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Occupational pesticide 
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disease in Texas 

The incidence, recognition, and con trol,of acute 
occllpational pesticide poisoning ar~ dlsCllssed. 
Few estimates are available /0 descnbe the s~ojJe 
and incidence Of Ihis p roblem in Texas and 111 the 
United Stales. Previous reports have note(~ tba t 
orgmlOphOsphates, carbamates, and fumigants. 
cause the majority of acute poisonings; recog lll -

lion af these types of poisonings is disclissec:' Oc­
cupational groups tha t have em ill c,.eaSe{~ risk. of 
pesticide POisoning include grollnd appltcatol 'S, 
gardeners and l1urselym en, harvesters orji~ld. . 
UXJrkers, warehousemen wh o handle and " a llSP?' t 
pesticides, / onnulators and 11'1Cl1'lu/aclllrers, /llm~ . 
gators, aerial applicators tl1ul, occasiOl1a~/):, po /z ~e 
lOu/firefighters. Acute occupational pe~ tl~~de P OI­

soning was made a rep ortable disease '~1 Texas 
under the Occupational Disease Rep ortmg Law 0/ 
1985. Case rejJorts from pbysicictnS w ill enable 
jJublic health Officials to wulerstll1ul the OC~"~'­
rence and distribution of tbese po isonings 111 Te.:ras 
and 10 plan and implement m easures to prevent 
JurtlJer incidents. . 
KEY WORDS: OCCUPATI ONAL DI SI:ASES, '>ESTI C IDE. POISON INC., 
ORGA.r>.iOPHOSPIIATES. CA ]{OAl\IATES. INSEC TIC IDES. 

I mplicit in their name, pesticides arc poiso no us, 
whether insecticidcs. fungicides , herbICIdes, ro­
denticidcs, or fumigantS, Dcspite efforts to make 

thesc compounds specific fo r a particular targct o r­
ganiSm, most remain mo re o r less toxic to humans 
as well. In the las t 20 years , usage in the US has 
shifted from solid organochlorine compo unds (eg. 
DDT, aldrin, and chlo rdane) to those which have 
less bioaCCUr1'lUlation in humans and animals, such 
as carbamates and organophosphates. However, the 
lallcr compounds are much more acutely toxic than 
most chlorinated hydrocarbons ( I ), and numerous 
instances of acute poisoning from them havc oc­
curred, especially in agric ultural occupations. In 
this paper, we describe the scope, occurre nce, rec ­
ognition, and control of acute occupational pesti ­
cide poisoning, as well as the requiremcnt 10 repo rt 
diagnosed and suspected cases of such pOisoning 
under the Tcxas Occupat ional Disease Reporting 
Ac' of 1985. 

The problem 
few estimates arc available of the numher of pes­
ticide poisonings occurring in the US. In Califor· 
nia since 1973, detailed informatio n has been 
available on pestic ide illnesses fro m workers' 
compensation claims and thro ugh mandatory re­
porting (2). Since th is intensive su rvei llance effort 
began, the total number of re po rted p esticide­
rdated illnesses has vari ed from less than 1.200 to 
marc than 2,400 cases pe r year in California (2-4). 
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In 1985, there were 1,888 cases of confirmed Or 
suspected pesticide-related pOisonings reported ( 4). 
Of these, 80% (1 ,51 G) resulted fTOm Occupational 
Cox posurcs while the remaining 20% were nonoc­
c upational or of unknown exposure, '111e incidence 
of pestic ide- related illness or injury was estimated 
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at 2.7 cases per 1,000 persons at risk for farm field 
workers and 60 cases per 1,000 for pesticide mLx­
e.rs, loaders, or applicators (4? Among the occupa-
1I0nai exposures, the typc of Illness was reported 
systemic in 4 3% (655) of the cases, while the re- as 
maining 57~ (861) were li~~ted to skin o r eye 
symptoms. Il1e type of pestiCide was determined 
fo r 432 of these occupational cases, and Over half 
were associated with exposure to organophosphates 
o r carbamates; another 30 o r mOre cases were asso­
ciated with cxposure to fumigants (aluminum phos­
phide, chloropic rin , and methyl brOmide ), 

