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Abstract

Objective—We evaluated the usefulness and accuracy of media-reported data for active disaster-
related mortality surveillance.

Methods—From October 29 through November 5, 2012, epidemiologists from the Centers for
Disease Control and Prevention (CDC) tracked online media reports for Hurricane Sandy—related
deaths by use of a keyword search. To evaluate the media-reported data, vital statistics records of
Sandy-related deaths were compared to corresponding media-reported deaths and assessed for
percentage match. Sensitivity, positive predictive value (PPV), and timeliness of the media reports
for detecting Sandy-related deaths were calculated.

Results—Ninety-nine media-reported deaths were identified and compared with the 90 vital
statistics death records sent to the CDC by New York City (NYC) and the 5 states that agreed to
participate in this study. Seventy-five (76%) of the media reports matched with vital statistics
records. Only NYC was able to actively track Sandy-related deaths during the event. Moderate
sensitivity (83%) and PPV (83%) were calculated for the matching media-reported deaths for
NYC.

Conclusions—During Hurricane Sandy, the media-reported information was moderately
sensitive, and percentage match with vital statistics records was also moderate. The results indicate
that online media-reported deaths can be useful as a supplemental source of information for

Correspondence and reprint requests to Olaniyi Olayinka, MD, MPH, Centers for Disease Control and Prevention, Health Studies
Branch, Atlanta, Georgia (oolayink@odu.edu).



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Olayinka et al. Page 2

situational awareness and immediate public health decision-making during the initial response
stage of a disaster.
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public health surveillance; disasters; hurricane; media

In the North Atlantic Ocean, hurricanes typically occur from June 1 to November 30.1
Hurricanes have circulating winds of at least 74 miles per hour and can cause significant loss
to human lives and damage to property.2 The frequency and intensity of hurricanes are
predicted to rise over the next 3 decades with attendant consequences on the public’s
health.34

Human deaths are a reliable marker of the human impact of a disaster and an emergency.®
Mortality data can reveal geographical clustering of deaths, circumstances, and risk factors
for deaths during a disaster.® This epidemiologic information allows specific public health
interventions to be efficiently targeted at the right populations. Hence, collecting timely and
accurate disaster-related mortality data during hurricanes and other disasters is critical for
immediate public health action. Obtaining disaster-related mortality data, however, is
challenging.”~11 To decrease hurricane-related morbidity and mortality, public health
emergency response professionals need to leverage existing public health resources for
evidence-driven decision-making.11:12

On October 29, 2012, Hurricane Sandy hit the northeastern US coastline at New Jersey.
High winds and heavy rainfalls from the category 2 storm caused significant damage in New
York City (NYC) and the states of Connecticut, Maryland, New Hampshire, North Carolina,
New York, Pennsylvania, Virginia, West Virginia, and New Jersey.13 The storm surge
precipitated by Hurricane Sandy led to severe flooding and power outages, which added to
the destructive impact of this event.14 The economic loss exceeded $68 billion in damages,
making Hurricane Sandy the second costliest storm in US history.1®> The public health
impact of Hurricane Sandy included injuries, illness, and deaths.15-17

During the response to Hurricane Sandy, the Centers for Disease Control and Prevention
(CDC) tested the use of online media reports for disaster-related mortality surveillance. The
CDC used the Google search engine (Google Inc, Mountain View, CA) to identify deaths
reported on the Internet (eg, websites of traditional news media and blogs).

The data were used to characterize decedent demographics; circumstance, cause, and
location of death; and associated risk factors. The disaster epidemiology response team
shared this information with the CDC emergency operation center for situational awareness
and possible public health action. The objective of this pilot study was to evaluate the
information captured by the media reports and determine the usefulness and accuracy of
media-reported data for active disaster-related mortality surveillance in the future.
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METHODS

From October 29 through November 5, 2012, CDC epidemiologists searched the Internet
each day for reports of Sandy-related deaths by using the keywords “death,” “disaster,”
“drowning,” “Hurricane Sandy,” “memorial,” “Sandy,” or “storm.” The tracking was
conducted for 1 week because the CDC emergency operation center was only active for that
duration. For each media-reported death, the CDC attempted to identify the decedent’s
name(s), age, sex, cause of death, circumstance of death, place of death, date of death, and
the webpage and memorial sites providing the information (eg, CNN, New York Times,
Associated Press, Legacy.com). Duplicates were removed from the list.

