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I. SUf'MRY 

On December 13. 1S83 the Katicmal Institute for Occupational Safety and 
Health (UIOSH) received a request to evaluate diesel fume exposure in 
truck wells and are,s where r.achinery is being 1110ved at Pratt l Whitney,
East Hartford, Connecticut. EIIIJ)loyees• concern centered on a "blue fume" 
which surrounds these areas which reportedly caused a variety of upper
respiratory and irritative symptoms. 

Between February 2S - March 1, 1984, a NIOSH industrial hygienist and two 
medical officers conducted a site visit which included environir.ental 
li.Onitoring for carl'l'ln li!Onoxide and the administration of anedical 
questionnaires. l:.nvironrnental sa111Pling for carbon ll'Onoxide was not 
indicative of o,erexposure during this ·Visit (several short tenn, 3 
minute, 11axi111U~ exposures of 10 ppm). Yet, due to an unusual variability
of production factors and recent layoffs at the plant. activity in these 
areas was acknowledged to be below thE normal daily level. 

To assess the health c~r.plaints, NICSH nedicel officers interviewed and 
coir.pleted medical questionnaires for seventy-sh: workers, which 
represented approximately one-fifth of the e111ployees in the selected 
departments. The questionnaires included an assess111ent of occupational 
t.istory, smoking status, upper and lower respiratory tract symptoms. eye
and nose irritation. central nervous system effects, and factors regarding 
the wcrk-relatedncss of these symptoms. 

Statistical analysis Gf the questionnaire data indicated that employees
reporting exposure to diesel fumes experienced a significantly greater 
percentage of respiratory syir.ptoms than those not exposed. Individuals in 
Departlllent 420. which is adjacent to one of the truck wells, but where 
methyl ethyl ketone (MEK) is the pri1111ry contaminant. had increased rates 
of cough, CNS symptoms and fatigue. Eflll)loyees reporting exposure to MEK 
had significantly more respiratory and CNS symptoms, as well as headache 
and fatigue. EmployeE>s re~orting exposure to cotting or grinding 
operations experienced irritative symptoms to a significantly higher 
degree than those not exposed to these operations. 

Based on the results of this investigation. NICSH has determined that a 
potential health hazard did exist in that diesel emissions appear to be 
associated with a higher prevalence of respiratory syw.ptow.s in exposed
workers both when analyzed by work area and by reported exposure to diesel 
fupes. Additionally, MEK exposure was associated with increases in CNS 
symptoms, headache and fatigue. Reconrendations are found in the body of 
this report to reduce these exposures. 

Keywords: SIC 3724, diese1 fume, carbon monoxide, MEK. 
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Qi December 13, 1983 the National Institute foz Occupational 
safety and Health (NIOSH) received a requP,st from employees of 
Pratt & tllitney, Fast Hartford, Coooecticut, to conduct a health 
hazard evaluation relative to diesel fume EXpOSl.!re in truck wells 
and areas where machinery is being rooved. &Dployees concern 
centered on a ·blue fl.llllE,• which surrounds these areas, reportedly 
causing a variety of upper respiratory and irritative symptoms. 

A site visit was conducted o., February 28-29, 1984 to conduct 
environmental saapling and employee medical interviews. 

III. BACKGRXIND 

Pratt & tllitney Aircraft Group manufactures aircraft engines at 
its' Fast Hartford location. Complaints about diesel fumes in the 
truck wells have been cause for concern for many years. 
Eo.vi:conmental IIDl'litoring of these truck wells was performed in 
ii'?bruary 1978 using the snissions Analysis Laborai;,ory tl (FAL tl) • 
This portable laboratory is used extensively to measure the 
exhaust emissions from jet engines during manufacturing. This 
instrument provides a readout of the conoentations of carbon 
monoxide, nitric oxide plus nitrogen dioxide (OOx) and total 
hydrocarbons. Results of measurements taken at times expected to 
produce the highest levels indicated short term (10-minute) peak 
exposure to 00 as high as 30 ppn. Total hydrocarbons peaked at 10 
ppn, while t«Jx was fairly constant aro1.md l ppn. 

