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Abstract
Objective: Services provided by the Special Supplemental Nutrition Program for
Women, Infants, and Children (WIC) were interrupted in 2012 when Superstorm
Sandy struck New York State (NYS). The present study evaluates the impact on
WIC providers.
Design: A focus group, telephone interviews and anonymous online survey were
conducted. Qualitative data were analysed by coding transcribed text into key
words and identifying major and minor themes for strengths, challenges and
recommendations using national public health preparedness capabilities. Survey
responses were analysed quantitatively; reported challenges were classified by
preparedness capability.
Setting: The focus group was held at a 2014 regional WIC meeting. Interviews and
a survey were conducted via telephone in 2014 and online in 2015, respectively.
Subjects: WIC staff representing New York City and three NYS counties.
Results: In the focus group (n 12) and interviews (n 6), ‘emergency operations
coordination’ was the most cited capability as a strength, ‘environmental health
protection’ (against environmental hazards) as a challenge and ‘flexibility’ (on
rules and procedures) as a recommendation. In the survey (n 24), the capability
‘information sharing’ was most often cited as a challenge. Most staff (66·6%)
reported their programmes were at least somewhat prepared for future weather-
related disasters. Only 16·7% indicated having practiced a work-related
emergency response plan since Sandy. Staff who practiced an emergency
response plan were more likely to indicate they were prepared (P < 0·05).
Conclusions: The study identified WIC programme areas requiring preparedness
improvements. The research methodology can be utilized to assess the continuity
of other public health services during disasters.
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The Special Supplemental Nutrition Program for Women,
Infants, and Children (WIC) provides supplemental food,
nutrition education/counselling and linkages with health
and social services for low-income, at-risk populations in
New York State (NYS). These services are provided by
WIC agencies with sites located in local health depart-
ments (LHD), hospitals and other community-based
organizations. On 29 October 2012, Superstorm Sandy
(Sandy) struck NYS, directly causing forty-eight deaths(1).
The most complete damage estimates are for New York
City (NYC), which reported $US 4·5 billion in damages to
city agencies (out of an estimated $US 19 billion in total

damages to NYC). Sandy also interrupted the operation of
health-care facilities(2) and the delivery of routine public
health services(3,4).

WIC providers offer vital services to vulnerable popu-
lations with unique health needs. The Centers for Disease
Control and Prevention (CDC) acknowledges the distinct
health issues faced by pregnant women and infants during
and following disaster events(5). It recommends that
disaster preparedness planning and response efforts
account for the effects that disrupted public health systems
may have on pregnant women, postpartum/breast-feeding
women and their infants. In addition, CDC’s Division of
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Reproductive Health has guided the development of a set
of post-disaster epidemiological indicators for pregnant
and postpartum women and their infants intended to
evaluate the impact of disasters on and the needs of these
populations following disasters(6). Access to WIC services
was included as an indicator.

Efforts to incorporate the health needs of pregnant and
postpartum women and infants into disaster preparedness
and response plans are justified by a growing body of
evidence highlighting the adverse effects that disasters can
have on the health of this vulnerable group. Women char-
acterized as having ‘high hurricane’ exposure, a classification
indicative of experiences such as severe damage to one’s
home or being without electricity for greater than one week
among others, have been found to be at an increased risk of
giving birth to infants with low birth weight(7). Women with
this exposure were also found to be at increased risk for
post-traumatic stress disorder and depression(8).

Despite the importance of WIC services, the impact of
weather-related disasters like Sandy on WIC services or WIC
programmes’ preparedness for and response to such
emergency events is not well studied. However, the impact
of Sandy on routine public health services such as tuber-
culosis control programmes(3) and services for injection drug
users(4) has been previously described. We have previously
studied the impact of Sandy on various parts of the public
health system in New York(9–11). This research was funded
in 2013 by the CDC to identify ways to improve preparation,
response and recovery efforts for future disasters. The aim of
the present study was to collect and analyse WIC-specific
information as part of the overall NYS evaluation.

Methods

The geographic area for the present study was focused on
the areas of NYS most heavily impacted by Sandy,
including Nassau County, Suffolk County, Westchester
County and NYC. To support the study, a Sandy Guidance
Team was established to offer study oversight. The Gui-
dance Team represented multiple agencies, including WIC
providers from declared disaster areas in NYS, NYS
Department of Health (NYSDOH) staff, LHD staff, aca-
demic partners including faculty with qualitative and
quantitative research expertise, and emergency managers.