From rec~nt Florida surveys of 4 36 citrus growers 
and 1,81 1 ennis workers, the inCidence of con­
firmed pes ticide pOisonings was Cstimated at 3.4 
c lses per 1,000 field -workers at risk (5 G) M , . o rgan 
ct al (7) found 53 self-reported pesticide " p .. 
. " " d b . 9 OISon­IIlg mCi ents etwcen 1 7 1 and 1977 in a cohort 
of worke rs fro m 13 states who were Oceu . t· . I 

d ··d ~~ru~ 
c.xpose to pestlc l es, most of which involved cox-
posure to o rganophos.phates and carbamates. Haycs 
and V;:lughn (8) exam1l1ed mo rtality from p " . 'd' 

. . . I US · 19 CStlCI e 
pOiso nmg 111 t 1e 111 73 and 1974 as r > d . . . • CpOrte 111 
dC;lth ceruhcates: a total of 78 accident ·,1 de I . • ' at 1S 
occurred, 12 of whICh occurred at work. 

No current es.tim:lte of the incidence of pesticide 
po isoning is a\, ;:lIlable for Texas, though sever.,1 . , . . case 
series descnbed thIS problem In the past (9 10) 
Hospital records wer~ ~tudie~ for 129 fully 'doc~ ­
mented cases of pestiCIde pOisoning which oc­
curred between 1961 and 1967 in the Lower Rio 
Grande Valley (9). Ninety- three percent of the cases 
occurred during June, July, and August (which coin­
Cided with the con o n insect pcst contro l season). 
Nincty-eight pcrcent of the cases we re expOsed to 
pesticides d ermally, and 95% were pOisoncd by 
e thyl o r me thyl parathion. In 1968, the number of 
acute o rganophosphate poisonings increased sub­
s tantially over the 196 1 to 1967 average; inves­
tigators attributed this increase to the more fre­
quent use of e lhyl parathio n during that year ( 10). 

Recognition of acute pesticide poisoning 
O rganophosphates, carbamates, and fumigants cause 
the majority of acute pesticide poisonings; Fig 1 li sts 
the characteristics of acute pestic ide poisoning by 
chemical grollI'. In addition to acute effects, some 
pestic ide exposures arc associated with chronic 
health problems (eg, organophosphates and delayed 
neuro toxici ty). TIlcse chronic effects will not be re­
viewed . A complete discussio n of acute pesticidc 
poisoning and the chro nic health pro blems associ -
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I_ Characteristics of acute pesticide poisoning. Compiled from references I. II. 12. 18 and United States Navy Disease Vec/or Ecology 
and Control Center;Jacksonv;lle, FIa, Emergency Medical Treatment for Acute Pesticide Poisoning (chart). September, 1982_ 

Chemical basis (examples 
of compounds)· 

Chlorinated hydrocarbons 
[chlorobenzilate, Kel­
thane, Thiodan, methoxy­
chlor, lindane, heptachlor, 
toxaphene, chlordane 1 

Organophosphates [diazi­
non, malathion. methyl 
parathion. parathion, 
Guthion. chlorpyrifos 
(Dursban), Di-Syston, 
dichlorvos, S-Scven 1 

Carbamates [aldicarb 
(Temik), methomyl, oxa-
myl, carbaryl (Sevin), car-
bofuran, Baygon 1 

Halocarbon and sulfuryl 
fumigants (methyl bra-
mide, carbon disulfide, 
chloropicrin, ethylene 
dibromide, dibromo-
chloropropane) 

Phosphine fumigants 
[aluminum phosphide 
(Phostoxin) 1 

Cyanide fumigants 
(Cydon] 

Pharmacologic action or 
site of toxicity 

Neurotoxin; CNS, kidney, 
liver 

Irreversible inhibition of 
acetyl-cholinesterase 
enzyme 

Reversible inhibition of 
acetyl-cholinesterase 
enzyme 

CNS, enzyme systems, 
liver, kidney, lungs 

Lungs, CNS, liver, kidney 

Inactivates the cyto-
chrome oxidase of cells 
in critical tissues, pri-
marily the heart and 
brain 

Routes of Major acute signs 
absorption and symptoms 

Ingestion, 
dermal, 
inhalation 

Ingestion, 
dermal, 
inhalation 

Ingestion, 
dermal, 
inhalation 

Ingestion, 
dermal, 
inhalation 

Inhalation, 
dermal, 
ingestion 

Ingestion, 

Apprehension, excitability, dizziness, 
headache, disorientation, weakness, 
paresthesia, convulsions 