To evaluate the data obtained from the media reports, CDC contacted vital statistics offices
in the affected states 1 year after the event to request Sandy-related vital statistics records.
States were asked to identify Sandy-related deaths that occurred from October 29 through
November 5, 2012, by using the /nternational Classification of Diseases, 10th Revision,
Clinical Modification (ICD-10-CM) diagnoses codes X37 (cataclysmic storm) or X37.0
(hurricane), or by conducting text string searches using keywords such as “Hurricane
Sandy,” “storm related,” or “drowning.” Sandy-related deaths other than those caused by
drowning were also captured in our online search.

To determine the usefulness and accuracy of the media reports, the CDC guidelines for
evaluating public health systems were adopted while the vital statistics record served as the
gold standard for this evaluation.18 The usefulness of the media reports was defined on the
basis of the report’s ability to detect a Sandy-related death and report the demographic
information, circumstance under which a death occurred, and the location of death during
the initial response stage of Hurricane Sandy. In addition, we considered the accessibility
and availability of the media-reported data to support public health decision-making.18
Accuracy (ie, data quality) was assessed on the basis of the completeness and validity of the
media reports.18 For the purpose of this evaluation, a match of media-reported data with
vital statistics records of 70% to 85% was considered to be moderate.

We compared information from the media-reported deaths with the information from the
matching vital statistics records from the participating states. We matched media-reported
deaths by using 2 matching categories. First, we matched the media records with their
corresponding vital statistics record by using all of the following key attributes: decedent’s
(1) first and (2) last names (minor spelling errors accepted), (3) place of death (ie, state, city,
county, borough, or specific place of death), and (4) circumstance or cause of death. Second,
for the media records with names missing, we matched with the vital statistics record the
frequency of the following key variables that were reported by the media: name (first and
last), sex, age, place of death, circumstances of death, date of death, and cause of death.

In the jurisdiction where Sandy-deaths could be identified independently without reference
to our list (ie, New York City), we calculated sensitivity and positive predictive value (PPV)
and determined how quickly deaths related to Sandy were first reported (timeliness). Deaths
that were reported in the media to have occurred outside the study period of October 29
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through November 5, 2012, as well as those outside the 5 states that agreed to participate in
this pilot study and NYC were excluded.

Through the Internet searches, the CDC identified 99 media-reported deaths from the 5
states (Connecticut, North Carolina, New Jersey, Pennsylvania, and Virginia) and NYC that
agreed to participate in this evaluation (Figure 1); an additional 16 media-reported deaths
were identified from states that were not included in this study. Of the 99 media records,
100% had information on circumstance of death, 95% had information on the sex of
decedents, 94% had information on the age of decedents, and 79% had information on the
name of decedents (Figure 2). Except NYC, the other vital statistics offices were not able to
identify Sandy-related deaths by using the ICD-10-CM diagnoses codes X37 or X37.0 or by
conducting text string searches by using the keywords CDC provided. NYC was the only
jurisdiction able to identify their Sandy-related deaths (41 [41.5%]) by using the ICD-10-
CM diagnosis codes or keyword search. The 5 participating states used the list of Sandy-
related deaths the CDC had obtained from online media reports to identify the corresponding
vital statistics records of their Sandy-related deaths (49 [49.5%]). In total, the CDC received
90 Hurricane Sandy-related vital statistics records from NYC and the 5 states; the CDC
attempted to match those records with the 99 media records (Figure 3).