A mixed-methods (both qualitative and quantitative)
approach was utilized to evaluate the impact of Sandy onWIC
providers. Feedback was collected from WIC staff in the three
counties and NYC during three phases: a focus group,
semi-structured interviews and an anonymous survey. Mem-
bers of the Guidance Team provided guidance for all three
phases. Approval from the NYSDOH Institutional Review
Board was obtained for all protocols and questionnaires
utilized in conducting this research. For the present study
purposes, the Sandy preparedness, response and recovery
period was defined as 26 October 2012 to 21 November 2012.

The focus group served as an initial step in pinpointing
strengths, challenges and recommendations related to eleven
Public Health Preparedness Capabilities developed by the
CDC(12). Focus group participants were recruited from
representatives of WIC programmes (affected by Sandy)
attending the annual NYSDOH Metropolitan Area Regional
Office WIC Directors’ Meeting held in June 2014 in NYC.
Meeting attendees were instructed that they must represent a
WIC programme that served an area impacted by Sandy to be
eligible to participate in the focus group. All attendees who
met this requirement were invited to participate. Participants
included WIC programme directors, coordinators and other
staff, and one vendor management agency (VMA) which
works with grocery stores and pharmacies where WIC che-
ques are redeemed. The focus group was intended to collect
WIC provider feedback regarding the strengths and chal-
lenges of their Sandy response and recovery activities and
recommendations for future preparedness. A pre-developed
list of questions was used. The focus group was conducted
by a NYSDOH researcher (A.S.H.) and a second researcher
(S.R.M.) recorded and transcribed the responses.

WIC focus group participants were subsequently invited
to complete individual telephone interviews. These semi-
structured interviews were used to obtain more in-depth
personalized feedback from focus group participants only.
The phone interviews were administered from July 2014 to
November 2014 by a NYSDOH researcher (A.S.H.).
Interview participants were informed that their responses
were strictly confidential and identifying information
would not be further utilized. Participant responses were
recorded and transcribed by a second researcher (S.R.M.).

Based on information received from the focus group
and interviews, an anonymous online survey was devel-
oped and offered to all WIC staff members in the affected
areas to identify their most important challenges and
recommendations. All focus group and interview partici-
pants were also invited to participate. The Guidance Team
collaborated with focus group participants to identify and
reach additional WIC and VMA staff located in Nassau
County, Suffolk County, Westchester County and NYC for
participation. Only staff members who had been involved
in Sandy preparedness, response and recovery activities
between 26 October 2012 and 21 November 2012 were
eligible to participate.

The survey was developed and administered in January
2015 using SurveyMonkey©. The WIC staff, identified in
the affected areas, were emailed the survey link and given
four weeks to complete the survey electronically; remin-
ders were also sent by email. They were also offered the
option to complete a paper version of the survey delivered
by mail. Survey participants were given the option of
skipping questions they did not wish to answer.

Qualitative analysis
Focus group and interview transcripts were evaluated for
accuracy before being analysed and coded by two
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independent coders (A.S.H. and S.R.M.) using open cod-
ing and grounded theory methodology(13) and NVivo
version 10 software (QSR International, Melbourne, Aus-
tralia). A codebook developed and used in an earlier
Sandy study was used for coding(9). Intercoder reliability
was assessed using percentage agreement and Cohen’s
kappa. If a code with less than 80% agreement or with κ
lower than 0·7 was encountered, it was re-examined and
negotiated until agreement was reached.

The coders identified key words that were subsequently
classified as strengths, challenges or recommendations based
on the context in which they were used. These key words
were then categorized by eleven Public Health Preparedness
Capabilities developed by the CDC(12) and six other study-
defined preparedness capability categories, including a
miscellaneous category(9) (Table 1). The study-defined
preparedness capability categories were developed to
accommodate key words that fit into multiple CDC pre-
paredness capabilities. One open-ended survey question
that inquired about recommendations for improving future
preparedness, response and recovery was also coded and
categorized in this manner. Identified key words were used
to explore major and minor themes in the form of pre-
paredness capabilities and their corresponding strengths,
challenges and recommendations. For selected prepared-
ness capability categories representing these themes,

examples of strengths, challenges and recommendations
along with participant quotations are presented.

Quantitative analysis
The anonymous online survey consisted of twenty-eight
questions covering participant employment information, the
impact of Sandy on the continuity of WIC services, challenges
encountered during and in the aftermath of Sandy, pre-
paredness for future disasters, and recommendations for
improving preparedness, response and recovery efforts in the
future. Responses were recorded using yes/no, multiple-
choice, Likert-scale and open-ended questions. Frequency
distributions and percentages of survey question responses
were generated and analysed using the statistical software
package SAS™ versions 9.3 and 9.4. Due to small numbers
and concerns about non-normal distribution of some data,
Spearman’s rank-order correlation and Kruskal–Wallis tests
were performed using SAS. A summary challenge impact
variable was created by summing the total number of times
participants indicated that they had faced a challenge
inquired about in a survey question.

