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ABSTRACT 

On October 29, 2012, Hurricane Sandy made landfall near Atlantic City, New Jersey (NJ), severely 
affecting regions along the NJ shoreline and impacting virtually every county in the state. · Nearly two­
thirds of the state's approximately 2.6 million utility customers were without power. The state's 
infrastructure, including a major highway along the shore and the mass transit system serving the 
NJ/New York metro region, was severely damaged.1 The NJ Department of Labor and Workforce 
Development (2012) estimated that the 10 hardest hit counties in NJ (those closest to the main coastal 
and riverfront areas) included almost 6 million residents and 41 % of the NJ labor force. Work-related 
injuries and acute illnesses occurring as a result of natural disasters are serious public health concerns. 
As a direct result of the effects of Hurricane Sandy, seven work-related fatalities occurred in NJ, many of 
whom were working in a response capacity, including three tree care workers. 

This project aimed to: 1) summarize work-related injuries and acute illnesses in NJ after Hurricane Sandy 
through retrospective analyses of statewide data sources; identify gaps in existing data sources; and 
provide recommendations for strategies for future occupational health surveillance. 2) conduct focus 
groups among three first responder worker populations, Emergency Medical Services (EMS) responders, 
tree care company employers and employees, and disaster volunteers, to understand, reduce, or 
eliminate adverse health impacts by providing recommendations for educational and outreach materials. 

The week immediately following Hurricane Sandy showed a decline in total work-related injuries: 
RR=0.85(95%CI: 0.69, 1.05), and no overall increase in the year post-Hurricane Sandy. However, high 
impact counties showed an elevated risk of work-related injuries in the first and third quarters post­
Sandy among men, especially for Blacks and Hispanics. The greatest excesses occurred in the third 
quarter post-storm, May-July, for falls, RR=l.30(95% Cl: 1.08, 1.57); cut/pierce injuries, RR=l.24(1.09, 
1.40); struck by injuries, RR=l.17(1.02, 1.34); and overexertion, RR=l.26(1.10, 1.44). 

Both the EMS and tree care company focus groups reported few injuries and no deaths among their 
colleagues but did report hazardous, high risk environments, and discussed the importance of assessing 
job sites and reviewing safety protocols. Other key findings included sporadic use of PPE and working 
16+ hour days. The tree care employees and employers also described how the storm damaged trees 
presented dangerous working conditions, along with the lack of lighting, fuel, cash, and food. There was 
some disparity between the larger and more expert tree companies which offered more training and PPE 
versus smaller companies and Spanish-speaking laborers, who reported little formal training and 
minimal use of PPE. 

In conclusion, the rate of work-related injuries in Hurricane Sandy's high impact area increased after the 
storm. Based on timing and type of injury, the greatest impact in work-related injury may be associated 
with rebuilding and recovery rather than initial response. Experience with this project can provide 
recommendations to improve surveillance of work-related injury in NJ and other states. 
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SECTION 1 
Aim 1 

Under the NIOSH Cooperative Agreement to Aid Recovery from Hurricane Sandy, the Occupational Health 
Surveillance (OHS) Unit of the New Jersey Department of Health (NJDOH) in collaboration with Rutgers 
University, School of Public Health accomplished the following: 

Aim 1: Through retrospective analyses of several uniquely available statewide data sources on medical 
care, summarize work-related injuries and acute illnesses (poisoning, asthma) in NJ after Hurricane 
Sandy, and evaluate strategies for use and improvement of existing data systems for surveillance of work­
related health effects. 

Objective 1: Analyze a linked dataset based on emergency department visits, hospitalization and death 
certificate data to estimate the extent and characteristics of work-related traumatic injuries and acute 
illnesses associated with the onset and aftermath of Hurricane Sandy over time. 
Objective 2: Qualitatively compare the results in Objective 1 with other sources of data on injuries and 
illnesses from the same timeframe. 
Objective 3: Identify and disseminate opportunities for prevention of specific adverse health outcomes 
and opportunities to improve the response and recovery from natural disasters. 

Significant (Key) Findings: 
• Analysis of work-related injuries showed increases in injuries in communities heavily impacted by the 

storm in the spring and summer months following Hurricane Sandy. There was no overall increase 
immediately after the hurricane, though the results are insufficient to differentiate possible 
competing pressures: increased risk of certain injuries because of the storm and decreased risk of 
more typical injuries because of disruption in electrical power, everyday infrastructure and 
transportation. 

• Data from the syndromic surveillance system (EpiCenter) and the New Jersey Poison Information and 
Education System (NJPIES) was compared to the hospital and emergency department data (UB). For 
all occupational injuries occurring soon after Hurricane Sandy, the EpiCenter data showed the same 
general pattern as the UB data, but captured only a small portion of work-related injuries. 

Translation of Findings: 
• There is some evidence to suggest that risky activities associated with clean-up, demolition and 

rebuilding may have resulted in an increase in the number of work-related injuries in NJ after 
Hurricane Sandy. Despite some changes in the incidence of respiratory illnesses, the effects of the 
storm from other infectious and weather effects could not be distinguished. Further research is 
needed to describe injury risks in detail, improve the completeness of reporting and develop 
strategies for preventing future injuries and illnesses related to extreme weather events. 

• The use of key words in EpiCenter for tree care related events resulted in more detail on these types 
of injuries than those in the UB data. 

• NJPIES showed a modest increase in poisonings at occupational settings in the three weeks beginning 
one week after Sandy. It is difficult to compare NJPIES with the ED or other data sources. 

Outcomes/Impact: 
• The results have been presented at preparedness and applied epidemiology conferences and a 

scientific manuscript was submitted to Disaster Medicine and Public Health Preparedness journal. As 
part of a special journal focused on Hurricane Sandy, other preparedness researchers and 
practitioners will have access to those results for future planning. 

• The UB results suggest an increased risk of demolition and construction injuries related to rebuilding 
after Hurricane Sandy, and results will be shared with the NIOSH construction safety center, CPWR as 
well as worker centers in NY and NJ. 

• Finally, experience with this project can provide recommendations to improve surveillance of work­
related injury in NJ and other states. These recommendations include addressing missing data (such 
as location and mechanism) in the UB data system and identifying further ways to distinguish work­
related outcomes in addition to workers compensation. 
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Aim2 

Under the NIOSH Cooperative Agreement to Aid Recovery from Hurricane Sandy, the Occupational Health 
Surveillance (OHS) Unit of the New Jersey Department of Health (NJDOH) in collaboration with Rutgers 
University, School of Public Health accomplished the following: 

Aim 2: Aim 2a qualitative (focus group) and Aim 2b quantitative (surveys) research will allow a better 
understanding of the hazards, health outcomes (physical and mental) and other unique work-related 
challenges faced by three target populations: emergency responders, tree care company employers and 
employees and Red Cross volunteer workers during and after Hurricane Sandy. 