Of the 99 media records, 6 media-reported deaths (6%) from NYC actually occurred outside
their jurisdiction, the death records of 2 deaths (2%) were not provided, and 1 death (1%)
occurred outside the study period (ie, October 29-November 5, 2012). All 9 were deaths
reported by the media for NYC. Of the remaining 90 media records, 75 (76%) matched with
their corresponding vital statistics records by use of most of the key attributes, ie, decedents’
first and last names, place of death, and circumstance or cause of death (Table 1). Fifteen
media-reported deaths (15%) were not matched and had inadequate information to allow a
match to a vital statistics record by use of our criteria. Of the 75 matched records, 60 (61%)
matched on name (first or last name), place, and circumstance or cause of death; the
remaining 15 (15%) matched on sex, place, and circumstance or cause of death.

NYC was the only jurisdiction that identified Sandy-related deaths without the CDC-
provided list of decedents. Therefore, we only calculated sensitivity and PPV of the media
reports for NYC and requested from them how quickly they captured and reported Sandy-
related deaths during the disaster. The sensitivity and PPV were each 83%, with 34 of the
media-reported deaths found to be a match among the 41 deaths recorded through NYC vital
statistics. NYC reported Sandy-related deaths within 24 hours by using their vital statistics
records and electronic death registration systems (eDRS). Similarly, the CDC observed that
online media reports of Sandy-related deaths were updated daily.

DISCUSSION

Collecting timely and accurate disaster-related mortality data is challenging during a
hurricane or other disaster but critical to the public health emergency response.”:19 In a 2012
Council of State and Territorial Epidemiologists disaster capacity survey of disaster
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epidemiology and surveillance practices of 53 state and territorial public health departments,
only 33% of jurisdictions indicated that their existing mortality surveillance system proved
adequate during a past disaster.8 Additionally, existing vital statistics systems have time lags
inherent in processing death certificates.® The adoption of eDRS by some states is believed
to increase the timeliness of data collection; however, not all states have adopted eDRS.?
Another difficulty is that many death certificates do not indicate disaster-relatedness under
cause of death.19 To quickly bridge such gaps in disaster-related mortality surveillance,
alternative, supplemental data sources (eg, media reports of disaster-related health impacts)
could be used to improve situational awareness and support immediate public health
decision-making, especially during the initial phase following a disaster.2%-21 For instance,
media reports could be used to overcome the time lag in reporting of disaster-related deaths
by traditional surveillance systems and provide public health professionals access to readily
available information during the initial phase of a disaster.20:21

Timely information on the number of disaster-related deaths is a basic metric of the event’s
impact on a population.22 Online obituary services and online media reports of deaths are
potential resources for tracking disaster-related mortality nationwide.2! The use of novel
data sources, such as media reports, could enhance public health surveillance. Concerns
about influenza and foodborne illness outbreaks have already prompted some state health
departments and researchers to consider media reports as a data source. For example, NYC
health officials recently tracked comments about restaurants appearing on Yelp (San
Francisco, CA), a business review website, as a potential resource to discover unreported
food-borne illness outbreaks.2® Further, an effort to visualize and aggregate media reports
for influenza led to the creation of HealthMap, an online, interactive system that uses freely
accessible, real-time health information to map emerging public health threats.20.24
Similarly, a free web-based surveillance tool for influenza, Google Flu Trends (Google Inc,
Mountain View, CA), has been shown to detect influenza outbreaks approximately 1 week
before national influenza data are reported.2

Another important attribute of online media reports is timeliness and the ability to identify
Hurricane Sandy-related deaths. During the pilot study, we observed that online media
reports were frequently updated.26-28 In this evaluation, NYC reported actively tracking
Sandy-related deaths during the response for daily situational awareness reporting. The
average time it took the media to report deaths was 24 hours; NYC was also able to report
Sandy-related deaths within 24 hours by using their vital statistics records and eDRS. NYC
used its eDRS to track deaths in real time. NYC has a centralized medical examiner system
and protocols for attributing hurricane as cause of death; hence, their public health officials
were able to access preliminary death certificate data, flag disaster-related deaths, and search
cause of death text fields for hurricane-related terms during the response.29