Results

At the WIC Directors’ Meeting, eleven WIC staff and one
VMA participated in the focus group. Of these twelve

Table 1 Public health preparedness capabilities used to categorize key words from qualitative data in 2014 WIC provider focus group and
interviews and 2015 surveys(9)

Preparedness capabilities Definition

CDC-defined capabilities(12)

Community preparedness Ability of communities to prepare for, withstand and recover
Community recovery Ability to collaborate with community partners to plan and advocate for the rebuilding of public

health systems
Emergency operations coordination Ability to direct and support an event or incident with public health or medical implications

by establishing oversight, organization and supervision
Emergency public information

and warning
Ability to develop, coordinate and disseminate information, alerts and notifications to the public

and incident management responders
Information sharing Ability to conduct multijurisdictional exchange of health-related information and situational

awareness data
Mass care Ability to coordinate with partner agencies to address public health, medical and mental/

behavioural health needs of those impacted
Medical countermeasure dispensing Ability to provide medical countermeasures
Medical material management Ability to acquire, maintain, transport, distribute and track medical material during an incident
Medical surge Ability to provide adequate medical evaluation and care during events that exceed the limits

of the normal medical infrastructure
Public health epidemiological

investigation and surveillance
Ability to create, maintain, support and strengthen routine surveillance and detection systems

and epidemiological investigation processes
Volunteer management Ability to coordinate the identification, recruitment, registration, credential verification, training

and engagement of volunteers to support the public health agency’s response to incidents
of public health significance

Other capabilities(9)*
Environmental health protection Ability to protect the public from environmental hazards
Flexibility Ability to respond based on flexibility in funding, reimbursement, regulations and law
Planning Plan, implement and modify current plans/policies/protocols or the ability to develop new plans/

policies as needed to respond to the incident
Roles and responsibilities Ability to respond efficiently due to leadership, roles and responsibilities being clearly

understood and adhered to
Training and preparedness Adequate training initiatives, drills and/or exercises developed prior to the disaster
Miscellaneous Remaining items that did not fit into a capability

WIC, Special Supplemental Nutrition Program for Women, Infants, and Children; CDC, Centers for Disease Control and Prevention.
*Capabilities defined for the present study’s purposes.
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focus group participants invited to complete an individual
interview, six (50·0%) completed it. Five WIC programmes
and one VMA were represented. Of fifty-three WIC staff
members and one VMA staff member identified by the
Guidance Team in the three affected counties and NYC
who were invited by email to participate in the
anonymous survey, including focus group and interview
participants, twenty-five (46·3%) responded to the survey.
One survey participant was then excluded from the
analysis because they had not assisted with preparedness,
response and recovery activities related to Sandy. Partici-
pants in all three phases of the study combined repre-
sented WIC sites situated at LHD, hospitals, federally
qualified health centres and other locations.

Qualitative (focus group, interview and survey)
results
Key words were identified from the transcribed text of the
focus group, interviews and one open-ended survey
question. Key words were then categorized as strengths,
challenges or recommendations and classified by pre-
paredness capability. Major (the top three) and minor
themes were identified (Table 2).

Strengths
Three major preparedness capability themes related to
strengths of the WIC programme’s preparedness and
response were identified. These were ‘emergency opera-
tions coordination’, ‘flexibility’ and ‘information sharing’
preparedness capabilities. Within the ‘emergency opera-
tions coordination’ theme, the willingness and dedication
exhibited by staff in providing services to their clients was
a commonly cited strength. In the aftermath of Sandy,
some staff took on extra coordination responsibilities to
support accessibility of WIC services despite the negative
impacts (loss of electricity at their homes, damage to or
even loss of their homes, etc.) they had experienced
themselves due to Sandy.

Under the ‘flexibility’ capability theme, the flexibility
displayed by WIC sites in accepting clients transferred
from other WIC sites was a strength. Such WIC sites pro-
vided services and assistance to clients unable to obtain
service from their regular WIC site. For the ‘information
sharing’ capability theme, a strength was maintenance of
valuable internal communication. Specifically, internal
communication between staff members situated at various
health departments or WIC providers’ offices was
generally clear, well-planned and sustained throughout
Sandy’s aftermath.

The ‘planning’ and ‘emergency public information and
warning’ preparedness capability themes were minor themes
representing strengths in the WIC programme’s emergency
preparedness and response efforts. Ten other preparedness
capabilities combined accounted for just 20·7% of all strength
key words and thus were classified as minor themes. No
strengths related to ‘medical countermeasure dispensing’ or

‘medical material management’ preparedness capabilities
were reported.