Truck wells are not the only source of diesel fumes. The 
upgrading of eqnipoent, and relocation of departments within t.1-ie 
plant, often requires the movement of heavy machinery. If the 
equipnent is too heavy for a forklift (usually gas or electric), 
diesel powered caterpillars aru employed to rove the large 
llliilchines. 

IV. l!.VAllJATION DESIGN AND Ml!."If:IOL»3 

A. Environmental 

rue to the low activity level within the plant during this 
survey, and the intermittent nature of diesel fume exposures, 
environmental monitoring was limited to direct reading carbon 
rooooxide measurements as a relative indicator of the presence 
of diesel fumes. carbon ioonoxide is the largest and roost 
readily sanpled contaminant in diesel fume, but is not soley 
responsible for adverse health effects resulting from 
exposure. Other contaminants that have been identified in 
diesel fume, but present to a rwch lesser degree include: 
oxides of nitrogen, aldehydes, phenols, hydrocarbons and 
sulfuric acid. 

Direct reading carbon DDnOXide measurements were obtained, 
using an F.colyzer'lM, in various truck wells during loading 
and unloading operations. Adjaoent areas were also spo:: 
checked for peak 00 readings. 
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Instantaneous readings were also c!>tained whenever. viaihle 
exhaust was observed from trucks within the bl.u..!.ding. Sii..;e 
the activity level was minimal, NIC&i simulab!d the 
accull'Ulation of di_..,..l fume in a 23 minute test run of one of 
the caterpL..lars. '!he operator of the vehicle varied the 
throttle to simulate what would be expected while moving a 
large piece of machinery. 

'!he results of previous oonpany Balli>ling was reviewm, as well 
as work practices in tr.e various truck wells. Fl'lploy'.'!es were 
interviewed to determine which work practices generally create 
diesel fme problems. 

B. Medical 

During the site visit, the NICEH investigators conducted 
confidential, structured interviews with enployees in a llUiliber 
of depact.ilf ;t.s. '!he oonpany safety department provided us 
with a list ,,f all P.rnPloyees for the designated departments. 
we then arbitrarily selected approximately one-fifth of the 
wor~ers from each department for interviewing. 

'!he questionnaire included an a.c;sessment of occupational 
history, smoking status, synptans associated with diseases of 
tht,; un:,er and lower respiratory tract, eye and nose 
irritation, the central nervous system (CH;) and factors 
regarding the work-relatedness of these synptoms. 

we also received from the oonpany a list of all OSHA 
recordable illnesses for 1983. 

During the medical interviews, a nuntier of other WO.t'kplace 
exposures to process substances and health prob];,.JIIS ;t·~-.'.!:!: 

raised. Statistical analyses were performed relatl~~·,, ;;.') 
reported exposures to methyl ethyl ketone (MEK) az.d. ,;:.: indirag 
operations (in addition to diesel fumes). 

MEK is used in Department 420 as a cleaning solvent to wipe 
down fan blades on turbine engines. 

V. J!.VALUATION CRITERIA 

As a guide to the evaluation of the hazards posed by workplace 
exposures, NIC&i field staff enploy environmental criteria for 
assessment of a nunt>er of chemical and fbysical agents. 'Ihese 
criteria ru:e intended to suggest levels of exposure to which mst 
workers may be exposed up to 10 houra per day, 40 hours per week 
for a working lifetime without experiencing adverse health 
effects. It is, howewr, i.np>rtant to oote that not all workers 
will be protected from adverse health effects if their exposures 
are maintained below these leveJs. A small percentage may 
experience adverse health effects because of individual. 
susceptibility, a pre-existing medic.al condition, and/or a 
hypersensitivity (allergy). 