Objective 1: Elucidate similarities and differences between "regular" day-to-day job tasks versus 
"emergency" job tasks related to Hurricane Sandy among the target populations. 
Objective 2: Understand the possible exposures to contaminants among the target populations. 
Objective 3: Describe the use of PP Es and other safety equipment among the target populations. 
Objective 4: Characterize the physical and mental health outcomes among the target populations. 

Significant (Key) Findings: 
• The focus group participants described exposure to unusual conditions, such as floodwater, 

contaminated sand, downed power lines, animals, feces, mold, hostile residents, working 16+ hour 
days and downed trees, which presented especially dangerous working conditions. The different 
worker groups were aware they were exposing themselves to work-related hazards and took some 
precautions to stay safe; however, they looked beyond these risks when completing their job tasks, 
especially to help the community. 

• The EMS focus group participants noted PPE was not always used. 
• Among the tree care participants, there appeared to be a disparity between those employed by large 

companies versus day laborers. Larger and more expert companies had more training and higher use 
of protective equipment than smaller companies. Spanish-speaking laborers reported little formal 
training and minimal use of PPE. Both groups discussed the importance of assessing job sites and 
reviewing safety protocols. 

Translation of Findings: 
• Focus group results suggest that emergency responders, EMS workers and tree care workers, take 

calculated risks to complete their job assignments. Although the employees are aware some of the 
risks they take may lead to adverse health outcomes, they still complete the job tasks and hope no 
injuries or other adverse events occur. 

• There is some evidence to support the need for tree care companies to provide culturally-appropriate 
training or PPE to their employees, particularly Spanish-speaking laborers. 

Outcomes/Impact: 
• Additional training on effective communication, safety, and the use of PPE, e.g. N95 filtering face piece 

respirator, in disasters could reduce mortality and morbidity among these worker populations' in 
future natural disasters. The research team received a two-year Assistant Secretary for Preparedness 
and Response funded project to develop plans and recommendations for tracking and preventing 
tree-related injuries among workers, volunteers and residents, and to develop recommendations to 
improve training and the use of PPE among all tree care employees, particularly Spanish-speakers. 

• The focus group results were presented at disaster preparedness and applied epidemiology 
conferences and were well-received. Currently, staff are drafting an article for The Canopy which will 
summarize the project objectives, results, and implications for the tree-care industry. Also a 
manuscript is in preparation to be submitted to the journal Disaster Medicine and Public Health 
Preparedness. If accepted, other public health practitioners will have access to those results for future 
planning. 
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SECTION 2 
SCIENTIFIC REPORT 

Aim 1 

A. Background 
Hurricane Sandy was distinct in its size and scope of impact in New Jersey (NJ). The state's infrastructure, 
including a major highway along the shore and the mass transit system serving the NJ/New York metro 
region, was severely damaged. The damage and disruption required a mobilization of a diverse array of 
workers for response, recovery, and rebuilding. 

Previous research has outlined the occupational health risks of extreme weather events such as 
Hurricane Sandy. Shulte and Chun have outlined possible hazardous conditions and efforts such as flood 
cleanup, lightning, and disruption of infrastructure that are most relevant to Hurricane Sandy. Potential 
outcomes include injury, communicable disease, and other illnesses.2 Workers performing tasks such as 
restoring electrical power and demolishing damaged buildings can be inherently at high risk of injury, 
while other workers might put themselves at unusual risk when asked to extend hours, take on new 
roles, and work in physically demanding conditions without power. In addition, while there might be risk 
to both the general and working population soon after the event, workers could continue to be at higher 
risk because of the longer time frame for recovery and rebuilding. Despite the occupational health risks 
associated with hurricanes, there has been little comprehensive accounting of work-related injuries 
among workers in the wake of a major hurricane. Existing data from the United States comes from 
experience with Hurricane Katrina, particularly among employees such as firefighters. 2-4 NJDOH 
identified work-related fatalities directly associated with Hurricane Sandy in NJ, such as tree care 
workers. CDC also reported on injuries immediately after Hurricane Sandy, but did not separate injuries 
incurred during work from other injuries. 5 

B. Progress Achieved Under Specific Objectives 

The overall goal of the work conducted by the Occupational Health Surveillance (OHS) Unit and Rutgers 
University, School of Public Health under the Aid Recovery from Hurricane Sandy funding had the 
following Aim to enhance existing surveillance of occupational injuries, illness and fatalities during 
natural and manmade disasters in NJ: 

Through retrospective analyses of several uniquely available statewide data sources on medical care, 
summarize work-related injuries and acute illnesses (poisoning, asthma) in NJ after Hurricane Sandy, and 
evaluate strategies for use and improvement of existing data systems for surveillance of work-related 
health effects. 

This aim was achieved through the following Specific Objectives: 

Objective 1: 
Analyze a linked dataset based on emergency department visits, hospitalization and death 

certificate data to estimate the extent and characteristics of work-related traumatic injuries and 
acute illnesses associated with the onset and aftermath of Hurricane Sandy over time. 

Table 1 shows the distribution and characteristics of the mean number of injuries by quarter during the 
three years prior to Hurricane Sandy as well as the four quarters post-Hurricane Sandy, beginning with 
October 29, 2012. There was some indication that all injuries among patients age 18-65 declined 
minimally over time since the mean total injuries for each quarter was less after Hurricane Sandy than 
before. Based on our definition, work-related injuries constituted 8-9% of the total injuries among this 
age group, with small increases in the percent work-related comparing pre- to post-Hurricane Sandy. 
The vast majority of the hospital visits were admitted to the emergency department (96-97% of work­
related injuries) and then released to home (data not shown). There were few deaths recorded: for each 
quarter, there were about 1-4 work-related deaths with no discernible change over time (data not 
shown). The first week after the storm hit, when many NJ residents were not at work because of power 
loss and disruption of transportation, shows a decline from the previous several weeks and in 
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comparison to the previous three years. After the hurricane, the number of work-related injuries 
returned to approximately the same number as in previous years, with a decline at the end of November 
(Thanksgiving holiday). 

In contrast to the statewide results, there were increases in the rate of work-related injury among those 
considered at highest risk overall : men in the high impact counties. Table 2 and Figure 1 show how work­
related injuries changed over time in this portion of the population. There was a significant increase in 
the first quarter post-Hurricane Sandy as well as the third quarter post-Hurricane Sandy, during the 
rebuilding period. Compared to the previous three years, rate ratios were significantly greater than one 
for Non-Hispanic Blacks (RR: 1.18, 95%CI: 1.01, 1.38); for the mechanism Cut/Pierce injuries (RR: 1.19, 
95%CI: 1.09, 1.40); and for diagnosis of Open Wounds (RR: 1.42, 95%Cl:1.01, 1.33). In the third quarter 
after Hurricane Sandy (April 29-July 30, 2013), there were significant increases among Non-Hispanic 
Blacks, Hispanics, and among several specific mechanisms/causes, including falls, cut/pierce, 
overexertion, and struck by /against. There were corresponding but non-significant increases in 
diagnoses that might be associated with these mechp_nisms, including fractures, dislocations, 
amputations, and open wounds. 