Mild: fatigue, headache, blurred vision, 
dizziness, numbness of extremities, nau­
sea, vomiting. excessive sweating and 
salivation, tightness in chest 
Moderate: weakness, difficulty talking, 
muscular fasciculations, miosis 
Severe: unconsciousness, flaccid paralysis, 
moist rates, respiratory difficulty, and 
cyanosis 
Other. cardiac arrhythmias 

Diarrhea, nausea, vomiting, abdominal 
pain, excessive sweating and salivation, 
blurred vision, difficulty breathing, 
headache, muscular fasciculations 

Dizziness, headache, nausea, vomiting, 
abdominal pain, mental confusion, 
tremor, convulSiOns, pulmonary edema 

Dizziness, headache, nausea, vomiting, 
dyspnea, pulmonary edema 

Large dose: collapse and cessation of 
inhalation, respiration 
dermal Smaller dose: headache, weakness, confu-
(rare) sion, nausea, vomiting, dizziness, hyper-

pnea, apprehension, convulsions 
Other. breath may smell like bitter 
almonds 

Nitrophenolic and nitro- Uver, kidney, and ncr- Ingestion, Yellow staining of skin and hair; profuse 
cresolic herbicides 
I dinilrocresol, dinoseb 
(Dinitro-3 ). 
dinitrOphenol] 

Chlorophenoxy com-
pounds (2,4-D. Silvex, 
2.4,S-T. Dicambal 

DipyridyL .. (diquat (Aqua­
cide). paraquat (Dextrone 
X)l 

vous system; stimulation 
of oxidative metabolism 
in cell mitochondria 

Skin, eyes. respiratory 
and gastrointestinal 
linings 

Injury of (.1>ithelial tissue: 
skin. nails, cornea, liver. 
kidney. and linings of gas­
trointestinal and respira­
tory tracts 

inhalation, 
dermal 

Ingestion, 
dermal. 
inhalation 

Ingestion, 
dermal. 
inhalation 

sweating, headache. thirst, malaise. warm 
flushed skin, tachycardia, fever 

Inhalation· burning sensations in the 
nasopharynx and chest, dizziness 
Ingestion: vomiting. esophagitis. ab-
dominal pain, diarrhea. fibrillary muscle 
twitching. stiffness of muscles of ex-
tremities. metabolic acidosis in large 
doses 

Ingestion early: nausea, vomiting, diar­
rhea, melena, pain (oral, substernal. 
abdominal ) 
48-72 hours after exposure: oliguria, 
jaundice, cough, dyspnea. tachypnea. 
pulmonary edema, convulsions, coma 

Laboratory tests 

Pesticide and/or meta­
bolites measured in 
blood; concentration 
more important than 
mere presence 

Red blood cell cho­
linesterase, plasma 
cholinesterase 

Red blood cell and 
plasma cholinesterase 
may be normal and thus 
not reliable detectors of 
poisoning; carbamate 
metabolites in urine 

Methyl bromide-blood 
bromide concentrations; 
carbon disulfidcs in urine 

None known; victim's 
breath may smell like gar. 
lic or acetylene 

Cyanide in blood and 
tissues; thiocyanate meta. 
bolite in urine and saliva 

Nitrophenols and nitro-
cresols in urine and 
serum 

Chlorophenoxy com· 
pounds in blood and 
urine 

Paraquat and diquat in 
blood and urine 

• Use of trade names is for identification only and docs not imply endorsement by the Texas Department of Health or the National Institute 
for Occupational Safety and Health, Centers for Disea'ic Control. 
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ated with these compounds can be found in Hayes, 
Pesticides Studied in Man ( II ), and the Environ­
mental Protection Agen<-'Y (EPA) publication by 
Morgan, Recognition and Management of Pesti­
cide Poisonings ( 12). The EPA booklet is an excel­
lent reference for the medical practitioner who 
treats pesticide poisoning on an emergency basis. 
The Texas State Poison Center (telephone number: 
1-800-392-8548), the North Central Texas Poi­
son Center ( 1-800-441-0040) and local and 
regional pOison control centers are also valuable re­
sources for clinicians in treating pesticide 
poisoning. 
~e~e are three principal routes of exposure to 

pestiCides for workers: the respiratory, oral, and der­
mal routes ( 13). Most persons are aware of the po­
tential for inhalation and ingestion, but many do not 
appreciate the potential danger of skin absorption. 
Occupational exposures to organophosphate and 
carbamate pesticides frequently occur by the der­
mal route ( 14). Pesticide residues can accumulate 
on skin, clothes, and hair during direct handling or 
application of the pesticide, or from plants and soils 
after application. 