http:medic.al
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In addition, saae hazardous IIUl:>stances •Y act in OJl!t>ination with 
other woriq>lace exposures, the general environment, or with 
medications ex personal. habits of ti'le worker to produce health 
effects even if the cxx:upational expoa:.ures ai:e controlled at the 
level set by the evaluation criterion. 'lbese cxnbined effects are 
often not considered in the evaluation criteria. Also, saoo 
substances are absorbed by direct contact with the skin and nucous 
metli>ranes, and thus ;:,otentially increase the overall exposure. 
Finally, evaluation cri~~ia may change over the years as new 
information on the toxic effer.:ts of an agtmt becomes available. 

The primary sources of environmental evaluation criteria for the 
workplace are: 1) NIOOH Criteria Documents and recomnendations, 
2) the American Conference of Goverrunental Industrial Hygienists' 
CIICGIH) 'l!lreshold Limit Values fTLV's), and ]) '!he U.S. Department 
of Labor {C&IA) occupational heal.th standards. Often, the NIOSH 
recCHaendations and the AaiIH TLV's are lower than the 
corresponding C&U\ standards bcccluse they are usually based u .. 
rore recent information than the OOHA standards. '1he C6HA 
standards may also be required to trute fato account~ 
feasibility of controlling exposures in various industries where 
the agents are used. 

The NIOOH-reooanended standards, by contrast, are based soley on 
concerns relating to the prevention of occupational disease. In 
evalui,ting the exposure levels and the recarmendations for 
reducing these levels found in this report, it should be noted 
that industry is legally reqi.ired to meet only those levels 
specified in an 008A standard. 

A ti.De-weighted average(~) exposure refers to the average 
airborne concentration of a substance during a normal 8 to 10-hour 
"'°rkday. Some substances have rec:aimended short term exposure 
limits or ceiling values which are intended to supplement the 'OiA 
where there are recognized toxic effects fran hi~ short term 
exposures. 

Diesel fl.llleS contain several individual chemicals which are the 
product of burning diesel fuel. The concentrations of these 
cbelllical are dependent on the caipleteness of coot>ustion within 
the engine, and can be directly related to how well the equipnent 
is maintained. Chemicals that have been identified in diesel 
exhaust, as well as the established exposure criteria are listed 
in the following table. 



Pollutant NIOSH criteria 

carbon JDIOXide 35 ppa 't'M 
~ PP11 ceiling 

Hydrocarbo 41 N/A 

Nitric oxide 25 PP11 '1w. 

Nitrogen dioxide 1PP1115-ain 

Phenols 5 • 2 PP11 'l'li\ 

Aldehyde& 1 ppa 3o-ain 
(as IIDI) 

Sulfuric acid 1 aJlm3 '1w. 

<SiA standard 

50 WIii 8-hr '1w. 

N/A 

25 ppa 8-hr '1Wi 

5 ppn 8-hr '1w. 

5 PP',l 8-hr '1w. 

3 PP11 8-hr '1w. 

1tCHIH '1'I.V 

50 ppa TM 

N/A 

25 ~ '1w. 

3 ppa '1w. 

5 Pflll TWA 

1 ppn TM 
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Health effects 

SYJll)t.clE of acute exposure to diesel fme affect primarily the 
respiratory system. Stuaies are ongoing wi~1in NIOSH and 
elsewhere to deter:ai.ne the effects of chronic exposure. 
However there is concern about the carcinogenic potential of 
some of the containants in diesel exhaust, as well as the 
synergistic effects of exposure in ccm>ination with other 
industr!al pollutants. 

For this study, NIC&i has analyzed the medical questionnaires 
aooording to several variables to determine if reported health 
effects are attributable to reported exposure to diesel fme. 

VI• Rl:SUL'l'S 

l!hvironnental 

Carbon mnoxide readings in truck wells 1, 2, & 10 never exceeded 
10 RID• Coapmy data indicatai levels as high as 30 AID• It was 
acknowledged that there was a low level of activity during this 
NICSH visit, but WlCOOtrollable production factors were such that 
we arrived at a slow period. 