The number of work related respiratory illnesses was small compared to the overall number of work 
related injuries during the time soon after Hurricane Sandy. No significant increase in work related 
respiratory illnesses was seen one year after Hurricane Sandy. Looking at subgroups, no increase was 
seen by gender or specific diagnosis such as allergic respiratory response or asthma. However, some 
increase was seen by impact area and age. The greatest increase in all work-related respiratory illnesses 
was seen in the middle impact counties in the Oct29, 2012 to Jan 28, 2013 time period (1.78, 95% Cl: 
1.13, 2.79). This was also seen in the Jan29 to Apr28 quarter, which was 2.22 (95% Cl: 1.46, 3.37) times 
the average seen during the same quarter three years before. An increase in cough was seen during the 
first quarter, from 23 cases to 33 cases in the quarter after Hurricane Sandy. The number of asthma cases 
decreased during the first two quarters, but an increase was seen during the third quarter, from an 
average of 17 cases to 25 cases after Hurricane Sandy. 

Table 1: Characteristics of Patients with Hospital Visits for Work Related Unintentional Injuries after 
Hurricane Sandy and the Same Calendar Periods in the Prior Three Years in New Jersey. 

Years 

All Injuries 

Work Injuries 

Age 

18-30 

31-50 

51-65 

Gender 

Female 

Male 

Impact Area 

High 

Middle 

Low 

Oct29-Jan28 

2009-2012 

Mean (SD} 

100293 
(1278.1) 

8959 
(120.8) 

2599(79.2) 

4323 
(147.3) 

2037(130.6) 

3142(119.0) 

5817 
(20.3) 

3707(67.9) 

3337 
(164.9) 

1913 (57.0) 

Jan29-Apr28 

2012- 2010-2012 
2013 
Total Mean (SD) 

97222 99835 
(1710.1) 

8511 8886 

2599 

3872 

2040 

2903 

5608 

3953 

2889 

1666 

(208.1) 

2632(51.0) 

4170 
(142.7) 

2084(44.7) 

3091(159.1) 

5795 
(61.0) 

3627(103.2) 

3330 
(115.3) 

1926 (68.4) 

Apr29-Jul28 

2013 2010-2012 2013 

Total Mean (SD} Total 

94147 123969 115979 
(585.5) 

8583 10284 10221 
(214.5) 

2552 3392(59.4) 3366 

3956 4709 4574 
(135.5) 

2075 2183(41.4) 2281 

3017 3334(35.3) 3280 

5566 6951 6941 
(184.6) 

3833 4402(52.0) 4705 

3042 3736 3545 
(242.2) 

1708 2145 (9.5) 1967 

Jul29-0ct28 

2010-2012 

Mean (SD} 

114822 
(1686.0) 
10036 
(308.7) 

3152(80.2) 

4649 
(220.9) 

2236(80.5) 

3272(41.5) 

6764 
(289.0) 

4235(98.4) 

3709 
(319.8) 

2090 (32.1) 

2013 

Total 

106878 

9477 

3089 

4262 

2126 

3173 

6304 

4279 

3249 

1948 
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Race/Ethnicity 

Non-Hisp 5467(82.8) 5121 5379(205.6) 4991 6221 5874 5919 5347 
White (213.8) (184.9) 
Non-Hisp 1301(54.5) 1245 1296(49) 1296 1447(36.6) 1528 1456(47.2) 1446 
Black 
Hispanic 1542(35.2) 1358 1528(39.6) 1512 1783 1839 1821(171.2) 1808 

117.6 
Asian/0th 563 (34.1) 687 588(30.6) 673 716 (102.5) 845 718 (131.9) 778 

Unknown 86(16.1) 100 94(7.6) 111 117(12.5) 135 122(39.2) 98 

Table 2. Relative Risks for Male Patients in the High Impact Area of New Jersey with Hospital Visit for 
Work Related Unintentional Injuries During the year after Hurricane Sandy and the Same Calendar 
Periods in Prior Three Years 

Oct29-Jan28 Jan29-Apr28 Apr29-Jul28 Jul2 9-0ct2 8 

RR (95% Cl) RR (95% CI) RR(95% CI) RR(95% Cl) 

WR Injuries 1.10(1.00,1.22) 1.05(0.95,1.17) 1.09(1.00,1.19) 0.98(0.89,1.08) 
Age 

18-30 1.14(1.00,1.29) 1.06(0.93,1.20) 1.11(0.99,1.24) 1.04(0.93,1.17) 
31-50 1.08(0.97,1.21) 1.04(0.93,1.16) 1.06(0.96,1.17) 0.94(0.85, 1.05) 
51-65 1.11(0.98,1.26) 1.08(0.95,1.23) 1.15 (1.02, l.2 9)## 0.96(0.85,1.09) 

Race/Ethnicity 

Non-Hispanic White 1.07(0.96,1.19) 1.00(0.90,1.12) 1.04(0.95,1.15) 0.95(0.85,1.05) 
Non-Hispanic Black 1.21(1.01,1.43)## 1.21(1.03,1.42)## 1.18(1.01,1.38)## 0. 96(0.82,1.13) 
Hispanic 1.01(0.88,1.16) 1.04(0.91,1.20) 1.19(1.05,1.34 )# 1.06(0.94,1.20) 
Asian/Other Race 1.74(1.45,2.10)# 1.45(1.20,1.76)# 1.25(1.06,1.48)# 1.12 (0. 94, 1.3 3) 
Unknown 0.80(0.37,1.75) 1.13(0.58,2.19) 1.46(0.69,3.08) 0.71(0.33,1.53) 

Mechanism/Cause 

Motor Vehicle 1.08(0.87,1.34) 1.21(0.96,1.52) 1.02(0.83,1.26) 1.01(0.81,1.25) 
Falls 1.02(0.84,1.23) 1.22(1.02,1.4 7) 1.30(1.08,1.57)# 1.11(0.92,1.35) 
Fire/Burn 1.07(0.79,1.46) 0.83(0.60,1.13) 'l.16(0.91,1.48) 0.79(0.59,1.06) 
Cut/Pierce 1.19(1.02,1.39)## 1.10(0.94,1.28) 1.24(1.09,1.40)# 1.11(0.97,1.26) 
Struck by/ Against 1.12(0.97,1.30) 1.04(0.89,1.21) 1.17(1.02,1.34)## 1.02(0.88,1.17) 
Overexertion 1.03(0.88,1.21) 1.12(0.96,1.31) 1.26(1.10,1.44)# 1.10(0.95,1.28) 
Poisoning 0.98(0.50,1.94) 0.48(0.18,1.23) 0.58(0.27,1.24) 1.07(0.58,1.97) 
Machinery 0.92(0.70,1.21) 1.19(0.92,1.53) 1.05(0.82,1.34) 1.30(1.03,1.65)## 
Natural/Environ 1.20(0. 70,2.05) 0.66(0.38,1.17) 1.02(0.76,1.37) 1.23(0.90,1.68) 
Others 1.43(1.17,1. 73) # 1.00(0.80,1.24) 1.10(0.91,1.33) 1.10(0.91,1.33) 
Missing Cause 1.25(1.06,1.48)# 0.88(0. 75,1.03) 0.66(0.56,0. 77)# 0.55(0.46,0.65) # 