In a study of dermal penetration of insecticides in 
mice, the carbamates (carbofuran, methomyl, car­
baryl) penetrated the most rapidly, and malathion, 
an organophosphate, penetrated the least rapidly 
( 15). Other organophosphates (ie, parathion and 
chlorpyrifos) had intermediate penetration rates. 

Organophosphate and carbamate ( cholinesterase­
inhibiting group) pesticides poison insects and 
mammals by binding with and inhibiting the action 
of acetylcholinesterase ( 16). Organophosphorus 
compounds react with acetylcholinesterase by 
phosphorylation with serine at the enzyme's active 
center which produces a relatively stable (and inac­
tive) enzyme. If both of the methyl or ethyl alkyl 
groups are still present on the phosphate, significant 
enzyme reactivation (through dephosphorylation) 
is possible ( 16,17). However, if the phosphorylated 
enzyme is allowed to "age" (through loss of one of 
its alkyl groups), it becomes far more refractory to 
regeneration ( 17). Carbamate pesticides inactivate 
acetylcholinesterase through carbamylation which 
also involves the serine group at the enzyme's active 
center ( 18). This process is relatively reversible, 
and if carbamate is removed from the system (by di­
lution, dialYSis, or metabolism and excretion), the 
enzyme will rapidly regain its ability to break down 
acetylcholine ( 16,18). The net effect of these reac­
tions is an accumulation of acetylcholine at nerve 
synapses and motor endplates ( 19). 

Signs and symptoms of organophosphate and 
severe carbamate poisoning can be classified into 
muscarinic (parasympathetic), nicotinic (primarily 
motor), and central nervous system manifestations 
according to site of action (20). Muscarinic signs 
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and symptoms may include excess salivation, excess 
bronchial secretion, sweating, miosis and blurred vi­
sion, abdominal cramps, diarrhea, nausea, vomiting, 
and bradycardia (21 ). Nicotinic manifestations in 
striated muscle include muscular cramps, fascicula­
tions, and weakness (20). In severe intoxication, 
nicotinic actions at the autonomic ganglia may 
sometimes mask muscarinic effects; these patients 
may have tachycardia, pallor, and an elevated blood 
pressure ( 18,20). Central nervous system effects 
include headache, drowsiness, dizziness, and, in 
severe cases, unconsciousness or coma. With or­
ganophosphate poisoning, the interval between ex­
posure and clinical manifestations may be as short 
as five minutes after massive ingestion or up to 12 
to 24 hours with lesser exposures (20). If death 
occurs, the usual cause is respiratory failure. . 

As in any suspected poisoning case, a thorough 
history of recent activities prior to the onset of 
symptoms is invaluable in the diagnosis of acute 
pesticide poisoning. Depending on the type of pesti­
cide, route of exposure, estimated severity of poi­
soning, and observed signs and symptoms, some or 
all of the following measures may be necessary in 
treating organophosphate or carbamate pOisoning. 
The patient's airway should be cleared of any excess 
secretions and oxygen should be administered. In 
severe poisonings, intubation and mechanically as­
sisted ventilation may be necessary. The antidotes 
for organophosphate poisoning are atropine sulfate 
and pralidoxime (severe poisoning), while atropine 
alone is an adequate antidote for carbamate poison­
ing (12). Because "aged" phosphorylated acetyl­
cholinesterase becomes resistant to reactivation, it 
is important to administer pralidoxime early after 
organophosphate poisoning to maximize its effec­
tiveness as a cholinesterase reactivator ( 17,18); 
Pralidoxime is contraindicated for use in carbamate 
poisoning because of the pharmacological proper­
ties of this drug and the rapid reversal of the car­
bamate inhibited enzyme ( 11,12,17,18). If pesticide 
exposure has occurred through dermal contact, the 
patient should be decontaminated by washing the 
skin and shampoOing the hair with an alkaline soap 
to prevent any further absorption ( 18). If exposure 
was through ingestion, the stomach and intestine 
should be cleared of unabsorbed pesticide by ap­
propriate procedures such as the administration of 
syrup of ipecac (or, if the patient is unconscious, 
gastric intubation, suction, and lavage) followed by 
activated charcoal and sodium sulfate (12,18). De­
tailed descriptions of treatment regimens can be 
found in several medical references ( 11,12,17,18). 