'1he siaulated operation of the Cate.:pillar produced CX> levels 
which rose steadily for the first 9 minutes from O to 10 RID• 'lhe 
level remained constant for the next 6 minutes and the machine was 
turned off. Over the next 8 minutes the CX> level dropped off to 4 
RID• Instantaneous readings throughout the plant did not indicate 
excessive CX> exposures: maxinun reading 12 AID• 

http:deter:ai.ne
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M3dical 

Seventy-six questionnaires were caJi)leted. 'Ibey were divided into 
a diesel exhaust-e,qx>sed group of 63 workers and a non diesel 
exhaust-exposed group of 13 workers based on whether they worked 
near a truck well or near a location where machinery nr.":i been 
recently mo;red by diesel powered trucks. We similarly divided the 
interviewees into two groups based upon their assignment to 
Departmant 420, where methyl ethyl ketone (HEK) is used. 

Syuptoms were also analyzed in relation to self-reported exposure 
to any dust or chemicals. The workers were divided into three 
group:;: those not reporting any exposures, those reporting 
exposure to diesel fumes (alone or in cont>ination with other 
exposuzes), anc those refOrting only exposures other than diesel 
fumes. '!his net.hod was also utilized for exposure to MEI< and 
cutting and/or grinding operations. 

(a\ Delrographic and Medical History Data 

1bese groups were cali)al'.able (Table I-IV) with respect to age, 
sex, race, years eDployed at Pratt & ~itne}', prevalence of 
self-repc!'ted chronic cough (cough on irost days for at least 
three IOOOths out of the year), and enpiysema or chronic 
bronchitis (defined as a physician's diagnosis of either 
condition). 

ADM:>ng the non-diesel area worke1.s, there was a higher 
percentage of individllals reporting allergies than among the 
die.-;;el area workers but this difference was not statistically 
significant (Table I). Although the diesel area and the 
non-diesel area groups l.ad identical percentages of srrokers, 
ex-smokers and non-smokers, the diesel area group current 
SIOOkers smoked significantly more than the non-diesel group 
(26.2 vs 13.3 pack years, Table I). This trend was also seen 
fer ex-Sl00kers (17 vs 9.2 pack years} but the difference is 
not statistically significant. 

AnPng the workers in Deparbnent 420 as well as those reporting 
exposure to MEI<, there were approximately 50% worren (Table 
Ill}; most groups tended to have 4 - 21% women. '!he 
Departnent 420 w:>rkers had a statistically signif:ew1t 
difference in their SDDking status distribution when coopared 
to the non-Department 420 workers. They had no ex-Sl00kers and 
a larger proportion of srrokers and non-smokers. 

Both MEK- and Cutting- and/or Grinding-exposed workers 
reported significantly higher prevalences of chronic cough 
than workers exposed to other substances or unexposed workers 
{Tables IV and V). 
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(b) Synptans 

'!be diesel area workers had a gr.eater percentage of 
respiratory synpt(nS, CNS SYI'l!)tcins, ruld fati.;:.ie than the 
non-diesel area workers, alf:hou.'jh these diffet~nc:es were not 
statistically significant (Table VI). A significantly higher 
prevalence was also observed when analy.i:ed by repo:::ted 
exposure to diesel fumes (Table V!I). 

Those individuals who work in Department 420, wherP. MEK is 
primcily used, had incre,'!Sed rates of cough, CNS synptoms, 
and fatigue. 'lllese were significant:ly different tilan rates of 
these syniptoms reported h'J non-Depart:Jrrant 420 w-..,rkers. 
Headache was reported twice as much in Department 42iJ than 
outside Depart:mE,nt 120 but this difference was r.ot 
statistically different (Table VIII) • ~llen analyzed by 
reported exposure to MElC, respiratory and CNS SYlli)t.:>lllS, 
headache and fatigue were reported significantly more than 
other exposure categories (Table IX). 