#: P-value<0.01; 
##: P-value<0.05 
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Figure 1. Hospital Visits for Work-Related Unintentional Injuries, Total Employment, and Rate of Injury 
from October 2009-0ctober 2013 Before and After Hurricane Sandy in High Impact area NJ, Men Only 

···• ·· High 1mp.1c1 Area - ... - Middle lrnpacl Area Low lmpacl Area 

Objective 2: 
Qualitatively compare the results in Objective 1 with other sources of data on injuries and 

illnesses from the same timeframe. 

EpiCenter is a statewide syndromic surveillance system used by state and local public health agencies to 
detect, track and characterize health events in real-time. The system gathers de-identified information on 
patient symptoms. Key words in the chief complaint field are assessed in comparison to pre-determined 
syndrome definitions. The system automatically alerts public health agencies when an unusual pattern or 
trend is occurring by symptom, patient residential location or hospital. A collection of keywords and 
phrases were developed by assessing the free text chief complaint field and ICD-9 codes found in the 
electronic ED record for each visit to capture the full range of non-fatal work-related injuries and tree 
related injuries. Figure 2 shows the change in both general work-related injuries and in tree-related 
injuries. Compared to the hospital discharge and emergency discharge data, a substantial undercount 
was seen for the group of visits defined as probably work-related injuries. However, more specific injury 
descriptions, such as tree-related injuries, seemed to be more useful (Figure 2). Although the tree-related 
keywords cannot distinguish tree injuries to workers versus those among homeowners and others, the 
data did identify a substantial spike during the week of Hurricane Sandy. Further analysis of the tree­
related EpiCenter data is being conducted as part of the follow-up ASPR study on tree care hazards. 
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Figure 2. Occupational vs. tree related injuries, EpiCenter 
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Occupational exposures are reportable under NJ state law. One of the areas NJPIES codes for is 
occupational exposure. A retrospective analysis of calls to the call center was conducted to characterize 
work-related poisonings captured by NJPIES during Hurricane Sandy. Although only a small percentage 
of all poisonings reported to NJ PIES are work-related (0. 75% in 2012), an increase in poisonings was 
seen after the hurricane from November 5-18, 2012 (Figure 3), with a total of 37 poisonings reported 
during the four weeks after Hurricane Sandy. However, it is difficult to determine whether this increase 
was unusual in quantity of type of poisoning. Occupational chemical exposures during this time included 
industrial cleaners, paint stripper, and unknown fumes. In comparison, the emergency department data 
reported 41 poisonings during the entire quarter after Hurricane Sandy with little information on source 
of poisoning. 

Figure 3. Work Related Poisonings (NJPIES) 
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Objective 3: 
Identify and disseminate opportunities for prevention of specific adverse health outcomes and 

opportunities to improve the response and recovery from natural disasters. 

The results of the UB data analysis was presented based on the results of Objective 1, project staff have 
submitted a scientific manuscript to Disaster Medicine and Public Health Preparedness journal. As part of 
a special journal focused on Hurricane Sandy, other preparedness researchers and practitioners will have 
access to those results. In addition, these results were submitted and presented successfully at the CDC 
Public Health Preparedness meeting among Hurricane Sandy grant recipients in March 2015. At that 
time, the Board of Scientific Counselors discussed issues around day laborers and other workers as first 
responders in storm response. The data summary was also presented to other researchers and 
community partners at both the ASPR August 2015 Disaster Research meeting in NYC as well as the 
Northeast Epidemiology (Regional CSTE meeting) in New Brunswick in October 2015. 

The UB results suggest an increased risk of demolition and construction injuries related to rebuilding 
after Hurricane Sandy, and results will be shared with the NIOSH construction safety center, CPWR. 
There is insufficient data to identify detailed hazard circumstances from the data. However, the 
mechanism and diagnostic results, along with experiences reported by the collaborating worker partner 
organizations, suggest that the hazards of rebuilding after Hurricane Sandy are similar to the well-known 
hazards and weak safety culture of residential related construction efforts. After the publication has been 
approved, efforts will be made to further reach out to CPWR and OSHA's programs in construction injury 
and fall prevention, with an emphasis on preparing for future response and rebuilding. 

Rutgers is carrying out a follow-up ASPR project focusing on the identification and prevention of tree care 
related injuries, based on syndromic surveillance and other data showing an increase in the risk of tree­
related injuries after Hurricane Sandy. Finally, experience with this project can provide 
recommendations to improve surveillance of work-related injury in NJ and other states. These 
recommendations include addressing missing data (such as location and mechanism) in the UB data 
system and identifying further ways to distinguish work-related outcomes in addition to workers 
compensation. 

C. Conclusions 
In sum, analysis of work-related injuries after Hurricane Sandy showed that there were increases in 
injuries occurring in the spring and summer months in communities heavily impacted by the storm. 
There was no overall increase immediately after the hurricane, though the results are insufficient to 
differentiate possible competing pressures: increased risk of certain injuries because of the storm and 
decreased risk of more typical injuries because of disruption in electrical power, everyday infrastructure, 
and transportation. There is some evidence to suggest that risky activities associated with clean-up, 
demolition and rebuilding are associated with an increase in the number of work-related injuries in NJ in 
the longer term after Hurricane Sandy. 

With respect to other work-related outcomes, the evidence is much weaker. Despite some changes in the 
incidence of respiratory illnesses, the effects of the storm from other infectious and weather effects could 
not be distinguished. The evaluation of syndromic surveillance data suggested an increase in tree-related 
injuries, but attempts to use that data as another general surveillance source for work-related injuries 
were not productive. The NJPIES data also showed some increase in work-related poisoning calls in the 
month following Sandy but the exposures involved were diverse and could not be directly compared to 
the UB or other data. 