The monitoring of erythrocyte and plasma cho­
linesterase levels in organophosphate poisoning is 
important in determining the presence and degree 
of poisoning and assessing response to therapy. Sev­
eral methods are available for measuring erythro-
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te and plasma cholinesterase. Coye, Lowe, and 
~ dd provide a comprehensive review of the mea­

a mYent and interpretation of cholinesterase ac-
sure '·d (22) . 'ty in workers exposed to pestlci es , 
ttVI , b 

The level of erythrocyte cholinesterase 15 a etter 
. dicator of acetylcholinesterase activity at nerve 
~napses than that of plasma cholinesterase (~3). 
According to Namba (20), clinical manifestations 
usually occur only if more than 5~% o~ serum, cho­
linesterase is inhibited, and seventy of illness IS 
proportional to the degree of inhibi~iO~ of serum 
cholinesterase activity. However, Mldtlmg and col­
I agues (24) followed patients with moderately se-
e re symptoms whose erythrocyte cholinesterase 

ve h' f as only 30% inhibited. In t eir case senes 0 pa-
;rents with organophosphate poisoning, the rate of 
~ecline in cholinesterase levels appeared more im­

rtant than the total decline. Plasma cholinesterase 
:uallY returns to normal within a few weeks; but it 
may take one to three months for the erythrocyte 

holinesterase levels to plateau and to return to 
~ormal ( 12,24). Therefore, serial determinations of 
erythrocyte and plas~a cholineste~ase. levels ~~y 
b more useful than single determmatlOns. Mlnl-

e m normal values of cholinesterase vary by test 
::~thod and must be specified by the laboratory 
doing the test. 

Fumigants are another group of pesticides that 
casionally cause severe poisonings in workers, 

~c isoning is usually through inhalation, but the 
li 

0 
uid and solid forms can be ingested or absorbed 
~ gh the skin (18). These compounds can cause 
se::us injury to the lungs, liver, heart, kidneys, and 

tral and peripheral nervous systems (25,26). 
~:e provides a th~rou~ review of ten c~es of 
meth I bromide p0150nmg (25); all of which w~re 

y d through inhalation in the food processmg expose . 
industry (nuts, fruits, and grains). Sy~ptom~ m-

I d d malaise headache, dyspnea, ViSUal d15tur-
cu e, .' S eral 

akness nausea and vomltmg. ev bances, we , ' . 
patients developed acute chemical pu~onary , 
edema. Similar symptoms were found m two chil-

d 29 crew members who were exposed to 
dre? anh hine fumes from grain in storage aboard tOXIC p osp , f 
a grain freighter (26). Laboratory confirmatIOn 0 

fumigant intoxication depends on the ~~mpound. 
For many of these substances, no definitive labora­
tory tests are available. Blood bromide l~ve~s are 
useful to detect methyl bromide poisonmi? if ~e pa­
tient is not taking inorganic bromide medicatIOns. 
Cyanide can be measured in blood and tissues ( or 
its metabolite thiocyanate in urine) ( 12). 

Occupations at risk 
Since the person with pesticide poisoning may 
present with nonspecific signs and symptoms, elic­
iting information about occupation and work ac, 
tivities may help the physician determine whether 

acute p~sticide poisoning has oCcurred. Specific 
occupatIOnal groups have an increased risk of ex­
posure to pesticides. These include ground appli­
cators, gardeners and nurserymen, harvesters or 
field workers, warehousemen Who handle and tran 
port pesticides, formulators and manufacturers s, 
~miga~O~, afieghrial applicators, and, occasionally: po. 

ce an e ters, who may enCOunter pestic'd 
spills as part of the.ir work (2). In California dur~n e 
1978, ground apP,hcators had the highest number ~ 
reported occupatIOnally related pesticide expo f 
ill d 'al . sure nesses an aen applIcators had the lowest nUIll. 
ber among these oCcupational groups (2). During 
1985, however, more cases of systemic ill 