'i'tl"!n analyze<". by reported exposure to r,utting and/or gr i.nding 
operations, i;:-ritative S"jltptoms were the only synptoms with a 
statistically significant difference (Table Y.). 

(c) OOHA 200 Log 

A review of the five cases fran departments that we 
investigated disclosed no cases that could be related to 
diesel fume exposure. Cx!t: .-ase did involve nasal irritation 
and vertigo due to MEK el(l)Osure in Department 420. 

VII. DISCOSSIOI 

Diesel emissior.s appear to be associated with a higher prevalence 
of respiratory ~~oms in exposed workers both when aualyzed by 
work area c:.nd by reported exposure to diesel fumes. None of the 
other synptoms have this consisten-..";{. '.lbese S}'llptoms are 
consL;;tent with other health hazard evaluations and are in 
agr~nt with the medical literature for acute synptoms from 
diesel exposure (1). 

1'1ese differenceE cannot be explained by the greater percentage of 
non-diesel area workers reporting a history of allergies, since 
this would, if anything, tend to produce more synptOOIS in tbe 
non-diesel area group. 

'.lbese differences may, however, be ~xplained in part, by the 
greater nunt:.er of pack years S11Dked by current SIIK)kers. 

http:nunt:.er
http:fati.;:.ie
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MEK exposure was associated with increases in CNS symptans, 
heaoache and fatigua when analyzed by ooth ""°rk area and reported 
exposures. 'lhese S}l!ptoms are consistent witi.'l organic l:lOl.vent 
exposure and appear to l"l.ave tesult:£d in one OSHA recordable 
illness in 1983. It should be noted that Department 420 was 
adjacent to truck wells 1 and 10, and many of these workers 
mentioned e."Cp()Sure to diesel fumes. 'Ibis may have contributed to 
the increased preval2nCS of cough and re::;piratory symptoms. 

IX. a:H:WSIOOS 

Based on the results of this investigation, NIOOH has determined 
b'1at al.though CO exposures were low at the time of our visit, the 
occurrence of respiratory symptoms aJOOng exposed en,f)loyees 
indicates at least int:Pmittent effects from exposure to diesel 
fumes, and $teps stv.:...ilc~ be taken to minimize the~e exposures. In 
addition, theLe was a relationship between reported MEK exposure 
and synptoms reported in Department 420. 

X. ~Iai<3 

1. Pop-starting or push-starting of diesel trucks, alt.hough a 
prohibited practice:, has beer, observed by e:rpl.oyees, so, 
enforcement of plant rules should be ioore stringent. 'Inis was the 
largest single source of "blue fume" that envl.oyees COl'!l)lair.ed 
about. 

2. A conce.1. ted effort should be made to pre•1ent fumes from t.he 
truck wells from entering the gen~ral work areas. lllis could be 
ac:c:or.plished by 11sing strategically positioned exhaust fans in the 
truck wells. Also it nay be advisable to keep t.he shop doors 
dosed until the trucks are turned off. 

3. Major machinery mving should be scheduled when occupancy is 
lowest to minimiz~ exposures during +-his ope.;:ation. It may be 
administra:..ively possible to renovc «:,:?;'.'loyees from surrounding 
areas during the actual roc,ving operations. 

XI.~ 

1. Heal.th Hn:ard Determination: Santa Cruz Metropolitan Transit 
District, !EH.5 (NIOSH), Publication No. 81-388-1129 

2. Criteria for a Recoomended Sf:ant'lard•••Occufdtional :i::xposw:e to 
Ketones, I:IIHS/NIOSH Publication No.78-173, 1978. 

http:COl'!l)lair.ed
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Table I 

Demographic and medical history data 

Pratt & Whitney
East Hartford. Connecticut 

HETA 84-089 

Diesel use area 

Non-Diesel 
Characteristic Use Area Diesel Use Area 

Two sfded 
Fisher's exact test 

N 13 63 

Age. yrs: Mean 38 
(Range) (25-61) 