Overall, the results suggest a focus on preventing both rebuilding and tree-related injuries. Further 
research is needed to describe injury risks in detail, improve the completeness of reporting and develop 
strategies for preventing future injuries and illnesses related to extreme weather events. 
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Aim2 

A. Background 
The NJ Department of Labor and Workforce Development estimated that during Hurricane Sandy, the 10 
hardest hit counties in NJ (those closest to the main coastal and riverfront areas) included 41 % of the NJ 
labor force.6 Fatal and non-fatal injuries and illnesses were reported among those workers responding in 
some capacity to the effects of the storm. As a direct result of the effects of Hurricane Sandy, seven work­
related fatalities occurred in NJ; of these three were tree care workers. Two died as a result of 
cutting/removing downed trees and were killed after being struck by cut sections of trees. The other 
worker died while exiting a pickup truck to begin storm clean-up, and was struck by another truck. 

The research team set out to characterize the specific types of conditions, exposures, PPE, injuries and 
illness experienced by these three worker population through focus groups and surveys. The results of 
these focus groups and surveys will guide the research team in setting priorities and identifying targets 
for interventions and injury prevention efforts. 

B. Progress Achieved Under Specific Objectives 

The overall goal of the work conducted by the OHS Unit and Rutgers University, School of Public Health 
under the Aid Recovery from Hurricane Sandy funding had the following Aims to better understand 
occupational hazards encountered during natural and manmade disasters in NJ: 

Aim 2a qualitative (focus group) and Aim 2b quantitative (surveys) research will allow a better 
understanding of the hazards, health outcomes (physical and mental) and other unique work-related 
challenges faced by three target populations during and after Hurricane Sandy: 

Aim 2a qualitative (Focus Groups) 
Seven focus groups (n=60) were conducted: three EMS focus groups (n=27), three tree-care focus groups 
(n=30), and one organized disaster response volunteer group (n=3). Table 3 provides a summary of the 
demographic characteristics of the surveyed populations. However, due to the low participation in the 
organized disaster response volunteer groups, these data are not presented. During the focus groups, 
participants were asked to describe similarities and differences between "regular" job/volunteer duties 
and compare them to Hurricane Sandy-related job/volunteer duties, to describe exposures to 
contaminants, the use of PP Es and other safety equipment, to characterize their physical and mental 
health outcomes, and to pilot test questions to be included in a longer electronic survey which was 
deployed at a later date. 
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Table 3. DemograQhics of EMS and Tree care workers 

EMS 
Tree care 

EMS 
Tree care 

Demographics 
(n=27) 

workers Demographics 
(n=27) 

workers 
(n=30) (n=30) 

Age (yrs) Highest level of Education 

18-34 8 (30%) 11 (37%) Completed primary school 0 1 (3%) 

35-49 4 (15%) 6 (20%) Completed some high school 1 (4%) 2 (7%) 

50-64 11 (41%) 4 (13%) High school diploma or GED 2 (7%) 6 (20%) 

65+ 4 (15%) 2 (7%) Some college of technical school 9 (33%) 8 (27%) 

Unknown/Missing 0 7 (23%) Completed technical school 3 (11%) 0 

Gender College Degree (AB, BS) 6 (22%) 5 (17%) 

Male 15 (56%) 24 (80%) Graduate Degree (MS, MPH) 5 (19%) 0 

Female 12 (44%) 0 Unknown/Missing 1 (4%) 8 (27%) 

Missing/Unknown 0 6 (20%) Annual household income 

Primary Language at home 39,000 or less 2 (7%) 5 (17%) 

English 26 (96%) 21 (70%) $40,000 to 49,000 1 (4%) 2 (7%) 

Spanish 1 (4%) 3 (10%) $50,000 to 59,000 1 (4%) 4 (13%) 

Unknown/Missing 0 6 (20%) $60,000 to 69,000 2 (7%) 3 (10%) 

Ethnicity $70,000 to 79,000 2 (7%) 1 (3%) 

Not Hispanic 24 (89%) 19 (63%) $80,000 or more 17 (63%) 6 (20%) 

Hispanic 3 (11%) 4 (13%) Unknown/Missing 2 (7%) 9 (30%) 

Unknown/Missing 0 7 (23%) 

Race* 

White/Caucasian 26 (96%) 21 (71% 

Other 1 (4%) 2 (7%) 

Unknown/Missing 0 7 (23%) 

Aim 2b quantitative (Long Survey) 
In order to develop and deploy the long survey, staff utilized the NJ Hippocrates System. Hippocrates is 
an integrated application for capturing, managing, displaying and disseminating health information to 
support users in the preparation for, response to, and recovery from natural and man-made health 
threats and emergencies. The surveys were built in Hippocrates and the system created a link which was 
sent via email to potential respondents. Data for the electronic surveys are not presented due to low 
participation. Despite several attempts at sending the survey link to various listservs, there were few 
responses to the survey request: 77 EMS completed surveys; 28 Tree-care worker surveys; and 32 
organized disaster volunteers/ American Red Cross surveys were returned. 
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The above aims were achieved through the following Specific Objectives: 

Objective 1: 
Elucidate similarities and differences between "regular" day-to-day job tasks versus "emergency" 

job tasks related to Hurricane Sandy among the target populations. 

For the EMS focus group participants, 78% of respondents surveyed indicated that their job tasks were 
different during Hurricane Sandy. For example, working with high or fast-moving water, operating rescue 
shelters and inspecting for downed wires were identified as specific tasks that were different from day­
to-day job tasks. EMS participants noted, "people did not evacuate as they were supposed to" and " ... we 
had to check [for residents who did not evacuate] so now we are putting all of us at risk to ... get washed 
away." One respondent stated that while checking homes for stranded people " .. . water was actually at my 
chest." An overall impression from the EMS focus groups was "nothing compares" to the types of calls and 
the need to be "jacks of all trades" they experienced during Hurricane Sandy. 

The EMS respondents all noted the importance of bringing in additional resources and people to help 
relieve the workers. One respondent noted, "I do not like to give up the reins. I was at a point...ok, I 
surrender" another stated, "you run out of supplies. You run out of squad equipment, so you got to figure 
out the way to get all that stuff. You do not keep enough oxygen to supply three towns worth of home 
oxygen and then next thing you know, all of our portable bottles are all gone." 

For the tree-care population, 63% indicated that their job tasks were also different during storm-related 
work. Examples reported included working on down trees on houses and cars, dealing with uprooted 
trees under tension, and working around low or downed wires. Tree workers noted most storm clean-up 
tasks involve downed trees subject to complex/unpredictable forces as compared to a routine pruning, 
maintenance or removal job. 

Objective 2: 
Understand the possible exposures to contaminants among the target populations. 

The EMS focus group participants described exposure to regular conditions, such as "bodily fluids, 
animals, weapons," and more unusual conditions, such as floodwater, sewage, high winds, contaminated 
sand, downed power lines, animals, feces, mold and hostile residents (Figure 4). An EMS respondent 
reported, "almost every home was affected somehow by mold ... you can smell it as soon as you walk in the 
door ... we [wore] N95 masks pretty much everywhere." 