. d 'th .. nesses as· soclate WI pestiCide exposure in Calm ' 
d . ornla were 

rthepo~te m kwork~rs exposed to pesticide spray drift 
an In wor ers ~Irectly handling pesticides ( 4). In 

thth~ dI9(6484Jslurv)ey 10 the Rio Grande Valley, over one 
• 1C 18 of the pesticide poisonings Occurred 
10 pers~ns who loaded spray planes ( 10). 
Th~ site IS of dermal exposure may vary by oc­

cupation.. n o~e study (27), plant workers mixin 
and ba~g 4% and 5% carbaryl dust had the hi g 
est potential exposure on their hand & gil. s, .lorearms 
and the front body areas In field wo k I ' 
O 045% 0 06% · r ers app ying 

. to. carbaryl spray, the highest ex-
posures were on the shoulders and back of th 
neck. e 

. Occasionally, an oCcupational death due to traum 
IS secondary to acute pesticide pOisoning. Lee and a 
Randsell (28) rep~rt such an incident in which a 
20~year-old man died after collapsing in a field and 
bemg run over by farm machinery operated by 
another work~r. He had been assigned to load 
granulated aldlcarb, a highly toxic carbamate into 
a h,opp~r and apparently developed acute ald'icarb 
pOlsonmg through dermal exposure. Morgan et at 
(7) noted that death by accidental trauma was in­
creased among a cohort of workers occupationally 
expo~ed to pesticides. Although it could not be de­
termined whether I?e~ti~ide poisoning was causally 
relat.e~ to the fatal InJuries, it is very plausible that 
pestl.cld~ exposure could predispose to injury by 
causmg Incoo.rdination and altered sensorium. 

The ~ot~ntl~ for occupational pesticide exposure 
and pOlsonmg 10 Texas is substantial. The US Bureau 
of the Census estimated in 1982 that Texas had 27 
pesticide-formulating establishments with a total of 
2,600 employees, 1,600 of whom were production 
wor~ers (29). An estimated 1,200 of these pro­
ductIon workers were employed in the Houston­
Galveston area. The number of Texas manufacturing 
~Iants prodUcing the active ingredients of pesticides 
IS unknown. Manufacturing/formulation establish­
ments account for minor potential worker exposure 
to pesticides, when compared to the agricultural 
industry. From 1982 estimates, insecticides were 
applied to 6.5 million acres, and herbicides were ap' 
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plied to 10.4 million acres of land in Texas (30). In 
terms of land area receiving herbicide or insecticide 
applications, pesticide use is relatively heavy in the 
Panhandle and Lower Rio Grande Valley compared 
to o ther regions in Texas. It is safe to assume that 
agricultural workers at risk of exposure may be 
found in all farming areas. No accurate estimate of 
farm workers potentially exposed to pesticides is , 
however, available:: . 

Control 
Measures to control acute occupational pesticide 
poiso ning in T e.'\': 3 S include the EPA's registration of 
agricultural che micals and use res tric tio ns (31 ), 
Texas Department of Agriculture'S (IDA) recently 
adopted rules governing agricultural p esticide use 
(32), criteria set by the Occupational Safety and 
Health Administration (OSHA) (33) and recommen­
dations fro m the National Institurc for Occupational 
Safety and Health (NIOSH) for pesticide manufac­
turing and fo rmulating establishments ( 14), and the 
Texas Departme nt of Health 's recent requirement for 
the reporting of cases of occupational diseases in­
cluding acute occupatio nal pesticide poisoning (34). 

'111<:: EPA is responsible fo r the registrario n and 
regulation of pes tic ide usc in rhe US (3 1). Enforce­
m ent of these regulatio ns and investigatio n of e..x­
posure incidents have been delegated to state de­
partments of agriculture. In 1984, the TDA adopted 
rules " to establish pesticide application standards 
designed to prevent unreasonable ri sk to human 
health and pro tec t workers and others during the 
production of agricultural fie ld c rops" (32). These 
rules include s tandards for worker re-emry into 
fie lds. Re-entry intervals are established for pesti­
Cides w he n used on c rops which require workers to 
do labor-intensive activities (eg. planting, thinning. 
detasscling, Sucker removal, pruning. and harvest­
ing). He-emry interval refers to restricting field ac­
cess for a perio d of time after pesticide application 
(35). fig 2 shows the re-entry intervals adopted by 
the TDA. Rules also cove r the posting of fields and 
the necessary procedures, if for some reason work­
e rs need to enter the field be fore the re-entry inter­
val expires. Farm operatOrs are required to know or 
have access to the trade and chemical name of any 
pesticide b e ing lIsed and must make this informa­
tio n available to worke rs, to persons alleging pesti­
Cide exposure, and to attendant medical personnel 
upo n requ es t. 

