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1 | INTRODUCTION

In 2011, the James Zadroga 9/11 Health and Compensation Act of
2010 (Act) was enacted, establishing the World Trade Center (WTC)
Health Program to medically monitor and treat the population af-
fected by the terrorist attacks on September 11, 2001.* The Program
enrolls persons who responded to the attacks in lower Manhattan,
New York, at the Pentagon in Arlington Virginia, and near Shanks-
ville, Pennsylvania (e.g., firefighters, police, rescue, and recovery
workers), as well as nearby survivors who were impacted and ad-
versely affected (e.g., residents, building occupants, and other af-
fected workers) within the New York City disaster area. The WTC
Health Program is housed under the U.S. Department of Health and
Human Services and is administered by the Director, National In-
stitute for Occupational Safety and Health (NIOSH). Authorization
extends through 2090.

WTC Health Program member benefits include periodic medical

monitoring, diagnosis, and treatment for qualifying health conditions.

Tania Carre6n PhD, MS? |
John Howard MD?

Jessica A. Bilics MPH?! |

The federally mandated World Trade Center Health Program provides limited
health benefits for qualifying health conditions related to the 9/11 terrorist attacks.
A qualifying health condition is an illness or health condition for which the member's
exposure to airborne toxins, any other hazard, or any other adverse condition re-
sulting from the 9/11 terrorist attacks is considered substantially likely to be a
significant factor in aggravating, contributing to, or causing the illness or health
condition. These qualifying health conditions are listed in federal regulations. The
regulations also provide a process for amending this list. This commentary describes
the methods developed for adding health conditions to the list of qualifying health

conditions and discusses changes to the list that have occurred during the Program's

According to federal regulations, a qualifying health condition refers to a
diagnosed illness or health condition (including mental health conditions)
for which a member's exposure to airborne toxins, any other hazard, or
any other adverse condition resulting from the 9/11 terrorist attacks is
substantially likely to be a significant factor in aggravating, contributing to,
or causing the illness or health condition (42 CFR §88.1).” These condi-
tions, also known as “WTC-related health conditions,” comprise a het-
erogeneous group of aerodigestive disorders, mental health conditions,
musculoskeletal disorders, cancers, and acute traumatic injuries that have
been linked to the terrorist attacks. The list of health conditions is co-
dified in 42 CFR §88.15 (i.e, the List of WTC-Related Health Conditions,
henceforth known as the List) and is summarized in Table 1. The top 10
certified health conditions for 2020 are shown in Table 2.

The list was carefully crafted given available evidence on potential
health risks obtained from health surveillance and research. Nonetheless,
information is likely incomplete for some health conditions, and new
conditions manifesting years after exposure might be discovered (e.g,

late sequelae or a health condition not initially observed due to disease
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TABLE 1
Group

Aerodigestive
disorders

Mental health
conditions

Musculoskeletal
disorders®

Cancers
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WTC-related health conditions (42 CFR §88.15)

Health condition

Interstitial lung diseases

Chronic respiratory disorder-fumes/vapors
Asthma

Reactive airways dysfunction syndrome

WTC-exacerbated and new-onset chronic
obstructive pulmonary disease

Chronic cough syndrome

Upper airway hyperreactivity
Chronic rhinosinusitis

Chronic nasopharyngitis

Chronic laryngitis
Gastroesophageal reflux disorder

Sleep apnea exacerbated by or related to an
aerodigestive disorder described above

Posttraumatic stress disorder

Major depressive disorder

Panic disorder

Generalized anxiety disorder
Anxiety disorder (not otherwise specified)
Depression (not otherwise specified)
Acute stress disorder

Dysthymic disorder

Adjustment disorder

Substance abuse

Low back pain

Carpal tunnel syndrome

Other musculoskeletal disorders

Malignant neoplasms of the lip; tongue; salivary
gland; floor of mouth; gum and other mouth;
tonsil; oropharynx; hypopharynx; and other
oral cavity and pharynx

Malignant neoplasm of the nasopharynx

Malignant neoplasms of the nose; nasal cavity;
middle ear; and accessory sinuses

Malignant neoplasm of the larynx

Malignant neoplasm of the esophagus
Malignant neoplasm of the stomach
Malignant neoplasms of the colon and rectum