The respondents all noted the loss of power requiring the use of generators. This introduced potential 
exposure to gasoline and the risk of fire and explosions during refueling. Risk of fire and explosions were 
also present due to gas leaks from damaged homes and gas lines. EMS workers were quickly instructed 
on how to turn off the gas, which is not part of their normal training" ... We had to turn off the gas line and 
mark it. This was before we did a search and rescue of the house to see if there were any lives in there." 
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Figure 4. EMS Work-related Exposures During Hurricane Sandy 
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The tree care employees and employers described working 16+ hour days following the storm. Downed 
trees and downed power lines due to this storm presented especially dangerous working conditions 
(FigureS). One tree company employee noted that while working on tree clean-up, he was asked to 
remove household debris too, "Everything was destroyed ... there were iron parts, glass, and trash. We 
didn't have gloves to remove all of that." Another concern for the tree care workers was contact with 
energized power lines and the risk of electrocution. One worker said, "One time we were removing roots 
and we cut a power line. But the only good thing was that it did not have electricity." He later stated that 
he thought this happened, "because of the rush." 

Figure 5. Tree Care Workers Work-related Exposures During Hurricane Sandy 
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Objective 3: 
Describe the use of PPEs and other safety equipment among the target populations. 

During the focus group, participants were asked if they were provided PPE (Table 5) and received 
training. Overall both focus groups, 88% of the EMS and 76% of the tree care workers, did report they 
had received basic day-to-day job training. However, both groups reported receiving minimal additional 
training prior to working on a Hurricane Sandy damaged work-site. Only 25% of EMS reported having 
additional basic disaster, flood water rescue and high wind hazard training. While 40% of the tree care 
workers reported having additional training such as, electrical hazard, hazard recognition, CPR and first 
aid. 

The EMS focus group participants noted the use of different types of PP Es, depending on the type of call. 
If dispatch advised of a code red, one EMS participant explained that required "whole face guard and 
gloves." However, PPE was not always used, one participant stated, "We knew there was mold, but it was 
hot. We didn't wear our masks." Another EMS respondent recalled, "one of the guys had to go under the 
water to hook up the hydrant when a house caught on fire." When asked if that individual was wearing 
any PPE, including eye protection, the respondent said, "No. He just dove into the water." Another 
respondent noted, "When we first started the recovery, we didn't wear suits. We didn't have masks on. 
We didn't know that the mold was setting in. We didn't know if the water was contaminated with sewage. 
We found out afterwards. I know we were on our hands and knees going through all of it...We didn't have 
anything to protect us." 

Among the tree care participants, there appeared to be a disparity between those employed by large 
companies versus smaller companies and day laborers. Larger and more expert companies had more 
training and greater use of protective equipment than smaller companies. Spanish-speaking laborers 
reported little formal training and minimal use of PPE. Both groups discussed the importance of 
assessing job sites and reviewing safety protocols. One Spanish-speaker said he brought his own gloves 
because, "Most companies don't give you anything." 

Table 5. Does your employer provide PPE? 

Yes Responses (may have picked more than 1) 
EMS Tree care workers 
(n=27) (n=30) 

Coveralls, disposable gown, jacket, reflective safety 
23 (85%) 19 (63%) 

vest 
Earplugs or earmuffs 2 (7%) 23 (77%) 
Googles and or safety glasses 22 (81%) 24 (80%) 
Hand sanitizer 25 (93%) 24 (80%) 
Mask 23 (85%) 0 
Protective Gloves 23 (85%) 17 (57%) 
Boots 8 (30%) 6 (20%) 
Other 8 (30%) 10 (33%) 
Unknown/Missing 1 (4%) 1 (3%) 
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Objective 4: 
Characterize the physical and mental health outcomes among the target populations. 

Both the EMS workers and Tree care worker populations reported few injuries and no fatalities among 
their colleagues, but did report hazardous, high-risk conditions that affected their overall wellbeing and 
mental health (Figures 6 and 7). One EMS respondent stated, "We were lucky. We had a couple of scrapes 
and bruises." A tree care employee noted that he thought, "The danger is for new people." He witnessed 
an accident where a branch fell on a new coworker who was not paying attention. Another employee 
recalled a co-worker injured his back lifting a piece of tree that was too heavy, but the employer was not 
informed. The tree care workers felt they could not tell management about injuries because of the fear 
they will be replaced by someone new. 

Many participants reported being "sleep deprived," one EMS respondent said, " ... work until you drop to 
get the job done. There are rules. We are not allowed to work over a certain amount of hours. It all goes 
out the window when there is a disaster." A tree company employee stated, "We work long hours in 
storms. It's what we do." Another tree care employee reported, "Employers don't care if you are working 8 
or 24 hours or three days. He doesn't care about that. He wants his money. He doesn't care about his 
employees. He only cares that you work, that you produce more, that's the reality." 

For calls that could not be taken due to high winds and flood water, a EMS respondent said, "If there is 
nine feet of water you cannot take the rig in that and you cannot get to them, and that is so emotionally 
devastating ... we couldn't [do our work]. That is really hard." Another respondent noted, "We had 
members who lost their homes. We are a family. We take care of each other." 

Fi ure 6. EMS: Ph sical and Mental Health Wellbein 
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Figure 7. Tree care Workers: Physical and Mental Health Wellbeing 
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C. Conclusions 

EMS responders and tree care company workers and employers were aware they were exposing 
themselves to work-related hazards and took some precautions to stay safe; however, they looked 
beyond these risks when completing their job tasks, especially to help the community. Conducting 
disaster- and worker group-specific focus groups is an effective strategy to uncover health and work­
related challenges and risks that may be missed when analyzing major datasets. Information from the 
focus groups helped identify the presence of hazardous conditions that might lead to injuries and 
illnesses identified in the datasets, which can be used to create prevention strategies for future disasters. 

Due to the low response rate, disseminating electronic surveys to these three worker populations does 
not appear to be the best way to capture data on Hurricane Sandy work experiences. It is possible too 
much time had passed from between the events of Hurricane Sandy and when the survey was distributed. 
Another issue was the inability to validate email addresses or listservs, making it impossible to determine 
how many workers received the emailed survey link. Alternate strategies to obtain completed surveys 
may increase response rates. These may include paper and pencil dissemination at EMS station houses, 
or the use of iPads or other electronic devices during or shortly after the event. 

Finally, enrolling at-risk workers, such as Spanish-speaking day laborers, is challenging. Therefore, 
collaborating with worker centers, such as New Labor was helpful to recruit participants, and building 
upon the existing relationship between NJDOH and the tree industry was also critical. 
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TRANSLATION OF RESEARCH 

Aim 1 

The analysis of UB data for occupational injuries before and after Hurricane Sandy has been submitted to 
Disaster Medicine and Public Health as a research manuscript. In addition, these results were submitted 
and presented successfully at the CDC Public Health Preparedness meeting among Sandy grant recipients 
in March 2015. At that time, the Board of Scientific Counselors discussed issues around day laborers and 
other workers as first responders in storm response. The data summary was also presented to other 
researchers and community partners at both the ASPR August 2015 Disaster Research meeting in NYC as 
well as the Northeast Epidemiology (Regional CSTE meeting) in New Brunswick in October 2015. Rutgers 
and NJDOH continue to work directly with New Labor, a NJ workers center, on both construction safety 
and tree care hazards. New Labor is also collaborating regionally with other worker centers on 
preparedness under the direction of investigators at CUNY Queens on their ASPR follow-up grant. 

