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Introduction. The nationwide epidemiology of organophosphate pesticide (OP) poisoning has never been reported in detail for
Taiwan. Methods. This study retrospectively reviewed all human OP exposures reported to Taiwan’s Poison Control Centers (PCCs)
from July 1985 through December 2006. Results. There were 4799 OP exposures. Most OP exposures were acute (98.37%) ingestions
(74.50%) of a single OP (80.37%) to attempt suicide (64.72%) in adults (93.25%). Males were the most common gender (64.95%). Most
patients (61.97%) received atropine and/or pralidoxime. The mortality rate for all 4799 OP exposures was 12.71%. Exposures to single OPs

without co-intoxicants caused 524 deaths; of these, 63.36% were due to dimethyl OPs.

deaths in Taiwan.

Keywords

Introduction

Pesticide poisoning is a worldwide problem and a common
poisoning in Taiwan (1-37). The most recent published data
on the epidemiology of all toxic exposures in Taiwan is from
July 1985 through 1993; there were 6872 human pesticide
exposures reported to the Network of Taiwan’s Poison
Control Centers (PCCs) (14). Pesticide exposures were the
largest single category (29.3%) of human toxic exposures in
Taiwan and included all types of pesticides, including insecti-
cides, rodenticides, herbicides, etc (14). The most common
specific type of pesticide exposure was to organophosphate
(OP) pesticides (14). Specifically, there were 1875 OP pesti-
cide exposures; this was 26.97% of all types of pesticide
exposures (14).

This new study will focus only on OP pesticide exposures
because these are the most common specific type of pesticide
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Conclusion. Dimethyl OPs cause the majority of
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poisoning in Taiwan. Carbamate insecticides are not included
in this study because they are a lesser common poisoning in
Taiwan, because they have different trade names in Taiwan,
because they have a different chemical structure than
OPs, because they bind reversibly to cholinesterases, and
because carbamoylated choinesterases do not need oximes to
decarbamoylate.

A literature search was performed to see if any published
study had reported the nationwide epidemiology of organo-
phosphate poisoning in Taiwan. The literature search
included the following electronic databases that were
searched from their dates of inception through August 2,
2007: MEDLINE, MEDLINE In-Process & Other Non-Indexed
Citations, PubMed, Cumulative Index to Nursing and Allied
Health Literature (CINAHL), Cochrane Database of System-
atic Reviews (DSR), Cochrane Central Register of Controlled
Trials (CCTR), American College of Physicians (ACP)
Journal Club, Database of Abstracts of Reviews of Effects
(DARE), Toxicology Data Network (TOXNET), Toxicology
Literature Online (TOXLINE), Web of Science, and Interna-
tional Pharmaceutical Abstracts. Each database search
combined the search terms organophosphate, poisoning, and
Taiwan. The searches included all languages in each
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Table 1. Literature search results combining the search words
organophosphate, poisoning, & Taiwan

Search
Results:
Reference
Databases Search Periods Numbers
MEDLINE 1950 — August 2, 2007  (38-41)
MEDLINE In-Process & 1950 — August 2, 2007  (38-41)
Other Non-Indexed
Citations and MEDLINE
PubMed 1950 — August 2, 2007  (38-41)
CINAHL 1982 — August 2, 2007 None
Cochrane DSR 1988 — August 2, 2007 None
CCTR 1998 — August 2, 2007 None
ACP Journal Club 1991 — August 2, 2007 None
DARE 1994 — August 2, 2007 None
TOXNET TOXLINE 1900 — August 2, 2007  (38-65)
Web of Science 1900 — August 2, 2007  (39-40)
International 1970 — August 2,2007  None

Pharmaceutical Abstracts

database. This literature search is summarized in Table 1
(38-65). This literature search found no published nation-
wide epidemiological study that focused on OPs, one of Tai-
wan’s most common human toxic exposures. Therefore, this
retrospective cross-sectional study describes the epidemiol-
ogy of OP exposures reported to the Network of Taiwan’s
PCCs, from the founding of its first PCC in July 1985
through December 2006. During that time, Taiwan’s popula-
tion grew from 21 million to 23 million and its number of
PCCs grew from one to four. Data from this study could be
used to enhance allocation of public health resources to help
prevent and treat OP poisoning.