Malignant neoplasms of the liver and intrahepatic
bile duct

Malignant neoplasms of the retroperitoneum and
peritoneum; omentum; and mesentery

TABLE 1 (Continued)

Group Health condition

Malignant neoplasms of the trachea; bronchus
and lung; heart, mediastinum and pleura; and
other ill-defined sites in the respiratory
system and intrathoracic organs

Mesothelioma

Malignant neoplasms of the peripheral nerves
and autonomic nervous system; and other
connective and soft tissue

Malignant neoplasms of the skin (melanoma and
nonmelanoma), including scrotal cancer

Malignant neoplasm of the female breast
Malignant neoplasm of the ovary
Malignant neoplasm of the prostate
Malignant neoplasm of the urinary bladder
Malignant neoplasm of the kidney

Malignant neoplasms of the renal pelvis; ureter;
and other urinary organs

Malignant neoplasms of the eye and orbit
Malignant neoplasm of the thyroid

Malignant neoplasms of the blood and lymphoid
tissues (including, but not limited to,
lymphoma, leukemia, and myeloma)

Childhood cancers: any type of cancer diagnosed
in a person less than 20 years of age

Rare cancers: any type of cancer that occurs in
less than 15 cases per 100,000 persons per
year in the United States

Acute traumatic
injuries®

Eye injury
Burn

Head trauma
Fracture
Tendon tear

Complex sprain

Other similar acute traumatic injuries

Abbreviation: WTC, World Trade Center.

2A WTC-related musculoskeletal disorder is a chronic or recurrent
disorder of the musculoskeletal system caused by heavy lifting or
repetitive strain on the joints or musculoskeletal system occurring during
rescue or recovery efforts in the New York City disaster area in the
aftermath of the September 11, 2001, terrorist attacks. For a WTC
responder who received any treatment for a WTC-related
musculoskeletal disorder on or before September 11, 2003.

PWTC-related acute traumatic injury is physical damage to the body
caused by and occurring immediately after a one-time exposure to
energy, such as heat, electricity, or impact from a crash or fall, resulting
from a specific event or incident. For a WTC responder or
screening-eligible or certified-eligible survivors who received any medical
treatment for a WTC-related acute traumatic injury on or before
September 11, 2003.
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TABLE 2 Top 10 certified health conditions by World Trade
Center (WTC) Health Program population®

Certified health condition” Responder  Survivor
Chronic rhinosinusitis 26,559 5783
Gastroesophageal reflux disease 24,138 4839
Cancers 13,278 7931
Asthma 13,082 4710
Sleep apnea 13,999 1294
Posttraumatic stress disorder 8491 3438
Chronic respiratory disorder—fumes/vapors 7463 1177
WTC-exacerbated chronic obstructive 3205 774
pulmonary disease

Anxiety disorder (not otherwise specified) 2501 903
Major depressive disorder 2436 798

@Data current as of December 31, 2020. Individual members might have
certifications in more than one health condition category.

bAs defined in 42 CFR §88.1, certification means WTC Health Program
review of a health condition in a particular WTC Health Program member
for the purpose of identification and approval of a WTC-related health
condition, as defined in this section and included on the List of
WTC-Related Health Conditions in 42 CFR §88.15, or a health condition
medically associated with a WTC-related health condition.

latency). The Act includes provisions for researching new health condi-
tions and the authority to amend the List when provided new evidence of
a causal association between the health condition and 9/11 exposure. In
this commentary, we describe the methods developed for adding health
conditions to the List and discuss additions made using these methods
through 2020.