f o r the workplace e nvironment of pesticide 
manufacturing and formulating es tablishmen ts. 
OSHA has established permissible exposure limi ts 
( PEL) for many pesticides (33). In its criteria docu­
meIH on manufac ture and formulation of pesticides, 
N IOSH has emphasized work practices, engineering 
controls. ::Ind medical surveillance programs to pro­
tect workers from rhe adverse effects of pesticide 
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e.xposure. Recommendations for medical surveil­
lance include an initial medical examination, pre­
e..xposure and periodic erythrocyte cholinesterase 
levels for workers e.xposed [Q cholinesterase­
inhibitors, and periodic medical examinations (at 
least annually) ( 14). 

Reporting acute occupational pesticide 
poisonlog 
Acute occupational pesticide poisoning is report­
able in accordance with Texas Board of Health rules 
issued under the 1985 Te..xas Occupational Disease 
Reporting Law (34). Physicians and directors of 
laboratories with case reports must provide the 
name, address, age, se..x , and race of the patient and 
the diagnosis and date of diagnosis to the director of 
their local or regional health department, who w ill 
then transmit this information to the Texas Depart­
ment of Health, EpidemiOlogy Division, in Austin. 
Reports may also be made directly to the Texas 
Department of Health, Epidemiology Division, by 
telephoning (toll-free) 1-800-252-8239. The Oc­
cupational Disease Reporting Act provides for the 
confidential handling of all case reports by local and 
state health departments, and information about in­
dividual cases will be held as confidential medical 
records. 

Follow-up investigations arc conduc ted by the 
TDH epidemiology staff to verify the diagnOSiS, de­
termine the source of the causative agent, obtain an 

2. He-entry illtenKlis for pesticities useti on crops requiring work· 
ers to per/on" labor·intellsive acliviries in Te.wls- · 

Re·entry level Pesticidc 

24 hours Any pesticide with registered :Igricultu ral uses 
when used on crops requiring workers to pe r· 
form bbor·intensive aClivilics. unless Ihe pesli· 
ddc has been graOied an exemptio n, (As of April 
4, 1986, Six formulations of Dipcl arc c.xemp! ), 

48 ho urs azinphos·methr l (Gulh ion ) 
c:u-bophenolhion 

7 days 

dememn 
dicrocophos 
d isulfoton 
endosu tfan 
endrin 
cthio n 
melh id:u hion 
melhyl paralhion 
me"inphos 
monocromphos 
oxydemelo n.mcthyl 
pho rale 
pllosphamido n 

l'lhyl parathion 

• Texas Dq>anml'nl of Agricu lture. Reentry lmervals [Texas Regis· 
ter. J :m I . 198<; ( 10 Tex Reg ,W·40 I ). 1 Notice of Exemption from 
Int erim 24 ·hour Reentry Interval established for :\gricul lUral Pesti· 
cides [Texas Register. Apr 4. 1986 ( 11 Tex neg 11 6'1). [ 
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occupational and employment history, and seek re­
lated but unreported cases. As necessary, worksite 
investigations will be undertaken to determine 
whether an ongoing hazard is present and to make 
appropriate recommendations to eliminate the haz­
ard. The purpose of this reporting system is to de­
termine the epidemiology of acute occupational 
pesticide pOisoning in Texas, and through identifica­
tion of hazardous workplaces, pesticides, and prac­
tices, enable prevention of future cases. 

Conclusion 
Little is known about the incidence of acute oc­
cupational pesticide poisoning in Texas. Much of 
our understanding about this occupational problem 
has evolved from reports received through the re­
porting system in CalifOrnia. Yet, differences in cli­
mate, soil, topography, crops grown, and pests 
influence the use, location, quantity, nature, avail­
ability, toxicity, and persistence of pesticide resi­
dues (36). Understanding and control of pesticide­
related health problems in Texas require active 
surveillance. Implementation of the new Occupa­
tional Disease Reporting Law will help us under­
stand the frequency and distribution of cases and 
enable prevention of further inCidents. The par­
ticipation of Texas physicians by recognizing and 
reporting cases of acute occupational pesticide 
poiSoning to the TOH is essential to this task. 
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