However, because none of the states initially provided death records of Sandy-related deaths
using those methods, we provided them with a list we had obtained from online media
reports that contained the number of deaths, the decedent’s name(s), county, city and
location of death, date of death or body recovery, age, sex, and possible cause and
circumstance of death to facilitate the search for the records by using single or combined
variables of the list provided.
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Unlike NYC, many states, including Connecticut, North Carolina, Pennsylvania, and
Virginia, do not have eDRS or do not have the ability to leverage eDRS for “near to real-
time” disaster mortality surveillance.29:30 For states that cannot use eDRS for disaster
mortality surveillance, death certification and registration can be time-intensive and delay
public health emergency response.®:31 Some states do initiate active mortality surveillance
systems during an event to improve timeliness. In 2007, for example, Texas created a stand-
alone active disaster-related mortality surveillance system (DRMS). The system is activated
immediately after a disaster and maintained by the collaborative effort of local and regional
health departments, medical examiners, and justices of the peace. Texas DRMS is used to
track disaster-related deaths for a minimum of 6 weeks after a disaster.10

The findings from this evaluation showed that online media reports provided moderately
accurate and useful mortality data during Hurricane Sandy. Most of the media records
matched with their corresponding vital statistics records by use of most of the key attributes.
In addition, the 2 CDC epidemiologists who tracked Sandy-related deaths were able to
conduct an online search of media reports twice daily (ie, one when resuming to work in the
morning and the other before close of work, each spending an average of 2 hours daily for
the search). The media reports were disseminated to the CDC emergency operations center,
who used this information for situational awareness during Hurricane Sandy.

Evaluation of online media reports for NYC was similar to the results of a study showing
that Pittsburgh Post-Gazette Internet death notices provided accurate, timely mortality data
for Allegheny County, Pennsylvania, deaths compared with all mortality records from the
Pennsylvania Department of Health for 1998 to 2001.21 In our evaluation, the overall match
was moderate (76%), although it was difficult to conduct an initial comparison of the media
reports with vital statistics record by cause of death. This was because of missing
information rather than incorrect information. Cause of death is defined as the disease or
injury that initiated the train of morbid events (the underlying cause) leading directly (the
immediate cause) to death or the circumstance of the accident or violence that produced the
fatal injury.32 The media often do not report cause of death (eg, blunt force trauma);
however, cause of death is an important feature of a vital statistics record. Although media
reports might lack cause of death, they typically include circumstance of death. This field is
also on the vital statistics record and captures the manner of the death (eg, accident, suicide,
homicide) and how the death occurred (eg, car accident).32 Assessments of these media-
reported circumstances can be used to prioritize urgent public health messaging before vital
statistics records are available.

The results of this evaluation are subject to several limitations. The key words used in
conducting online text searches of Hurricane Sandy-related deaths were not exhaustive. For
example, we did not include the key word “superstorm” in our online search and might have
missed some media reports of deaths attributed to Superstorm Sandy. Tracking disaster-
related deaths using keywords is relatively slow compared with computer algorithms or
interfaces that automatically scan the Internet. Future works may consider developing such
automated algorithms that could be used for active surveillance of disaster-related deaths.
Our analysis might have missed some Hurricane Sandy-related deaths that were reported
through vital statistics. In addition, we were only able to calculate sensitivity and PPV for
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the media reports for NYC and not for the other 5 participating states. Therefore, we were
unable to determine the true number of deaths attributable to Hurricane Sandy from the 5
states. Finally, 15 media-reported Hurricane Sandy-related deaths were not included in the
analysis because they had inadequate information to allow a match to a vital statistics record
using our criteria. These might bias the outcome of our analysis in favor of the media
reports. A strength of this study was the use of vital statistics records from all jurisdictions
affected by Hurricane Sandy to validate the online media reports of deaths attributed to the
storm.