2 | HOW PETITIONS ARE REVIEWED

The methods used for adding health conditions are described in detail in
three NIOSH policies and procedures documents that are available on-
line (https://www.cdc.gov/wtc/policies.html).> > Briefly, a health condition
may be added to the List only through rulemaking. Rulemaking can be
initiated at the discretion of the Administrator of the WTC Health Pro-
gram or in response to a valid petition by an interested party. This
commentary only focuses on those health conditions considered via the
petition process. Once initiated, there are some differences in the pro-
cesses for adding cancer’ and non-cancer” conditions to the List.
Nonetheless, in every case, the process requires a thorough science
evaluation to assess the evidence on whether the proposed health con-
dition is WTC-related. Upon considering this evidence, and within 90
calendar days of receiving a valid petition, a decision is made to either
seek recommendations from the Scientific/Technical Advisory Commit-
tee (STAC), publish a proposed rule in the Federal Register to add the
health condition, publish a decision and basis for not publishing a pro-
posed rule, or publish a decision that insufficient evidence is available to
take any of the actions previously listed. The STAC members comprise

scientists, clinicians, and responder/survivor representatives who, if re-
quested, review scientific and medical evidence, and offer re-
commendations on WTC Health Program eligibility criteria, and adding
WTC-related health conditions. The STAC has 90 days to respond fol-
lowing a review request, but this can be extended to 180 days. Upon
receipt of STAC recommendations and Program deliberation, a decision
on whether to publish in the federal register a proposed rule adding a
health condition usually occurs within 90 days. After the publication of a
proposed rule, interested parties are provided no less than 45 calendar
days to submit written comments. In the event a health condition is
proposed to be added to the list, an independent peer review of the
scientific and technical evidence supporting a rule is conducted con-
currently with the first 30 calendar days of public comment.

At the center of rulemaking is a critical appraisal of the causal
association between the health condition and exposure to hazardous
agents or other stressors stemming from the 9/11 attacks. This ap-
praisal relies heavily on a rigorous systematic review of the pub-
lished, peer-reviewed epidemiologic literature. In general, the review
follows five key steps to (1) define questions and develop criteria for
study selection; (2) develop a literature search protocol and conduct
the search; (3) review, identify, and select the relevant information
from available studies; (4) evaluate and integrate the evidence across
studies; and (5) synthesize and interpret findings.”” The evaluation
considers viewpoints first introduced by Sir Austin Bradford Hill
(1965), who proposed several defining aspects of causal associations,
including the strength of association, consistency among studies,
dose-response relationships, and the plausibility and coherence with
known facts about the exposure and the biology of the outcome,
among others.? Study quality is also assessed, including an evaluation
of limitations (e.g., representativeness, random error, bias, and con-
founding) that could adversely affect both internal and external va-
lidity. Internal validity refers to the degree in which study findings
are free from bias. External validity refers to the degree to which
findings can be extrapolated to the population or groups of inter-
ests.” In summary, the appraisal assesses the nature and strength of
the evidence on causation or relatedness and uses this assessment as
a scientific basis for deciding whether to add a health condition to
the List.

In practice, most available evidence stems from analytic observa-
tional studies of health effects among those persons at risk from the 9/11
attacks. Since 2011, these studies have been mostly funded by the WTC
Health Program. Detailed information on WTC Health Program research
is available online (https://wwwn.cdc.gov/ResearchGateway) and else-
where.” Briefly, WTC Health Program-funded research examines a wide
array of physical and mental health conditions to reduce diagnostic and
treatment uncertainty among Program members, uncover new in-
formation on listed health conditions, and identify and characterize
emerging health conditions that may be related to 9/11 exposures.
NIOSH manages the WTC Health Program research agenda through
grants and cooperative agreements using a National Institutes of Health
framework for solicitation and award. Research solicitations (announce-
ments) are periodically published that address program priorities, in-
cluding research that targets emerging health conditions. Nearly $130M
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has been awarded by the WTC Health Program for research. Nearly a
thousand publications on health effects from the 9/11 attacks are now
available for review and synthesis to inform decisions about adding new

health conditions.