41 
(24-60) 

Duration of employment. yrs:
Mean 13.0 13.3 
(Range) (S.3-28.5) (3.3-33.8) 

Race: White (S) 
Black 
Hispanic 
Asian 

.- 9 (69)
2 (15) 
1 (8) 
1 (8) 

48 (76)
13 (21) 

1 (2) 
1 (2) 

Sex: Male 
Feale 

12 (92) 
1 (8) 

53 (84) 
10 (16),-

Chronic cough: 2 US) 17 (27) p=.50 

Chronic bronchitis 
or e111physea 2 (15) 5 (8) 

Allergies: 7 (54) 17 (27) p•.10 

Smoking: Smoker 
Status: pack yrs

(Range) 

5 (38) 
13.3 (7-20) 

23 (37)
26.2 (3-100) p=.01 

Ex-s111>ker 
pack yrs 
(Range) 

3 (23) 
9.2 (.5-22.5) 

15 (24) 
17 (1.5-60) p•.51 

Non-smker 5 (38) 25 (40) 

JD 



Table II 

Demographic and medical history data 

Pratt & Whitney
East Hartford. Connecticut 

HETA 84-089 

Diesel fume exposure 

No Other Diesel and Row by colunn 
Characteristic exposures exposures other ex~osures (3x2) Exact test 

en = II 1 (n • 30) (n = 35 

N 11 30 35 

Age. yrs: Mean 43 39 40 
(Range) (29-60) (25-61) (24-59) 

Duration of e~loyment. yrs
Mean 18.8 13.3 11.4 
(Range) (5.8-33.8) (4.5-32.4) (3.25-25.5) 

_.,, 
Race: White (S) 8 {73) 20 (67) 29 (83) 

Blade 3 (27) 8 (27) 4 (11) 
Hispanic 0 1 (3) 1 (3) 
Asian 0 1 (3) 1 (3) 

Sex: Male 10 (91) 25 (83) 39 (86)
Female 1 (9) 5 (17) g (14) 

Chronic cough: 0 10 (33) 9 (26) p•.08 

Chronic bronchitis 
or e~hyse• 1 (9) 2 (7) 4 (11) 

Allergies: 2 (18) 11 (37) 11 (3U p•.6 

Sn>king: Smoker 4 (36) 10 (33) 14 (40) 
Status: pack yrs 23.6 (12-45) 23 (3-54) - 24.7 (5-100) 

(Range) 

Ex-sn>ker 3 (27) 8 (27) 7 (20) 
pack yrs 34 (12-60) 10.1 (.5-25) 14.2 (1.5-60) 
(Range) 

Non-sn>ker 4 (36) 12 (40) 14 (40) 



Table III 

Demographic and medical history data 

Pratt & Whitney
East Hartford. Connecticut 

HETA 84-089 

MEK use area-Department 420 

Not in 
Characteristic Department 420 
Number of participants 62 

Two sided 
Fisher's exact test 

Age. yrs: Mean 40 
(Range) (25-61) 

42 
(24-59) 

Duration of employment, yrs
Mean 14 
(Range) (3-34) 

9 
(5-19) p • .002 

Race: White 
Black 
Hispanic 
Asian 

49 (79) 
/ 9 (15) 

2 (3) 
2 (3) 

8 (57) 
6 (43) p • .10 

Sex: Male 
Fe•le 

59 (95) 
3 (5) 

6 (43) 
8 (57) 

" 
p < .0001 

Chronic bronchitis 
or emphysema 6 (10) 1 (7) 

Chronic cough: 13 (21) 6 (43) p • .10 

Allergies: 20 (32) 4 (29) 

Smoking Saoker 21 (34)
Status: pack yrs 24.5 (3-100) 

7 (50)
22.2 (10-30) 

Ex-S1110ker 18 (29)
pack yrs 15.7 (.5-60) 