Efforts to utilize and validate the occupational injury and tree-related injury classifiers using the 
syndromic surveillance system resulted in mixed accomplishments. Based only on the chief complaint 
and keyword evaluation, the occupational injury classifier did not successfully identify an effective 
portion of all occupational injury to be generally used for surveillance. In contrast, the tree-related injury 
classifier did successfully identify a substantial number of related injuries, a type of injury that cannot 
otherwise be identified. This classifier is currently being further analyzed as part of the ASPR follow-up 
tree hazards grant (Dr. Rosen, Pl) and will be summarized over time and by different mechanisms. The 
results will be presented to the Tree Care Injury Prevention Work Group associated with the ASPR grant 
and contrasted with other available data (such as fatalities). Project staff and working group members 
will translate that information into recommendations for prevention and improved training by 
September 2016 when that grant is completed. 

Recommendations on improving surveillance systems' abilities to capture work-related cases will be 
summarized in a CSTE abstract and submitted to the 2016 CSTE Annual Meeting. These 
recommendations will include ways to improve the UB data for occupational health surveillance. For 
example, recommendations include: improving the use of E codes, anticipating changes that might occur 
under ICD-10, ways to encourage hospitals to include the codes specifying location, and analyses that 
might estimate work-related admissions that are not paid by workers compensation. A review of the 
strengths and weaknesses (for occupational health surveillance) of both the UB data and the syndromic 
surveillance data with NJDOH staff that direct those programs will also be completed. NJPIES continues to 
report occupational poisoning exposures to the NJDOH Occupational Health Surveillance unit, so those 
reports will continue to be evaluated on an on-going basis. 
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Aim2 

One of the key findings of the study was that although EMS responders, tree-care workers, and disaster 
volunteers were aware they were exposing themselves to work-related hazards, focus group participants 
acknowledged greater risk tolerance (including lack of both PPE and task-specific training) when 
completing their job tasks after a hurricane, especially to help the community. NJDOH Staff has therefore 
recommended the following: 

Additional training on effective communication, safety and the use of PPE in disasters could reduce 
mortality and morbidity among these worker populations in future natural disasters. Training should 
include the proper assessment of job sites and potential hazards, such as downed limbs, flood waters, and 
hostile displaced shelter evacuees; review of the proper use of equipment, such as chainsaws, chippers, 
N95 filtering face piece respirators, and latrines, and communication strategies with ground crew, tree 
climbers, and equipment (e.g., crane) operators. 

Conducting additional outreach, especially to at-risk workers, such as Spanish-speaking day laborers and 
volunteers providing tree trimming and removal services during natural disasters, although challenging, 
may uncover additional areas for improvement. The research team received a two-year Assistant 
Secretary for Preparedness and Response funded project to develop plans and recommendations for 
tracking and preventing tree-related injuries among workers, volunteers and residents. 

During this project period, the research team collaborated with various tree care groups presenting and 
participating in their regional educational and training meeting. The research team published a short 
article in The Canopy, a quarterly newsletter produced by the New Jersey Arborists Chapter of the 
International Society of Arboriculture, in July 2015 which included information about how to participate 
in this research study. Currently, staff are drafting an article for The Canopy which will summarize the 
project objectives, results, and implications for the tree-care industry. Staff also published a short article 
in the NJVOAD Weekly E-Newsletter in June 2015 which included information about how disaster 
volunteers could participate in this research study. 
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PUBLIC HEALTH RELEVANCE AND IMPACT 

Data from NJ hospitals did not show a general increase in work-related injuries in NJ during the time 
period immediately following Hurricane Sandy or throughout the entire year for the entire state. 
However, an increase in work-related injuries was observed in the first and third quarter after Hurricane 
Sandy (late spring/summer) among men in the high impact counties. Because the data did not include 
employer or industry information, it is not possible to identify the true circumstances or the specific 
conditions under which the increased injuries occurred, such as where falls occurred, what agents were 
involved in the cut and pierce injuries, and what objects struck the patients. 

The timing of the increase in injuries (spring-summer), as well as the leading mechanism/causes, 
dominance of men, corresponding diagnoses, and ethnicity (many construction workers are Hispanic) 
seem to suggest a role for construction, demolition, or related industries. Residential construction is 
particularly hazardous, with a high rate of fatalities and severe injury.7 Previous work in NJ has shown 
poor control of hazards in this sector.8 Tree removal is also recognized as presenting substantial injury 
risks, including falls, cut/pierce, and struck by injuries.9 The analysis of tree-related injuries using the 
syndromic surveillance (EpiCenter) system confirmed those hazards by showing an increase in tree­
related injuries immediately after Hurricane Sandy. Increased efforts to improve regulatory oversight 
and reduce hazards in both the residential construction and tree care industry could substantially reduce 
injuries among a large number of workers. 

Looking at respiratory outcomes, there was some evidence of transient increases in respiratory 
outcomes, such as cough and asthma, in the quarters following Hurricane Sandy. However, because no 
information on the incidence and contribution of infectious diseases (e.g. influenza, other viruses) was 
available, it is difficult to attribute these changes to the hurricane and the working conditions related to 
response and recovery. 

There are some inherent limitations in using hospital-based data to evaluate work-related injuries and 
illnesses over time. Defining injuries as work-related based primarily on workers compensation as 
expected payer underestimates the number of work-related outcomes. Previous work has compared 
more than one source of injury data (e.g. hospital billing, workers compensation, trauma registry 
data).1°·11 These studies suggest that a substantial proportion of work-related injuries seen in emergency 
rooms are not submitted for workers compensation. Emergency department billing records do not have 
sufficient information in the coded records to describe injuries or illnesses in detail. There is insufficient 
description to identify preventive strategies, and no way to distinguish injuries likely to be directly 
related to the hurricane (e.g. flooding, tree removal, or demolition injuries) from other injuries occurring 
because of more typical working conditions. Most of the billing records do not record the location where 
the injury occurred, either by type (e.g. building, street, factory, etc) or actual location. Although ICD-9 E 
codes for type of location do exist, most of those were missing in the data available for 2009-13 for NJ. 
Improving the inclusion of location in the UB records in the future could assist in preparing for and 
responding to future disasters. Because the actual geographic location of the injury (e.g. municipality or 
address) is unknown, hospital county was utilized as a proxy, but the distance from the site of injury to 
the hospital could vary substantially. 