Challenges
The challenge of ‘environmental health protection’ was a
major theme. Flooding was a commonly encountered
threat to environmental health. It resulted in damage to
servers, electronic equipment, computers, paperwork,
food stores and site buildings. Flooding also contributed to
unsanitary conditions at many host sites due to mould and
the intermixing of flood and sewer water. Due to such
destruction, staff at some sites were unable to access lists
of monthly active participants via the NYS WIC Statewide
Information System (WICSIS), an administrative database
for the NYS WIC programme. Flooding also severely
limited both staff and client access to WIC provider sites
due to destruction of the site and/or transportation barriers.

Difficulty in ‘emergency operations coordination’ was a
second major challenge theme. Coordination challenges
included problems in associating and validating manually
written WIC food cheques (WIC cheques are usually
generated by computer) due to a lack of resources for
emergency operations. Resources lacked included com-
puters, staff and even suitable locations at which to work.
Some staff experienced difficulty reporting to work to
coordinate their programme’s response due to transpor-
tation issues and being personally affected by Sandy.
Many WIC sites had suffered damage from Sandy, and
many were without electricity, creating a need for tem-
porary workspaces. WIC provider challenges related to
‘flexibility’ in programme operations was the third major
challenge theme. WIC staff found manual cheques tedious
to write and faced difficulty in associating and validating
them. Provider sites often had no way to self-produce
manual cheques and some did not have enough cheques
in stock for use in the aftermath of Sandy. Further com-
plicating the use of manual cheques, a number of stores
were inflexible in their procedures for accepting WIC
cheques, sometimes refusing to accept them.

The ‘information sharing’ and ‘community recovery’
preparedness capabilities were minor themes posing
challenges to WIC programmes. As additional minor
themes, nine other preparedness capabilities accounted
for 17·8% of all challenge key words. No challenges
related to ‘volunteer management’, ‘medical counter-
measure dispensing’ or ‘public health epidemiological
investigation and surveillance’ were identified.

Recommendations
There were numerous recommendations for improving
the WIC programme’s ‘flexibility’ in emergency events, a
major recommendations theme. Recurring recommenda-
tions included the need for flexibility in obtaining backup
computers and laptops, accessing an internet (rather than
intranet)-based WICSIS, and establishing mobile centres
and/or temporary WIC sites for emergency use.
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Table 2 Quotations by preparedness capability themes: 2014 WIC provider focus group and interviews and 2015 survey

Preparedness capability themes Selected key words Quotes

Major strength themes
Emergency operations coordination Staff response ‘The best thing is when you work with people and you don’t know them until something happens …

[The staff] would still come in and spend seven hours sitting and talking and calling and go home
before the sun goes down because they had to clean. It was phenomenal.’

Flexibility WIC transfers ‘We did tell other WIC programmes that we were here if they needed to transfer their clients to us
temporarily.’

Information sharing Communication ‘Core of everything we do is communication and I feel like here in the [agency] we did a good job
planning in advance and communicating. We had regular phone calls. About what to expect, what
were the plans.’

Example minor strength themes
Planning Planning ‘Basically, my boss was contacted by her superiors in the DOH to call every employee to start

mobilizing and start a plan to take care of our participants. We were mobilized the day before.’
Emergency public information and
warning

Public communication ‘One site we did evacuate people home, but we closed the clinic at that time and were able to leave
messaging for clients that it was closed and about the two other sites. Had someone that lived in
that community go to the office and put signage on the door in case anyone showed up.’

Major challenge themes
Environmental health protection Flooding ‘The combination of bay water, sewer water, ocean water … We didn’t want to set foot in our offices.

Even all our prep plans and all our policy papers and everything were gone.’
Emergency operations coordination Resource management ‘Driving back and forth picking up equipment to get the place up and running. Staff members. Told to

make this a temp site. Try to get computers. Had to wait for computers from the site. That took
time.’

Flexibility WIC resources ‘NYS vendors have to fill in entirety or can’t take the WIC cheque. So some vendors might have milk,
some might have different types of WIC-acceptable items, but even though they had some stuff
they couldn’t take the cheque because they have to fill it in its entirety.’

Example minor challenge themes
Information sharing Data accessibility ‘Major problem with WICSIS computer system … If it was internet-based system, we could have

worked from our cars or a rented van with a laptop.’
Community recovery Facilities ‘Office totally gone. Under 5 feet of water. Putting things up on tables was not effective. All the tables

were moved. Things were blown into different locations ... Even temp equip was damaged. So
couldn’t even use temp site.’