0 

Non-S110ker 23 (37) 7 (50) 

J:) 



Table IV 

Gemographic and medical history data 

Pratt & Whitney 
East Hartford. Connacticut 

HETA 84-089 

MEK exposure 

No Other MEK and Row by co1unri 
Characteristic exposures exposures other exposures (3x2) Exact test 

Number of 11 48 17 
partici pants 

Age. yrs: Hean 43 40 39 
(Range) ( 29-60) (25-61) (24-59) 

Duration of employment. yrs
Mean 18.8 13.0 10.2 
(Range) (5~8-33.8) (3.3-32.4) (5.4-18.5) 

Race: White(%) 8 (73) 38 (79) 11 (65) 
Black 3 (27) 6 (12.5) 6 (35) 
Hispanic 0 2 (4) 0 
Asian 0 2 (4) 0 

Sex: Male 10 (91) 46 (96) ,- 9 (53) p=.0003 
Fema.le 1 (9) 2 (4) 8 (47) 

Chronic cough: 0 12 (25) 7 (41) p•.03 

Chronic bronchitis 
or emphysema 1 (9) 4 (8) 2 (12) 

Allergies: 2 (18) 17 (35) 5 (29) 

Smoking: Smoker 4 (36i 17 (35) 7 (41) 
Status: pack yrs 23.6 (12-45) 23.1 (3-100) 26.1 (15-37.5) 

(Range) 

Ex-smoker 3 (27) 13 (27) 2 (12) 
pack yrs 34 (12-60) 12.4 (.5-60) 9.5 (7-12) 
(Range) 

Non-smoker 4 (36) 18 (37.5) 8 (47) 

)3 



Table V 

Demographic and medical history data 

Pratt & Whitney 
East Hartford. Connecticut 

HETA 84-089 

Cutting &grinding exposure 

Cutting and/or 
No Other grinding and Row by column 

Characteristic exposures exposures other exposures (3x2) Exact test 

Number of 11 38 27 
participants 

Age. yrs: Mean 43 40 39 
(Range) (29-60) (24-59) (25-61) 

Duration of employment. yrs 
Mean 18.8 11.4 13.6 
(Range) (5.8-33.8) (3.3-32.4) (4.5-28.5) 

Race: White (Z) 8 ·(73) 27 (71) 22 (81) 
Black 3 (27) 8 (21) 4 (15) 
Hispanic 2 (5) 
Asian 1 (3) 1 (4) 

Sex: Male 10 (91) 30 (79) 25 (93) 
Female 1 (9) 8 (21) I- 2 ( 7) 

Chrunic cough: 0 9 (24) 10 (37) p=.04 

Chronic bronchitis 
or emphysema 1 (9) 3 (8) 3 (11) 

Allergies: 2 ( 18) 12 (32) 10 (37) 

Smoking: Smoker 4 (36) 14 (37) 10 ( 37) 
Status: pack yrs 23.6 (12-45) 25.4 (3-100) 22.1 (5-54) 

(Range) 

Ex-smoker 3 (27) 9 (24) 6 (22) 
pack yrs 34 (12-60) 15 (3-60) 7.6 (.5-22.5) 

(Range) 

Non-smoker 4 (36) 15 (39) 11 (41) 



Table VI 

Reported symptoms by exposure area 

Pratt & Whitney
East Hartford, Connecticut 

HETA 84-089 

Exposure Are..!. 