3 | OUTCOME OF COMPLETED
PETITIONS

There have been 24 valid petitions submitted with decisions rendered
between the period 2011-2020 (Table 3). More information is available
online (https://www.cdc.gov/wtc/received.html). Among these, STAC re-
commendations were sought once (Petition 001). Rulemaking related to
Petition 001 was finalized on October 12, 2012 and established 24
cancer types (over 50 cancers), broadly described by body organ or
region, including rare cancers and childhood cancers, as WTC-related
health conditions. A year later, a second petition (Petition 002) and
subsequent rulemaking added prostate cancer to the list based primarily
on new scientific evidence obtained since the first petition. In 2014, the
WTC Health Program more clearly defined the category of rare cancers,
which modified the list to include cancers of the brain, pancreas, cervix
uterine, and testis, among others that have an incidence rate <15 cases
per 100,000 persons per year (based on age-adjusted 2005-2009
average annual data).™®

The remaining 22 petitions with decisions did not result in
changes to the List. In all cases, it was determined that the available
evidence was insufficient to request STAC recommendations, publish
a proposed rule, or publish a determination not to publish a proposed
rule. Of those petitions denied, most addressed nonmalignant health
conditions, including six petitions on autoimmune diseases, such as
lupus erythematosus, rheumatoid arthritis, and multiple sclerosis
(Petitions 007-009, 011, 013, 014). Other groupings include five
petitions involving circulatory system diseases (Petitions 004, 012,
018, 020, and 021), three on Parkinson's disease and parkinsonism
(Petitions 016, 017, and 025), and two on neuropathies (Petitions
010 and 015). The remainder included four nonmalignant health
conditions (i.e., Petition 003, kidney disease; Petition 005, acoustic
neuroma; Petition 006, primary biliary cirrhosis; and Petition 019,
irritable bowel syndrome), and two conditions grouped as cancer or
precancerous outcomes (Petitions 022 and 023).

At the time of this review, there are three petitions (Petitions
024, 026, and 027) that are under consideration. These involve
cardiovascular disease, anti-glomerular basement membrane disease,
and psoriatic arthritis/psoriasis, respectively. WTC Health Program
scientists are now evaluating the evidence supporting these peti-

tions; therefore, decisions on each are anticipated soon.

4 | DISCUSSION

The first petitions prompted a series of rule changes adding
cancers to the list shortly after enacting the WTC Health Pro-
gram. Cancer ranks third in the number of certified health

conditions among the affected population and first among sur-
vivors (Table 2); therefore, this rulemaking effort has had a
profound programmatic effect.

There was insufficient evidence to support rulemaking for the
remainder of petitioned outcomes. The threshold for inclusion re-
quires that the available evidence supports a conclusion that the
health condition is causally associated with 9/11 exposures. Clearly,
this standard represents a significant challenge for researchers to
conduct epidemiologic research that is sufficient, both in quality and
quantity, to support a change to the list. Meeting this standard
generally requires several high-quality large studies of persons in
different subpopulations; additionally, for most rare, chronic, and
late-emerging diseases it requires observation over long periods.
These studies must also tackle many limitations common to most
observational studies, such as incomplete information on outcome
and exposure, the potential for unmeasured confounding, selection
bias, and other important sources of study bias (e.g., model mis-
specification, healthy worker effects, random error). These chal-
lenges, coupled with a developing research agenda, help explain the
current pattern of decisions on petitions. Interestingly, there are
multiple petitions for certain outcomes (e.g., cardiovascular diseases,
autoimmune diseases) among those that were denied and those
currently in review. This acknowledges that decisions on health
conditions can always be revisited, and future research might
eventually yield sufficient evidence to support changes to the list.

High-quality epidemiologic research directly examining the at-
risk population is the preferred source of evidence supporting de-
cisions on the list. As shown in this special issue, research examining
the at-risk population exposed on 9/11 is ongoing. Some of the
studies included in this issue add to the literature on new outcomes
and outcomes previously assessed as having insufficient information
for rulemaking. It is also noteworthy that the WTC Health Program
has awarded nearly $130M for grants and cooperative agreements
for health effects research between 2011 and 2020, and will con-
tinue these awards well into the foreseeable future.” Researchers are
encouraged to participate in future funding calls by the WTC Health
Program, including proposals for studies that might better inform on
causal relationships between 9/11 exposures and outcomes that are

not currently listed as a WTC-related health condition.

CONFLICTS OF INTEREST
The authors declare that there are no conflicts of interest.

DISCLOSURE BY AJIM EDITOR OF RECORD
Steven Markowitz declares that he has no conflict of interest in the

review and publication decision regarding this article.