Major recommendation themes
Flexibility WIC resources ‘They already have temporary WIC stations on a dolly in upstate NY. They roll it in. I don’t understand

why we can’t have that … They open up in the fire station. They have people come in for
appointments, they print their cheques, and then they pack up.’

Information sharing Partner communication ‘Basically prior to storm I think that every agency should be emailed with what is expected of us.
There should be better contact with regional office.’

Emergency operations coordination Resource management ‘Access to another WIC office. To resources from other WIC agencies if they have extra. They have a
spare computer, they could give us one.’

Example minor recommendation themes
Planning Protocol ‘They should email us something to put things higher up on a higher level. There has to be a

directive.’
Public information and warning Public communication ‘Basically, what we suggest is that they have radio announcements with updates. The county has

announcements saying this clinic is closed this clinic is open. You need to go here. Please call this
number.’

WIC, Special Supplemental Nutrition Program for Women, Infants, and Children; DOH, Department of Health; NYS, New York State; WICSIS, WIC Statewide Information System.
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There were also many recommendations belonging to
another major theme ‘information sharing’, including
improved partner communication. WIC provider sites
expressed a desire for better communication of expecta-
tions and greater support from partner agencies such as
regional health offices and the state health department.
WIC staff reported the need for more frequent commu-
nication with state and regional health departments prior
to and in the aftermath of Sandy regarding disaster plan-
ning and preparation, WIC providers’ needs and actions to
take. Some staff recommended that state and regional
health offices establish contact with WIC provider sites
more immediately after Sandy and that information should
be conveyed to WIC sites faster. The importance of
holding a debriefing session for WIC providers led by the
state health department soon after Sandy was also
emphasized. Some staff noted that communication with
WIC vendors might be improved by establishing
alternative methods of communication in addition to by
telephone.

Recommendations under the ‘emergency operations
coordination’ capability major theme included suggestions
for increased coordination and sharing of basic resources,
such as cheque stock paper and toner, between WIC
offices during emergencies.

For minor themes, other recommendations belonged to
the ‘planning’ and ‘training and preparedness’ prepared-
ness capabilities. Six other preparedness capabilities
accounted for 15·8% of all recommendation key words
when combined. There were no recommendations for
improving ‘environmental health protection’, ‘mass care’,
‘medical surge’, ‘medical countermeasure dispensing’,
‘public health epidemiological investigation and surveil-
lance’ or ‘volunteer management’ reported.

Quantitative (survey) results
Out of the twenty-four survey participants, the primary
functional job titles reported were ‘WIC Director/Coordi-
nator/Site manager’ (38·9%, n 7), ‘Nutritionist/CPA’
(33·3%, n 6) and ‘Clerical support’ (27·8%, n 5). CPA is the
abbreviation for competent professional authority. Six
participants did not report a job title.

The median number of years participants had been
employed by or contracting for a WIC programme was 7
(range 2–30; n 18). The median number of years partici-
pants had been employed or contracted to work in a
public health field was 15 (range 2–31; n 17). During the
Sandy survey period, sixteen (94·1%) participants were
full-time employees with WIC and one (5·9%) was a part-
time employee with WIC (seven did not report their
employee status). Twelve (66·7%) participants reported
that their WIC programme was part of an LHD while six
(33·3%) reported their WIC programme was not (six did
not provide a response). Nine (45·0%) staff described the
overall impact of Sandy on their WIC programme as
severe, eight (40·0%) staff described the impact as

moderate, and one (5·0%) staff member was unsure
of the impact (four staff did not respond with an
impact level).

Challenges
Challenges reported on the survey were categorized by
preparedness capability (Fig. 1). The most commonly
reported challenges were in the ‘information sharing’
preparedness capability. Within this capability, all of those
responding to the questions indicated difficulty contacting
WIC recipients (n 18), the general public (n 19) and their
colleagues at other government agencies (n 16), although
some did not answer these questions. Most also reported
problems corresponding with staff in their own
programme (94·7%, n 18/19), disruptions in phone service
(93·8%, n 15/16) and barriers to accessing NYS WICSIS
(81·3%, n 13/16). WIC staff reported that information was
most often shared with WIC recipients by phone (77·8%,
n 14/18), in person (61·1%, n 11/18) and postal service
(27·8%, n 5/18). Text messaging (11·1%, n 2/18) and fax
(5·6%, n 1/18) were rarely used, and other modes of
communication such as email, website and social media
were never used. One participant (5·6%, n 1/18) reported
being unsure of how information was communicated to
WIC recipients.