The findings from the focus groups revealed that the EMS responders and tree care company workers 
were aware they were exposing themselves to work-related hazards and took some precautions to stay 

safe; however, they appear to be tolerant of the risks when completing their job tasks, especially to help 
the community. The focus groups confirmed the widespread presence of previously identified hazards 
and the potential for injury and illness as a consequence. Overall the research team determined that there 
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was a lack of training among both groups on how to identify the types of hazards they may encounter 
when working in a natural disaster area, how to evaluate what safety precautions and appropriate PPE 

are needed in these working conditions and how to better control potential hazards and exposure found 
at their work site. Additional training on effective communication, safety, and the use of PPE in disasters 
could reduce mortality and morbidity among these worker populations in future natural disasters. 
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HUMAN SUBJECTS RESEARCH 

Human Subjects Involvement, Characteristics and Design 
The target populations include workers seeking health care at hospitals and emergency departments for diseases 
and injuries that occur as a result of work or work activity during Hurricane Sandy; employers and employees who 
may have witnessed an occupational injury and/or fatality; any case of occupational and environmental disease, 
injury, or poisoning report by a health care provider; and patients found in the hospital discharge summary with 
worker's compensation listed as payer. 

Women, minorities and children (16 to 20 years of age) will be included based on their proportions of identified 
working individuals and not specifically targeted. Based on the demographics of New Jersey, the study population 
will likely be comprised of the following approximate percentages of civilian employment by race: 35% White; 7% 
Black; 4% Asian; and 0.3% other. The percentages of civilian employment by Hispanic origin are 10% Hispanic and 
90% Not Hispanic. The percentages of civilian employment by sex are 54% Male and 4 7% Female. The percentage 
of civilian employment for ages 16-20 years is 0.7%. 

Sources of Materials 
The primary source of research materials is from secondary data of existing health data/records of individuals 
containing private health information. These data are collected from hospital discharge data or Uniform Bill­
Patient Summaries, a set of computerized records that hospitals create at the time of patient discharge, which 
contain information compiled by hospitals on each patient's stay, codes for the most relevant diagnosis and 
secondary diagnoses, procedures performed, primary payer and the admission and discharge dates. Other sources 
of research materials include death certificates from the NJ Electronic Death Registration System which contains a 
check-off box for a work-related fatality and the ICD-9 or 10 codes for underlying cause of death. Patient records 
will be obtained from the New Jersey State Cancer Registry, a population-based registry that collects data on all 
cancer cases diagnosed and/or treated in New Jersey since October 1, 1978. These data profile each patient 
including demographic and medical information on each cancer diagnosis (such as the anatomic site, histological 
type, stage of disease and treatment). All patients are followed annually and vital status is recorded. For deceased 
cases, the underlying cause of death is also included. 

Based on specific information found in the previously mentioned research sources, some individuals may have 
been contacted for interviews and follow-up . Information obtained for the interviews included personal 
demographics, work history, job task performed, health related symptoms experience during work, training 
provided by the employer, use of personal protective equipment, etc. 

Potential Risks 
The primary risk is loss of confidentiality if the subject's health status, records, or interview /survey responses are 
revealed by accident, theft, or legal proceedings. 

Adequacy of Protection Against Risks 
Recruitment and Informed Consent 
The research team obtained potential cases of occupational illnesses, injuries and fatalities from the secondary 
data sources mentioned previously. For the secondary data sources only, the research team received a waiver to 
the requirement to obtain informed consent, assent and parental permission pursuant to Federal Regulations for 
the protection of human subjects at 45 CFR 46.116(d). This portion of the research project involves no more than 
minimal risk to the subjects, the waiver did not adversely affect the rights and welfare of the subjects and this 
research could not have been practicably carried out without this waiver. Also, NJ DOH is not required to receive 
consent from the patient in order to obtain medical records, X-rays, and other information needed, as interpreted 
in N.J .A.C. 8:58-1.5. However, if an individual specifically denies access to their medical records, no attempt was 
made to obtain the records. 

For the portion of the research project that conducted surveys, interviews and site visits, informed consent was 
obtained. Each potential participant received a consent document describing the proposed project, time 
commitment, an explanation of the study purpose, study measures, confidentiality, the voluntary nature of the 
study and the benefits and risks of participating. Verbal informed consent was obtained from all interviewees prior 
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to collecting information. Participants may decline to answer questions or may terminate the survey or interview 
at anytime. 

Protections Against Risk 
The risk of loss of confidentiality is minimized by maintaining the confidentiality of the names of individuals from 
existing health data/records. The main dataset was kept on the password-protected PCs and any paper records 
was kept in locked filing cabinets within the offices of the NJDOH Occupational Health Surveillance Unit. The door 
to this floor locks automatically and access to the building as a whole requires NJDOH identification and is 
patrolled by security. 

For any children (age 16-20) that may have been interviewed, the additional safeguards listed in 45 CFR 46 
Subpart D was implemented. 

Potential Benefits of the Proposed Research to Human Subjects and Others and Importance of the 
Knowledge to be Gained 
The risks associated with the reported data are minimal. There were considerable potential benefits to society 
from the proposed research. A better understanding of the causes of occupational illnesses, injuries and fatalities is 
important in providing employers, employees and policy makers information about a population's health status 
with respect to workplace injuries and illnesses and about factors that can influence health. Such knowledge may 
eventually lead to better interventions and prevention methods to decrease the number of occupational cases in 
the future. 
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Inclusion of Women and Minorities 

Women and minorities were included based on their proportions of identified individuals. Inclusion criteria did 
not target or intentionally exclude any vulnerable populations, minorities or sub-groups. Inclusion is based purely 
on existence ofrecords in the research sources. The study population was comprised of the following approximate 
percentages: 

Based on 2015 population and labor force projections from the Dept. of Labor and Workforce Development 
(http:/ /lwd.state.nj.us/labor /lpa/ dmograph/lfproj/lfproj_index.html) 

Percentage of civilian employment by Hispanic origin 
Hispanic: 10% 
Not Hispanic: 90% 

Percentage of civilian employment by race: 
White: 35% 
Black: 7% 
Asian: 4% 
Other: 0.3% 

Percentage of civilian employment by gender: 
Male: 54% 
Female: 47% 

Note: 
The 2000 and 2010 figures are based on the Census Modified Age-Race-Sex (MARS) data. 
"Other Races" include American Indian, Alaska Native, Native Hawaiian and other 
Pacific Islander. Hispanic origin is not a race. Persons of Hispanic origin may be of any race. 
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Inclusion of Children 

Children ages 16-17, who are employed, were included based on their proportions of identified individuals (0. 7%). 
Inclusion criteria did not target or intentionally exclude any vulnerable populations, minorities or sub-groups. 
Inclusion was based purely on existence of records in the research sources. 
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