AUTHOR CONTRIBUTIONS

Robert D. Daniels participated in all aspects of the work, including:
conception, interpretation, writing, and critical revisions for im-
portant intellectual content; final approval of the version to be
published; and agreement to be accountable for all aspects of the
work in ensuring that questions related to the accuracy or integrity


https://www.cdc.gov/wtc/received.html

889

WILEY

<l
z
£
=)
<]
=

DANIELS €T AL.

(senunuo))

S10C ‘8
aunf yee‘ze-€€£CE ((601) 08

10T ‘8T 42qwiadsQg
6CS'GL-8CS'SL H(EVT) 6L

$T0T ‘v 49quIaA0N
TL£'G9-69€'G9 (E€TT) 6L

10T ‘9 Ae
£91'62-99/'ST :(L8) 6L

¥10C ‘1€
YoJBN €£6°LT-CL6°LT (19) 6L

€T0T ‘6T Joquiydas
€2G'/5-G0S'LS :(¢8T) 8L

z10c ‘Tt

4390120 9/£1°C9-£L91°C9

{(86T) ££ *2TOT ‘TT Joquisydas
891°9S-8€T1°9S (LL1) LL

(s)22110N 4935189y |es9pa4

VN GTOC ‘g aunf
¥10C ‘8T

VN Jaquiadag
¥10C v

VN J3qUISAON

VN 10T ‘9 Ae

VN  ¥10T TE Yd2Je

€T0C ‘6T
Jaquisydas €10C ‘T AInf

z10T ‘TT
Jaquisydas 210z ‘€7 aunf
a|nJ jeuly uolIsI29p 10 d|nJ

9y} jo ajeq pasodoud jo ajeq

[CRIIETJIE]
spiynsul

Jo 3uipuy) palusg ON
(CRIIETJINE]
uapnsul

J0 3uipuy) palusg ON
[CRIIETJIE]
uspiynsul

Jo 3uipuy) pajuaQ ON
(92uapine
jusinsul

Jo 3uipuy) palus@ ON
[CRIIETJIE]
spynsul

jo Suipul) palusQ ON

panoiddy ON

panouddy SOA

uoisag ¢asuodsau

JV1S 40}

uordo 3s1949x3

S9SE3SIP SANSSI} SAI}IUUOD pue SiyIe
GTOZ ‘9 |Mdy  plojewnayJ Suipn|oul ‘Saseas|p aunwwione ujepad

¥10Z ‘0Z 499010 sisoy.d Adeljiq Alewid

BWIOUUBMYDS JE|NQIISSA JO ‘eWOW?|1IN3U J1}snode
‘ewoulINaU [3SN0JE SUOI}PUOD Paje|aJ ay}
102 ‘ 4oqwaidag  se | Se yons ‘suoilpUOd paje|aJ pue ewoinau d13snody

¥10T ‘L Yd24eln aseasip JejnaseAolpJed)

102 ‘¢C Adenuer aseas|p/adewep Asupiy dluoay)

€702 ‘T Ae J92UBD 9181501

.S433Ued aJed pue ‘sisdued
pooyp|iyd ‘(ewojaAw pue ‘elwadna| ‘ewoydwA|
‘03 pajiwl| Jou Ing ‘Bulpn|pul) sanssi} ploydwA|

pue poojq ‘ploJAy} 31qJ0 pue 9As suedio Aleurin
1310 pue Ja1ain ‘siAjad |euad ‘Asupiy sppe|q
Adeunin {AJeAo ‘)seauq ‘1soued [ejo.ads Sulpnjoul
‘(ewoUBOW-UOU pUE BWOUBDW) UIXS {(SBwO0DJes)
S9NSSI} 1JOS ‘ewol|aYlosa|A ‘Asojedidsal

31 ul SIS pauljap-||I Jayio pue ‘eanajd

pue wnuseipaw ‘Jieay 8un| pue snydsuouq
‘eayoed] ‘Ausjusassw pue ‘wnjusawo ‘wnauojliad
pue wnauojliadouiad 3onp 3|iq d1edayesjul

pue J9AI| ‘wN}I3J pue uojod ydewois sn3eydoss
XuAJe| :sasnuls AJ0SSa20€ pue ‘e d|ppiw ‘AjIAed
|eseu ‘asou ‘xuAieydoseu :xuAseyd pue Ajiaed
|eJo Jayjo pue ‘xuAseydodAy ‘xuAseydouo ‘|isuoy
‘4now Jay3jo pue wn3 ‘Yynow ayj Jo Iooj4 ‘pued