WIC providers encountered many challenges in
‘emergency operations coordination’ (Fig. 1). All respon-
dents (n 17) indicated that routine WIC service operations
were interrupted by Sandy. Providers also experienced
transportation-related challenges, including problems
obtaining fuel (100·0%, n 15/15) and trouble procuring
vehicles (58·8%, n 10/17). Most staff reported the absence
of generators (75·0%, n 12/16). While Sandy’s impact
prevented some WIC staff from reporting to work (44·4%,
n 8/18), there were few problems with staff being
unwilling to volunteer (6·3%, n 1/16) and no reports
(0·0%, n 0/17) of staff being unwilling to perform duties
outside their normal scope.

The final three preparedness capabilities reported as
challenges in the survey included ‘environmental health
protection’, ‘community recovery’ and ‘flexibility’ (Fig. 1).
The majority of participants dealt with power outages
(94·4%, n 17/18) and limited access to worksites (77·8%,
n 14/18), challenges classified under ‘environmental
health protection’ and ‘community recovery’ preparedness
capabilities, respectively. Within the ‘flexibility’ category,
70·6% (n 12/17) of participants reported challenges
accessing storm-restricted areas, 56·3% (n 9/16) reported
challenges in accepting WIC client transfers from other
provider sites and 41·2% (n 7/17) reported challenges in
transferring WIC clients to other provider sites.

Preparedness for Superstorm Sandy
Figure 2 summarizes WIC staff members’ average agree-
ment with several preparedness-related statements in
respect to their experiences during Sandy. Using a five-
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point Likert scale (with 1 representing ‘strongly disagree’
and 5 representing ‘strongly agree’), most WIC staff agreed
that their responsibilities were clearly defined to them
(mean 4·0, n 18), that existing resources were adequate to
sustain WIC services (mean 3·8, n 18) and that they had
access to information necessary to perform their job duties
(mean 3·7, n 18).

Staff expressed the lowest level of agreement with the
statement that their emergency training was sufficient
preparation (mean 3·4, n 17), and one respondent was
unsure. Those reporting fewer challenges in the survey
had significantly (P < 0·05) greater agreement that staff

members’ responsibilities were clearly defined to them
(Spearman’s rank-correlation coefficient (rs) = 0·579), that
staff had access to information necessary to perform their
job duties (rs = 0·544) and that emergency training was
sufficient preparation (rs = 0·665).

Preparedness for future disasters
Figure 3 summarizes WIC staff members’ perception of
their personal level of preparedness for future weather-
related disasters as well as their WIC programme’s level of
preparedness. More than two-thirds (70·6%, n 12/17) of
WIC providers reported that they, as an employee, were
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Fig. 1 (colour online) Challenges by preparedness capability: results from the 2015 WIC provider survey evaluating Superstorm
Sandy’s impact on provision of WIC services in NYS during the Sandy survey period of 26 October 2012 to 21 November 2012
(WIC, Special Supplemental Nutrition Program for Women, Infants, and Children; NYS, New York State; WICSIS, WIC Statewide
Information System)
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somewhat or very prepared for future weather-related
disasters. A slightly lower proportion (66·6%, n 12/18) felt
their WIC programme was somewhat or very prepared. No
staff members rated themselves or their WIC programmes
as ‘not at all prepared’, and only 5·6% were unsure about
their programmes.

When staff were asked if they had participated
in practicing an emergency response plan at their WIC
site since Sandy, only 16·7% (n 3/18) reported that they
had. Employees who reported practicing an emergency
response plan at their site were more likely to indicate
that they, as an employee, were prepared for future
weather-related disasters (P < 0·05). Only 27·8% (n 5/18)
of staff reported that their WIC programme hosted annual
weather-related emergency preparedness training for staff.
However, more than half of the staff reported that their
WIC programme had an emergency operations plan in
place (61·1%, n 11/18), including protocols to advise
clients of potential disruptions in WIC service prior to
weather-related emergencies (50·0%, n 9/18).

Discussion

The present qualitative and quantitative assessment of the
impact of Sandy on the WIC programme identified many
potential areas for improvement. One area was emergency
planning. WIC staff experienced difficulty sustaining the
provision of services due to flood damage and inaccessible
worksites. This limited access to electronic WIC client data
and resulted in the disruption of communication (both
within the programme and with clients) and routine ser-
vices. The institution of plans for backing up data, securing
mobile electronic equipment, establishing alternative
worksites, maintaining communication with clients and
colleagues, and educating staff about their duties during
emergency situations would enhance the resiliency of WIC.