CONCLUSIONS

During Hurricane Sandy, the online media reported more Sandy-related deaths than vital
statistics and provided timely information on Hurricane Sandy-related deaths. Compared
with vital statistics records in NYC, the media-reported information was moderately
sensitive and many of the key attributes matched the vital statistics record. Notably, 5 states
were unable to identify Hurricane Sandy—related deaths through vital records by use of key
words or text string searches. Although formal reporting and surveillance remain essential to
protect public health, online media-reported deaths can supplement available information on
disaster-related deaths for situational awareness and immediate public health decision-
making during the initial response stage of a disaster. Use of traditional sources of
information, such as vital statistics or medical examiner records, might be warranted when
more accurate information is needed. However, if deaths are not actively tracked during a
disaster, it may be difficult or impossible to retrospectively identify those deaths as being
disaster-related in jurisdictions where active disaster-related mortality surveillance is not
conducted.

Acknowledgments

We thank Ann Madsen of the Office of Vital Statistics, New York City Department of Health and Mental Hygiene;
Kathleen Jones-Vessey of North Carolina State Center for Health Statistics, North Carolina Department of Health
and Human Services; Jane Purtill of the Office of Vital Records, Connecticut Department of Public Health; Janet
Rainey of the Division of Vital Records, Commonwealth Virginia Department of Health; and Diane Kirsch and
James Rubertone of the Division of Statistical Registries, Pennsylvania Department of Health, for their support for
this project.

References

1. Glossary of NHC terms. National Hurricane Center. National Oceanic and Atmospheric
Administration website. http://www.nhc.noaa.gov/aboutgloss.shtml. Accessed July 9, 2014

2. Goldman A, Eggen B, Golding B, et al. The health impacts of windstorms: a systematic literature
review. Public Health. 2014; 128(1):3-28. http://dx.doi.org/10.1016/j.puhe.2013.09.022. [PubMed:
24246783]

3. Emanuel K. Increasing destructiveness of tropical cyclones over the past 30 years. Nature. 2005;
436(7051):686-688. http://dx.doi.org/10.1038/nature03906. [PubMed: 16056221]

4. Webster PJ, Holland GJ, Curry JA, et al. Changes in tropical cyclone number, duration, and intensity
in a warming environment. Science. 2005; 309(5742):1844-1846. http://dx.doi.org/10.1126/science.
1116448. [PubMed: 16166514]

5. Reducing Disaster Risk: A Challenge for Development. United Nations Development Programme,
Bureau for Crisis Prevention and Recovery. http://www.preventionweb.net/files/
1096 _rdrenglish.pdf. Published 2004. Accessed September 17, 2015

Disaster Med Public Health Prep. Author manuscript; available in PMC 2018 August 01.


http://www.nhc.noaa.gov/aboutgloss.shtml
http://dx.doi.org/10.1016/j.puhe.2013.09.022
http://dx.doi.org/10.1038/nature03906
http://dx.doi.org/10.1126/science.1116448
http://dx.doi.org/10.1126/science.1116448
http://www.preventionweb.net/files/1096_rdrenglish.pdf
http://www.preventionweb.net/files/1096_rdrenglish.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Olayinka et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Page 8

. Brunkard J, Namulanda G, Ratard R. Hurricane Katrina deaths, Louisiana, 2005. Disaster Med

Public Health Prep. 2008; 2(4):215-223. http://dx.doi.org/10.1097/DMP.0b013e31818aaf55.
[PubMed: 18756175]

. Morton M, Levy JL. Challenges in disaster data collection during recent disasters. Prehosp Disaster

Med. 2011; 26(3):196-201. http://dx.doi.org/10.1017/S1049023X11006339. [PubMed: 22107771]

. Simms, E., Miller, K., Stanbury, M., et al. Disaster surveillance capacity in the United States: results

from a 2012 CSTE assessment. Council of State and Territorial Epidemiologists website. http://
c.ymcdn.com/sites/www.cste.org/resource/resmgr/EnvironmentalHealth/
Disaster_Epi_Baseline731KM.pdf. Version July 29, 2013. Accessed October 23, 2014.