1102 ¢/ 19quidag AJenijes ‘9n3uo) ‘di] ayj Jo swsejdoau jueudije|n

EVNEREN

(0Z0Z-TT0OT) P3J3puai SUOISIDAP UM SUOIIIIRG

£L00

900

500

00

€00

¢00

T00

(s)uorypuod yyjeay ‘ou uornldd

€ 371avil



2
&
(%]
—
=
z
<
o (92UspIne
810C ‘LT jusinsul
ISN3NY TH0'TH-6£0°T :(09T) €8 VN  8TOZ ‘LT 1snSny  jo Sulpuly) paiuaQ ON 810C ‘LT AeiN SWOJpUAs [9mOq 3|qel| 610
(92uapine
810C ¥C uapiynsul
IMdy £8/°/T-€8/'LT (64) €8 VN 810C ‘¢ Ilidy  jo Buipuy) paiusg ON 810C ‘S Adenuer uolsuayiadAH 810
(2u3pine L10T ‘0T
£L102 ‘ST juaidINsul Aej\ pue wsjuosupjled paonpul-assueduew LTO pue
AInr GTEZE-CTETE “(EET) 28 VN LTOC ‘€T AInr  Jo Sulpuy) paiuaQ ON /70T ‘cC Adenigad Sulpnjoul ‘wisjuosuiyled pue aseasip s,uosubjled 910
(92uapine
L10C TT uapiynsul 910 ‘ST
AelN 900°CZ-100'CT :(06) 28 VN £10T ‘TT AeN Jo Bulpul) paiusg ON J9quIsAON AyjedoanaN ST0
(92uspine
L10C ‘1T L10C ‘1C jusinsul 910C ‘6C
Alenigsd 99T TT-¥9T'TT (EE) ¢8 VN Alenigaq  jo Sulpuly) paluaQ ON Jaquiandas  siliyle plojewnays SUipn|pul ‘saseasip aunwiuwioiny 10
(9ouapine
910C ‘T Joquiydas juapiynsul
2€£°09-62€°09 :(0L1) T8 VN 910Z/1/6 40 8ulpuly) paiusQ ON 910C ¥ Ilidy  (sunwwioine) sisotsjos ajdijnw 3uljiwai-suisdejay €10
(92uapine
910¢ ‘vT 4aquadaQg 910C ‘¥1 jusinsut
L6T°06-562°06 :(0¥C) T8 VN Jaqui?dag  Jo Suipuy) pajusg ON 910C ‘TT |ldy SIS0J3|3s043Yy c10
(92uspIne
910C ‘ST juapiynsul
IMdy 0S0'Y2-L¥0'vT (64) 18 VN 910 ‘S¢ Ildy  jo Buipuy) palusg ON  9T0T ‘GZ Adenuer sijuylle piojewnays pue ‘sndnj ‘aseasip aunwwioiny 170
(92uapine
910C ‘¥ JuaIdINSUl
|Mdy OTT‘6T-80T'6T “(¥9) 18 VN 9T0¢ ‘v Ilidy  jo Buipuly) paiusg ON 910¢ ‘G Adenuer Ayjedounau |eJsydiiad 010
[CRIIETJIE]
G102 ‘8¢ juapiynsul S10C ¥T
139010 286°59-086°S9 :(802) 08 VN STOZ ‘8 4990120  Jo 8ulpul) paiusQ ON Jaquiandas $15049]2s 9|d1NW 9se3SIp SUNWWIoINY 600
(92uspine
ST0C ‘0T uapinsul
AINr 2ZL'6£-02L'6€ “(C€T) 08 VN GTOZ ‘0T AInr  Jo Buipuly) psiusg ON STOZ ‘TT AN ule.q ayj Jo sijileydsdus—asessip sunwwioiny 800
(S)22130N 4935139y |esapa- a|nJ [euly uoIsId3p 4o 3N uoisiag ¢asuodsau paAIa33y (s)uonlipuod yijeaH ‘ou uolllad
3y} Jo ajeg pasodoud jo aleq JV1S 10}

uondo asiaxg

(penupuUOD) € 374VL

890



891

DANIELS €T AL.