Communication problems were common. Communica-
tion between WIC staff, WIC recipients and other agencies
could be improved by increased use of texting and social
media platforms and the collection of alternative contact
information from recipients. Other areas for improvement

My responsibilities were clearly
defined to me (n 18)

The existing resources were adequate
to maintain services (n 18)

I had access to adequate information
to perform my job duties (n 18)

The emergency training I received
was sufficient preparation (n 17) 3.4

3.7

3.8

4.0

1 2 3 4 5

Strongly
disagree

Disagree Neutral Agree Strongly
agree

Fig. 2 (colour online) WIC staff members’ mean agreement with various preparedness-related statements in respect to their
experiences in provision of WIC services in NYS during during the Superstorm Sandy survey period of 26 October 2012 to 21
November 2012: results from the 2015 WIC provider survey (WIC, Special Supplemental Nutrition Program for Women, Infants, and
Children; NYS, New York State)
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Fig. 3 (colour online) Perception of preparedness for future weather-related disasters ( , as an employee, n 17; , WIC
programme, n 18): results from the 2015 WIC provider survey evaluating Superstorm Sandy’s impact on provision of WIC services
in NYS during the Sandy survey period of 26 October 2012 to 21 November 2012 in 2012 (WIC, Special Supplemental Nutrition
Program for Women, Infants, and Children; NYS, New York State)
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included clarifying flexibilities in WIC policies during
disasters and coordinating the sharing of resources among
WIC agencies. Interestingly, while client transfers between
WIC sites was noted as a strength under the ‘flexibility’
capability for focus groups and interviews, both accepting
and transferring WIC recipients was reported as a
challenge by some survey respondents (Fig. 1). A possible
explanation for this is that while WIC sites demonstrated
flexibility in their emergency response through their ability
to transfer WIC recipients or accept transfers, the transfer
process itself was found to be inefficient or burdensome
by some WIC staff. Finally, WIC staff should practice
emergency training with a focus on preparedness and
response activities unique to WIC programmes. The
development of such training programmes by local
WIC agencies in partnership with NYSDOH would be
especially valuable because it would foster interagency
communication critical to emergency response efforts and
provide an opportunity to collect input from a variety
of public health professionals. Following development of
a training programme, it would be beneficial if all
collaborators determined a schedule for the routine review
of the programme.

No published assessments were identified for the effects
of natural disasters on WIC programmes. However, several
studies have examined the impact of Sandy on NYSDOH
and LHD(9–11), with similar results to the current assessment.
In those studies, the public health agency preparedness
capabilities ‘emergency operations coordination’ and
‘information sharing’ contained the greatest number of
strengths, and challenges were commonly related to
‘emergency operations coordination’ and ‘environmental
health protection’(9,10). Survey responses indicated that
while NYSDOH and LHD staff were generally prepared for
Sandy, they faced a number of challenges including
communication problems, operational issues, public health
service interruptions and staffing challenges(11).

Although challenge key words comprised most of the
key words identified, a number of notable strengths were
also identified. The commitment of WIC staff to meeting
the needs of their constituents was frequently acknowl-
edged. This same commitment has been highlighted in
studies of the response of public health workers in
tuberculosis control programmes to Hurricane Katrina(14)

and Sandy(3). WIC staff were willing to take on additional
responsibilities such as working in special needs shelters,
accommodating WIC recipients outside their service areas,
and making efforts to maintain contact with their collea-
gues and WIC recipients.

Sandy caused substantial damage to WIC programme
resources essential for the provision of services. It also
made important locations, e.g. worksites, inaccessible.
Flooding was a major issue, destroying paperwork, WIC
identification cards, servers, computers and other elec-
tronic equipment. The loss of WIC identification cards may
be less of an issue in the future as NYSDOH plans to pilot

the use of WIC plastic benefits cards in 2018. Sandy
resulted in some sites losing power and left others inac-
cessible to both WIC providers and their clients. During
Hurricane Katrina, the Louisiana Tuberculosis Control
Program faced similar concerns. The programme’s main
building housing the state’s tuberculosis testing laboratory
and stockpiles of medication was flooded, making it
unreachable(14). Other public health programmes were
also impacted by the uninhabitable conditions created by
Hurricane Katrina, including the HIV Outpatient Program
(HOP)(15). HOP clinics were constructed in new tempor-
ary sites to enable the provision of services.

Lessons learned from other public health programmes
can be helpful in improving WIC preparedness. A CDC
study found improvements in continuity of care received
by patients suffering from tuberculosis in Sandy-affected
areas compared with patients in Katrina-affected areas(3).
These improvements likely resulted from preparedness
activities including the creation of line lists with names of
patients likely to be impacted, the provision of treatment
to patients for self-administration, relocating medications
to secure places, making backup copies of patient records,
providing patients with a list of health department contacts
and phone numbers, and collecting contact information
for patients’ friends and family living in unaffected areas.
Continuity of care can be improved based on analysis of
problems in previous storms such as Hurricane Katrina in
2005(14,16). Following Hurricane Katrina, HOP recom-
mendations called for the backup of electronic clinical
records(15).