. More, Better, Faster. Strategies for improving the timeliness of vital statistics. The National

Association for Public Health Statistics and Information Systems website. http://www.naphsis.org/
Documents/NAPHSIS_Timeliness%20Report_Digital%20(1).pdf. Published April 2013. Accessed
June 24, 2014

. Choudhary E, Zane DF, Beasley C, et al. Evaluation of active mortality surveillance system data
for monitoring hurricane-related deaths—Texas, 2008. Prehosp Disaster Med. 2012; 27(4):392—
397. http://dx.doi.org/10.1017/S1049023X12000957. [PubMed: 22800916]

Chen R, Sharman R, Rao HR, et al. Coordination in emergency response management. Commun
ACM. 2008; 51(5):66-73. http://dx.doi.org/10.1145/1342327.1342340.

Kapucu N. Interorganizational coordination in dynamic context: networks in emergency response
management. Connections. 2005; 26(2):33-48.

Hurricane Sandy: A Timeline. Federal Emergency Management Agency (FEMA) website. https://
www.fema.gov/media-library/assets/documents/31987. Last updated April 25, 2013. Accessed
June 24, 2014.

Wang HV, Loftis JD, Liu Z, et al. The storm surge and sub-grid inundation modeling in New York
City during Hurricane Sandy. J Mar Sci Eng. 2014; 2(1):226-246. http://dx.doi.org/10.3390/
jmse2010226.

Subaiya S, Moussavi C, Velasquez A, et al. Rapid needs assessment of the Rockaway Peninsula in
New York City after Hurricane Sandy and the relationship of socioeconomic status to recovery.
Am J Public Health. 2014; 104(4):632-638. http://dx.doi.org/10.2105/AJPH.2013.301668.
[PubMed: 24524494]

Ben-Ezra M, Palgi Y, Rubin GJ, et al. The association between self-reported change in vote for the
presidential election of 2012 and posttraumatic stress disorder symptoms following Hurricane
Sandy. Psychiatry Res. 2013; 210(3):1304-1306. http://dx.doi.org/10.1016/j.psychres.
2013.08.055. [PubMed: 24094607]

Centers for Disease Control and Prevention. Deaths associated with Hurricane Sandy—October—
November 2012. MMWR Morb Mortal Wkly Rep. 2013; 62(20):393-397. [PubMed: 23698603]

Centers for Disease Control and Prevention. Updated guidelines for evaluating public health
surveillance systems: recommendations from the Guidelines Working Group. MMWR Recomm
Rep. 2001; 50(RR-13):1-35.

Waeckerle JF. Disaster planning and response. N Engl J Med. 1991; 324(12):815-821. http://
dx.doi.org/10.1056/NEJM199103213241206. [PubMed: 1997854]

Brownstein JS, Freifeld CC, Chan EH, et al. Information technology and global surveillance of
cases of 2009 HIN1 influenza. N Engl J Med. 2010; 362(18):1731-1735. http://dx.doi.org/
10.1056/NEJMsr1002707. [PubMed: 20445186]

Boak MB, M’ikanatha NM, Day RS, et al. Internet death notices as a novel source of mortality
surveillance data. Am J Epidemiol. 2008; 167(5):532-539. http://dx.doi.org/10.1093/aje/kwm331.
[PubMed: 18079132]

Checchi F, Roberts L. Documenting mortality in crises: what keeps us from doing better? PLoS
Med. 2008; 5(7):e146. http://dx.doi.org/10.1371/journal.pmed.0050146. [PubMed: 18597552]
Harrison C, Jorder M, Stern H, et al. Using online reviews by restaurant patrons to identify
unreported cases of foodborne illness—New York City, 2012-2013. MMWR Morb Mortal WKkly
Rep. 2014; 63(20):441-445. [PubMed: 24848215]

HealthMap. HealthMap website. http://healthmap.org/en. Accessed July 31, 2014

Disaster Med Public Health Prep. Author manuscript; available in PMC 2018 August 01.