0202 ‘0T
Adenige4 vyH6-TH6 (€€) 8

6T0C ‘v Joquiaydas
656'67-1756'67 ((S81) ¥8

6102 ‘9
3sn3ny 081'8€-££1°8€ (TST) ¥#8

6102 ‘9¢
Yd2Jeln 89Z°TT-£9Z°TT (8S) ¥8

610T ‘ST
Adenuqad £/65-2L6G (LE) ¥8

(s)22130N 4235189y [e49pa4

VN

VN

VN

VN

VN

a|nu jeuly
ay3 jo azeq

020z ‘0
AJenuga4

610C ‘vC
Jaquwiaidas

6T0T ‘9 Isnany

6102 ‘9T Yd21e

610C ‘ST
Alenuga4

9p 10 3NJ
pasodoud jo aleq

(90uapIne
uaINSUl
4o Buipuy) pauaq

(9ouapIne
uapIyNSUl
Jo Buipuy) pauaq

(92Uspine
juadINsul
Jo Suipuy) palusg

(9ouUapIne
JuapIyNSUl
Jo 8uipuy) pauaq

(20uapine
usNSUl
Jo Buipuy) pauaq

uoisag

ON

ON

ON

ON

ON

¢osuodsau

JV.1S 10}
uondo as12.49x3

((#2)(p)ST°888 W4D Z) uoneindod SN 0OOZ 243 03 paisnipe-aSe ejep [enuue a8esane 00Z-S00Z UO paseq $33e3S pajyun ay3 ul JeaA Jad suosiad QOO‘0QT J4od Sased GT Uey} SS| Ul SINJJ0 ey} Jadued Y,

9933 WWOD AJOSIAPY [BD1UYDD | /O11IUSIDS DV LS d|gedljdde jou ‘yN :Ssuoljeirnaiqqy

610 ‘ST 499010

610 ‘€2 |ldy

610T ‘TT Yd2ieW

810¢ ‘8¢

J9qUISAON

8T0C ‘9¢ Isndny

paAIR29y

wisiuosupjaed pasnpui-jeyaw Aneay
Suipnpul ‘wisiuosuiyied pue aseasip s,uosupjled

J90UED [ELI}BWOPUS SUIPN|DUL “I90UED SULIIN

2ouedudis

paulwualapun Jo Ayjedowwesd |EUO|DOUO|A

wsijoqwa Aseuow|nd Jo/pue sisoquioayl UulsA dasg

9043 d13eyJIoway [eWSAINSUBUOU pUB JlWaYIS|

(s)uorpuod yjjeaH ‘ouu

(panunuo?)

Gc0

€¢0

[440]

120

€ 371avil



892

DANIELS €T AL

of any part of the work are appropriately investigated and resolved.
Tania Carredn and Jessica A. Bilics participated in interpretation,
writing, and critical revisions for important intellectual content; final
approval of the version to be published; and agreement to be ac-
countable for all aspects of the work in ensuring that questions re-
lated to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. Dori B. Reissman and John
Howard participated in critical revisions for important intellectual
content, final approval of the version to be published, and agreement
to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the work
are appropriately investigated and resolved.
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ETHICS APPROVAL AND INFORMED CONSENT

This study was conducted by US government employees of the
National Institute for Occupational Safety and Health, which is part
of the Centers for Disease Control and Prevention (CDC) under the
United States Department of Health and Human Services. No con-
tact was made with study participants. This activity was reviewed by
CDC and was conducted consistent with applicable federal law and
CDC policy. This activity does not constitute human subjects re-
search as defined by 45 CFR §102(l). Ethics review and approval and

informed consent were not required.

DISCLAIMER
The findings and conclusions in this report are those of the authors
and do not necessarily represent the views of the National Institute

for Occupational Safety and Health.
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