Data inaccessibility was a persistent problem for WIC
providers. Many data accessibility issues for the WIC
programme resulting from Sandy were due to providers’
inability to access WICSIS (an intranet-based system) as a
result of damage to servers. Resources including compu-
ters, fuel, generators, access to vehicles and even staff to
sustain the programme were limited during Sandy. WIC
programmes must ensure that they have the resources
necessary to support the provision of some level of
services during disasters. This entails protecting current
resources and securing backup ones. It is essential to store
electronic equipment and important resources in
protected locations, back up data to a secure source and
pre-identify temporary WIC sites.

Information sharing also represented a gap in the WIC
programmes’ preparedness and response. Programmes
should establish information-sharing networks to com-
municate with both colleagues and WIC recipients during
emergencies. This might involve compiling and regularly
updating emergency contact lists or exploring other means
of communication through cell phones, social media or
email. Tuberculosis control programmes in regions affec-
ted by natural disasters such as Hurricane Katrina(14),
Hurricanes Gustav and Ike(16) and Sandy(3) have made
good use of information sharing as a tool to ensure
continuity of service. During Hurricane Katrina, public
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health agencies established a Katrina TB Helpdesk to
reconnect displaced tuberculosis patients with care(14).

Emergency response training and planning would equip
WIC staff with the ability to work efficiently during
emergencies. The present study indicated that not all WIC
programmes regularly practice WIC-specific emergency
response plans despite potentially having them in place.
In the future, training conducted should include relevant
staff members and emphasize preparedness activities of
particular importance to WIC staff, such as collecting
alternative contact information from clients, clarifying WIC
policies with vendors, and printing copies of monthly
active participants on a monthly basis. NYSDOH and WIC
agencies should determine how often existing policies and
materials regarding emergency training should be
reviewed. NYSDOH might consider contributing to
the development and delivery of updated training.
Collaboration between NYSODH and WIC providers
would be helpful in identifying the format in which training
should be delivered, deciding how often emergency
response plans should be practiced and determining the
appropriate level of training for different staff members.

In future emergency situations, there are several steps
WIC providers could take to support continuity of services.
Data should be securely stored on multiple devices,
including external drives such as USB devices or even a
device at an off-site location. It is also helpful to identify
alternative workspaces in case the current workspace
becomes inaccessible or unusable during an emergency
event. Clients can be notified of these alternative locations
in advance of an emergency event. The collection of pri-
mary and alternative contact information by WIC agencies
from both clients and vendors would facilitate clients’
access to WIC services during emergencies. Educating
vendors on the application of WIC policies during emer-
gency events would be beneficial. Finally, training and
preparedness plans developed might emphasize ways to
enhance interagency communication and resource sharing.

The data for the present study had limitations. The lim-
ited number of impacted WIC providers in the three
counties and NYC resulted in small numbers of staff
members participating in the focus group, interviews and
survey. This restricted our ability to assess subgroup dif-
ferences. Additionally, generalizability is uncertain because
participants were volunteers rather than randomly selected.

Participation rates were similar for both the interviews
(50·0%) and survey (46·3%). Non-participants may have
felt they had fully shared their experiences through the
focus group. No information was available to compare
participants with non-participants.

Conclusion

The impact of natural disasters on WIC programmes has
not been previously addressed. The present study
provides information integral to enhancing the resiliency

of WIC programmes against a variety of emergencies,
including both natural and man-made disasters. For the
nearly 7·7 million women, infants or children receiving
WIC services nationwide each month in fiscal year
2016(17), disruption of the programme could have serious
health consequences.

Some of the present study’s results are directly relevant
to improving the emergency preparation and response of
other public health services. Furthermore, the study’s
mixed-methods methodology can be applied to assess-
ments of the impact of emergency events on other public
health programmes. While many of the emergency pre-
paredness recommendations for WIC providers generated
by the study were general and not unexpected, the feed-
back suggests room for improvement in WIC programmes’
emergency preparedness and response.

The maintenance of WIC services is critical to ensuring
the well-being of particularly vulnerable populations. The
findings of the present study indicate the need to incor-
porate public health programmes such as WIC into
emergency response plans, in addition to encouraging
them to develop their own. As climate change remains a
growing threat to the USA and weather-related disasters
become increasingly common(18), we must ensure that we
can continue to provide for our most vulnerable citizens.
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