However,
it is possible that there were other staff who worked during
the hurricane who were not included on the invited
respondent lists and thus were not provided the opportunity
to participate. Recall also may have been a problem as this
survey was conducted 2 years after Hurricane Sandy.

The initial list of potential NYSDOH survey recipients
appears to have problems because 56% excluded themselves
from survey completion by indicating that they were not
involved in Hurricane Sandy-related response efforts. The list
had been generated for a recognition ceremony. Upon
receiving the invitation to the survey, many may have
perceived that they really did not contribute to the Hurricane
Sandy response. Some may also have excluded themselves
because their response efforts were initiated after the
study-defined response period.

The proportion of staff providing answers to some
questions was low. For example, only 24 to 26 of the 69
NYSDOH staff participating in the survey (35-38%) provided
information about their degree of agreement with the 4
statements concerning preparedness and training, in contrast
to 106 to 108 of the 129 LHD staff (82-84%). Some potential
influences on this response rate may include staff
concerns about providing feedback because the results would
reflect on their agency. The LHD response rate was
possibly better because the names of the specific LHDs were
not singled out. Another reason for the low response
rate could be a conflicted perception about how to respond
when questions reflected overall experiences and lacked
specificity.

CONCLUSIONS
Local and state health staff in NYS generally agreed that they
were prepared and found a number of state and local resources
useful to them during the disaster, although many have not
participated in training and practicing of an emergency
response plan since Hurricane Sandy. The staff preparedness
recommendations for improvement most frequently were in
the training and preparedness capability, although staff
frequently reported communication, operational, service
interruption, and staffing challenges, as well as shelter chal-
lenges at the local level. Staff recommended that trainings
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should be interactive, and that coordination and planning
activities should occur and be practiced prior to an
emergency event.

LHD and NYSDOH staff feedback was collected to
assess perceptions of preparedness and challenges during
the Hurricane Sandy response period. This study differed
from standard after action efforts because it occurred 2 years
after the event, thus providing the opportunity for
anonymous feedback and more time for reflection. This study
is additionally unique because it involved more systematic
collection of data on questions of interest and included
specific input from staff representing all levels within health
departments.
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