


PREFACE

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field
investigations of possible health hazards in the workplace. These
investigations are conducted under the authority of Section 20(a){(6) of the
Occupational Safety and Health Act of 1970, 29 U.S.C. 669(a)(6) which
authorizes the Secretary of Health and Human Services, following a written
request from any employer or authorized representative of employees, to
determine whether any substance normally found in the place of employment has
potentially toxic effects in such concentrations as used or found.

The Hazard Evaluations and Technical Assistance Branch also provides, upon
request, medical, nursing, and industrial hygiene technical and consultative
assistance (TA) to Federal, state, and local agencies; labor; industry and
other groups or individuals to control occupational health hazards and to
prevent related trauma and disease.

MenLion of company names or producits does not constitute endorsement by the
National Institute for Occupational Safety and Health.
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exposure (represented as two variables signifying medium and high
exposure) and a variety of potential confounders (age, alcohol intake,
etc.). A forward stepwise regression procedure was used in whieh the
simplest model which included the exposure variable was determined.
Where the prevalence of a symptom group was significantly increased
among exposed workers, prevalence of each symptom queslLion in the group
was analyzed to see if it was responsible for differences among
different exposure groups,

To assess absorption of DEET, we field tested a method for measuring
concentrations of DEET in urine. Twenty workers submitted 4-hour
midweek (12 p,m. to 4 p.m.) urine collections for analysis of urinarcy
DEET concentrations by high pressure liquid chromatography (HPLC) using
reverse phase C-8 columns. The carrier solvent was 3:2 (v/v)
methanol-water at 3 ml/minute. A description of sample preparation
follows:

1) Extract 1 ml of urine three times with 5 ml of ethyl ether.

2) Combine the three extracts.

3) Evaporate the combined extracts to approximately 0.2 ml.

4) Dilute the 0.2 ml to exactly 1 ml with methanol,

5) 1Inject 20 ul of the above solution (step 4) into the HPLC for
analysis.

The limit of quantitation was 0.5 ug/ml.
Total urinary DEET collection was compared with reported DEET
application during the day of the collection. A separate brief
questionnaire was administered to assess dermal application of DEET for

the day of urine collection:

Estimated Exposure Index = Number of Applications of Repellant
% Percent DEET in Repellant

Again, calculated exposure from aerosol products was multiplied by one
third.

EVALUATION CRITERIA

An estimated 38% of all Americans use insect repellents every year, the
majority of which contain N,N-diethyl-m-toluamide (DEET).3 DEET was
marketed as an insect repellent in 1957.4 As such, it has not been
required to meet current Federal Insecticide, Fungicide and Rodenticide
Act (FIFRA) requirements for toxicological testing, which would apply
were it to be newly marketed today. In a 1980 Pesticide Registration
Standard for DEET, the U.S. Environmental Protection Agency (EPA) noted
that there has been incomplete assessment of the dermatologic,
oncogenic, mutagenic, and reproductive effects and of the absorption






http:anecdotally.29
http:triat.26
http:activity.17









http:reduced.33



http:clothing=.10
http:clothing=.25
http:clothing=.75



http:SURVF.YS








































Table 5
NEUROBEHAVIORAL SYMPTOMS ("SWEDISH 16" QUESTIONNALRE)
BY DEET EXPOSURE
EVERGLADES NATIONAL PARK, FLORIDA

HETA 83-085
INITIAL SURVEY: AUGUST 1984

SYMPTOMS EXPOSURE

(% of Respondents in Each Exposure Group)
Low (N=44) Medium (N=55) High (N=44)

"In general, are you troubled by any of the following symptoms"*

Difficulty buttoning 0 0 7
or unbuttoning
Paresthesias (tingling) 2 3 7
Tiredness 14 13 14
Lack of sexual interest 5 4 16
Absentmindedness 23 18 36
* Affective SymplLoms 20 25 41
Feel Depressed 16 22 34
Feel Irritable 16 18 32
Neuro-vegetative symptoms 41 53 22
Memory 48 11 64

+  Preface to questions from previous validated neurobehavioral
questionnairel

* p<.10 by 2-tailed chi square test (or Fisher's exact test)
*% p<.05 by 2-tailed chi square test (or Fisher's exact test)
*%% p<.01 by 2-tailed chi square test (or Fisher's exact test)









Table B

ESTIMATED DERMAL DEET EXPOSURE
EVERGLADES NATIONAL PARK, FLORIDA

HETA 83-085
FOLLOW-UP STUDY: MARCH TO AUGUST, 1985

24-HOUR EXPOSURE INDEX

Quantile 24-Hour Exposure Index
(N=77) (grams/24-hours)
25% 0.0
median 0.2
75% & 0T
90% < 5.2
95% =g 1 R
99% < 55,3
mean 2.4
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