Non-Diesel One sided 
si!!!2tom sroue !!!!.l.!:!!. Diesel Use Area Fisher's exact test 

(N • 13) (N • 63) 

CoughU) 2 (151) 12 (191) 

lrritatfonC2) 8 (61) 33 (52) 

Respiratory(3} 2 (15) 22 (35) p = .15 

Chest Pain 1 (8)
·' 

5 (8) 

CNS(4) 1 (8) 14 (22) p = .21 

Nausea 2 (15) 6 (10) 

Headache 3 (23) 19 (30) 
"' Fatigue 1 (8) 13 (21) p = .25 

(1) Frequent cough or cough at night 

f2) Eye irrftatfon (burning, itchy, red or watery eyes), 
Nose frrftation (burning. itchy or runny nose. or frequent sneezing) 

(3) Difficulty breathing or shortness of breath, chest tightness, wheezing, 
or bringing up phlega 

(4) Drowsiness, dizziness or light headedness 



Table VII 

Reported symptoms. by reported diesel exposure 

Pratt & Whitney 
East Hartford. Connecticut 

HETA 84-089 

Exposure group 

sx!!!Ptom group 
Diesel and 

No exposures Other ex§osures other ex§osures 
<N sJ 

Row by co1umn 
(3x2) Exact test 

<N = II J = o) (N = 

Cough 0 5 :11) 9 (26) p = .17 

Irrftatfon 3 (27) 16 (53) 22 (63) p • .12 

Respiratory 0 10 (33) 14 (40) p • .03 

Chest pafn 1 (9) 2 (7) 3 (9) 

CNS 0 
~ 

6 (20) 9 (26) 

Nausea 0 4 (13) 4 (11) 

Headache 0 13 (43) 9 (26) 

Fatigue 1 (9) 5 (17) ,. 8 (23) 

lb 



Table VIII 

Reported symptoms by expo5ure area 

Pratt & Whitney
East Hartford, Connecticut 

HETA 84-089 

MEK Exposure Area 

Not in One sided 
Symptom group Department 420 Deeartment 420 

(N • 62) (A • 14J 
Fisher's exact test 

Cough 8 (13) 6 (42) p = .02 

Irritation 32 (52) 9 (64) 

Respiratory 17 (27) 7 (50) p = .10 

Chest Pain 5 (8) 1 (7) 

CNS .,, 6 (10) 9 (64) p < .0001 

Nausea 5 (8) 3 (21} p • .16 

Headache 15 (24) 7 (50) p • .06 

Fatigue 5 (8) 9 (64) ,.. p < .0001 

I';I 



Tal>le IX 

Reported syq,toms. by reported MEK exposure 

Pratt & Whitney 
East Hartford, Connecticut 

HETA 84-089 

Exposure group 

S,l!!!,Ptom sroup 
MEK and 

No exeosures Other exrsul"eS other ex~osures 
ii J = 

Row by co1umn 
(3x2) Exact test 

(N = (N 4 ) (N = 1 ) 

Cough 0 9 (19) 5 (29) p = .16 

Irritation 3 (27) 27 (56) 11 (65) p = .15 

Respiratory 0 15 (31) 9 (53) p = .009 

Chest pain 1 (9) 3 (6) 2 (12) 

CMS 0 6 (13) 9 (53) p = .0006 

Nausea 0 4 (8) 4 (24) p = .14 

Headache 0 12 (25) 10 (59) p = .002 

Fatigue 1 (9) 4 (8) f, 9 (53) p = .0004 



Table X 

Reported symptoms, by reported exposure to cutting and/or grinding 

Pratt & Whitney 
East Hartford, Connecticut 

HETA 84-1.,89 

Exposure group 

S)!!!!etom m::oup 

Cutting and/or 
grinding and 

No exposures Other e,;sosures other ex,osures 
(N = II > (N = 3} (N .. 2 ) 

Row by colu1111 
(3x2) Exact test 

Cough 0 8 (21) 6 (22J 

Irritation 3 (27) 20 (53) 18 (67) p = .08, 

Respiratory 0 14 (37) 10 (37) 

Chest pain 1 (9) 2 (5) 3 (11) 

CNS 0 11 (29) 4 (15) 

Nausea 0 5 (13) 3 (11) 

Headache 0 13 (34) 9 (33) 
,,. 

Fatigue 1 (9) 10 (26) 3 (11) 

Jq 
/ 


	Health Hazard Evaluation Report