http://dx.doi.org/10.1097/DMP.0b013e31818aaf55
http://dx.doi.org/10.1017/S1049023X11006339
http://c.ymcdn.com/sites/www.cste.org/resource/resmgr/EnvironmentalHealth/Disaster_Epi_Baseline731KM.pdf
http://c.ymcdn.com/sites/www.cste.org/resource/resmgr/EnvironmentalHealth/Disaster_Epi_Baseline731KM.pdf
http://c.ymcdn.com/sites/www.cste.org/resource/resmgr/EnvironmentalHealth/Disaster_Epi_Baseline731KM.pdf
http://www.naphsis.org/Documents/NAPHSIS_Timeliness%20Report_Digital%20(1).pdf
http://www.naphsis.org/Documents/NAPHSIS_Timeliness%20Report_Digital%20(1).pdf
http://dx.doi.org/10.1017/S1049023X12000957
http://dx.doi.org/10.1145/1342327.1342340
https://www.fema.gov/media-library/assets/documents/31987
https://www.fema.gov/media-library/assets/documents/31987
http://dx.doi.org/10.3390/jmse2010226
http://dx.doi.org/10.3390/jmse2010226
http://dx.doi.org/10.2105/AJPH.2013.301668
http://dx.doi.org/10.1016/j.psychres.2013.08.055
http://dx.doi.org/10.1016/j.psychres.2013.08.055
http://dx.doi.org/10.1056/NEJM199103213241206
http://dx.doi.org/10.1056/NEJM199103213241206
http://dx.doi.org/10.1056/NEJMsr1002707
http://dx.doi.org/10.1056/NEJMsr1002707
http://dx.doi.org/10.1093/aje/kwm331
http://dx.doi.org/10.1371/journal.pmed.0050146
http://healthmap.org/en

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Olayinka et al.

25.

26.

217.

28.

29.

30.

31.

32.

Page 9

Carneiro HA, Mylonakis E. Google trends: a web-based tool for real-time surveillance of disease
outbreaks. Clin Infect Dis. 2009; 49(10):1557-1564. http://dx.doi.org/10.1086/630200. [PubMed:
19845471]

Superstorm Sandy memorial site. Legacy.com website. http://www.legacy.com/memorial-sites/
superstorm-sandy/profile-search.aspx?beginswith=All. Accessed July 31, 2014

Superstorm Sandy’s victims. CNN website. http://www.cnn.com/interactive/2012/10/us/sandy-
casualties/. Last updated November 8, 2012. Accessed July 31, 2014.

Mapping Hurricane Sandy’s deadly toll. New York Times website. http://www.nytimes.com/
interactive/2012/11/17/nyregion/hurricane-sandy-map.html?_r=2&. Published November 17,
2012. Accessed July 31, 2014.

Howland, R., Li, W., Madsen, A., et al. Real-time mortality surveillance during and after Hurricane
Sandy in New York City: methods and lessons learned. 141st APHA Annual Meeting; American
Public Health Association. website. https://apha.confex.com/apha/141lam/webprograma-dapt/
Paper284657.html. Published November 5, 2013. Accessed July 31, 2014.

Joint Legislative Oversight Committee on Health and Human Services website. http://
www.ncleg.net/documentsites/committees/JLOCHHS/Handouts%20and%20Minutes%20by
%20Interim/2014-15%20Interim%20HHS%20Handouts/November%2018,%202014/V11.
%20Vital_Records_Electronic_Death_Records-DHHS-2014-11-18-AM.PDF. Accessed February
4,2015

Stephens KU, Grew D, Chin K, et al. Excess mortality in the aftermath of Hurricane Katrina: a
preliminary report. Disaster Med Public Health Prep. 2007; 1(1):15-20. http://dx.doi.org/10.1097/
DMP.0b013e3180691856. [PubMed: 18388597]

Medical Examiners’ and Coroners’ Handbook on Death Registration and Fetal Death Reporting.
Revision; Centers for Disease Control and Prevention, National Center for Health Statistics
website. p. 2003http://www.cdc.gov/nchs/data/misc/hb_me.pdf. Published 2003. Accessed August
27,2014,

Disaster Med Public Health Prep. Author manuscript; available in PMC 2018 August 01.


http://dx.doi.org/10.1086/630200
http://www.legacy.com/memorial-sites/superstorm-sandy/profile-search.aspx?beginswith=All
http://www.legacy.com/memorial-sites/superstorm-sandy/profile-search.aspx?beginswith=All
http://www.cnn.com/interactive/2012/10/us/sandy-casualties/
http://www.cnn.com/interactive/2012/10/us/sandy-casualties/
http://www.nytimes.com/interactive/2012/11/17/nyregion/hurricane-sandy-map.html?_r=2&
http://www.nytimes.com/interactive/2012/11/17/nyregion/hurricane-sandy-map.html?_r=2&
https://apha.confex.com/apha/141am/webprograma-dapt/Paper284657.html
https://apha.confex.com/apha/141am/webprograma-dapt/Paper284657.html
http://www.ncleg.net/documentsites/committees/JLOCHHS/Handouts%20and%20Minutes%20by%20Interim/2014-15%20Interim%20HHS%20Handouts/November%2018,%202014/VII.%20Vital_Records_Electronic_Death_Records-DHHS-2014-11-18-AM.PDF
http://www.ncleg.net/documentsites/committees/JLOCHHS/Handouts%20and%20Minutes%20by%20Interim/2014-15%20Interim%20HHS%20Handouts/November%2018,%202014/VII.%20Vital_Records_Electronic_Death_Records-DHHS-2014-11-18-AM.PDF
http://www.ncleg.net/documentsites/committees/JLOCHHS/Handouts%20and%20Minutes%20by%20Interim/2014-15%20Interim%20HHS%20Handouts/November%2018,%202014/VII.%20Vital_Records_Electronic_Death_Records-DHHS-2014-11-18-AM.PDF
http://www.ncleg.net/documentsites/committees/JLOCHHS/Handouts%20and%20Minutes%20by%20Interim/2014-15%20Interim%20HHS%20Handouts/November%2018,%202014/VII.%20Vital_Records_Electronic_Death_Records-DHHS-2014-11-18-AM.PDF
http://dx.doi.org/10.1097/DMP.0b013e3180691856
http://dx.doi.org/10.1097/DMP.0b013e3180691856
http://www.cdc.gov/nchs/data/misc/hb_me.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Olayinka et al.

Page 10

=== Path of Hurricane Sandy’
®  Media Reported Death (Dot = 1 Death)

[ plae mutrt  rans™ il hr ooy Ty

OF 303 whare 32T wdl el
8 Two deaths occurred off the coast
of North Caroling

Note Two S08°P M PO NChuSEd 0N TN A DeC e

rErmaton o ™ oty of 403 & L Aoe™

Impact of Hurricane Sandy on Counties’
W veryvgn

W o
B noderse
Low

Cwts Mmarien ok, Natara e e ter v
FTTMA MOTT M Landy gt Aralrun

0

FIGURE 1.

Path of Hurricane Sandy, Impact, and Hurricane-Related Deaths Reported by the Media, by

County: October 29-November 5, 2012.
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FIGURE 2.
Attributes of Hurricane Sandy—Related Deaths Reported by Media: New York City and 5

Study US States (Connecticut, North Carolina, New Jersey, Pennsylvania, and Virginia),
October 29-November 5, 2012 (N = 99).
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99 Media-reported deaths identified

Y

Death records of the 99 media-reported deaths
were requested from the offices of vital statistics
(CT, NC, NJ, NYC, PA, VA)

W
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N
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90 deaths records were received for

arison

W

9 media-reported deaths occurred
QOutside the study area (n=6) and
study period (n=1), and their death
records were not provided (n=2).

N

y

(n=60)

(n=15)

75 vital statistics records matched with Media-reported deaths
= Match by Name(s), Place & Circumstance or Cause Death

= Match by Sex, Place & Circumstance or Cause of Death

FIGURE 3.

15 media-reported had insufficient
information for matching

Flowchart of Hurricane Sandy—Related Media-Reported Deaths Included in the Evaluation,

United States, October 29-November 5, 2012.
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