There are two major classification systems for OPs. One
is based on the toxicity of the OPs and the other is based on
the chemical structure of the OPs. The World Health Orga-
nization’s WHO Pesticide List is based on oral and dermal
LDgs in rats (20,66—-67). The WHO Pesticide List classifies
pesticides as extremely hazardous (Class Ia), highly hazard-
ous (Class Ib), moderately hazardous (Class II) and slightly
hazardous (Class III) (20,66). This WHO Pesticide List is a
common international system for classifying pesticides
(20,22,66—68). The other classification system is based on
the chemical structure of the OPs (3,69). Dimethyl OPs pos-
sess two methyl groups and diethyl OPs possess two ethyl
groups (3,69). These chemical, structural differences are
correlated with observed clinical differences (3,69). Diethyl
OPs age more slowly with acetylcholinesterase than dime-
thyl OPs (3,69). Therefore, oximes have more time to reac-
tivate acetylcholinesterase in diethyl OP poisoning because
aging is slower between diethyl OPs and acetylcholinest-
erase (3,69). Another observed clinical correlation related to
OP chemical structure was a higher case fatality ratio dime-
thyl OPs versus diethyl OPs in one study (67). To evaluate
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these two OP classification systems, this study classifies
OPs based on the WHO Pesticide List, as well as OP chem-
ical structure and correlates mortality with these two classi-
fication systems.

Methods

This study was performed with the support and acknowledge-
ment of the Taiwan Department of Health, the oversight
agency in Taiwan. This study was granted exempt status by
the Human Subjects Protection Program, the Institutional
Review Board of The University of Arizona. Prior to analyz-
ing the data for this study, all patient identifying information
was removed to preserve confidentiality.

This cross-sectional study retrospectively reviews all
human OP exposures reported to the Network of Taiwan’s
PCCs from July 1985 through December 2006. Data
include names and numbers of specific OPs, patient demo-
graphics, sites of callers to PCCs, chronicity of exposures,
routes of exposure, reasons for exposures, therapeutic
interventions, and medical outcomes. Chronicity of expo-
sure was based on the following definitions from Casarett
and Doull’s Toxicology: The Basic Science of Poisons, “In
human exposure situations, the frequency and duration of
exposure are usually not as clearly defined as in controlled
animal studies, but many of the same terms are used to
describe general exposure situations. Thus workplace or
environmental exposures may be described as acute
(occurring from a single incident or episode), subchronic
(occurring repeatedly over several weeks or months), or
chronic (occurring repeatedly for many months or
years).”(70). Otherwise, data were analyzed and reported
using the definitions of the American Association of
Poison Control Centers (15).

Descriptive statistical analyses were done with Excel
software. Mortality rates were compared using a Chi-square
analysis among WHO Pesticide Hazard Classes. Mortality
rates were also compared using a Chi-square analysis among
chemical types of OPs, e.g., dimethyl and diethyl OPs.
Chi-square analysis and p-values were determined with Stata
9.2 (College Station, TX, USA).

Results

There were 4799 human OP exposures reported to the
Network of Taiwan’s PCCs from July 1985 through December
2006. The case numbers of organophosphate poisoning each
year are shown in Table 2. Of these, 3117 were males
(64.95%), 1657 were females (34.53%), and 25 had no
gender reported (0.52%).

The mean patient age and standard deviation were 46.28 *
18.32 years. The minimum patient age was 0.1 years. The
maximum patient age was 96 years. There were 101 people
less than six years old (2.10%), 181 people six through
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Table 2. The case numbers of organophosphate poisoning each year

Age (years)

Total
Year <6 6-19 >19 Unknown per year
1985 3 3
1986 1 5 35 41
1987 4 12 92 1 109
1988 4 11 158 2 175
1989 3 4 152 2 161
1990 3 11 193 5 212
1991 9 12 247 5 273
1992 13 7 189 209
1993 5 7 194 1 207
1994 2 8 157 3 170
1995 8 18 250 5 281
1996 2 17 326 7 352
1997 10 9 325 3 347
1998 3 11 339 1 354
1999 8 7 293 308
2000 4 10 304 5 323
2001 3 7 251 1 262
2002 4 5 272 281
2003 5 8 219 1 233
2004 6 5 196 207
2005 1 1 169 171
2006 3 6 111 120
Total 101 181 4475 42 4799

19 years old (3.77%), 4475 people over 19 years old
(93.25%), and 42 people had no age recorded (0.88%).

Hospitals were the most common sites of callers to PCCs,
with 4596 of 4799 OP exposures (95.77%) reported by
healthcare professionals at hospitals. Family members
reported 200 OP exposures (4.17%) from their residences.
The site of the caller to the PCCs was not recorded in three
OP exposures (0.06%).

Table 3. Reasons for OP exposures related to patient age in years

Clinical Toxicology vol. 46 no. 9 2008
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The reasons for exposures are detailed in Table 3. Adults
had more intentional OP exposures. Children had more
unintentional OP exposures. Of the 4799 OP exposures, 4721
(98.37%) were acute, 35 (0.73%) were chronic and sub-
chronic, and 43 cases (0.90%) had unknown chronicity.
Ingestion was the most common route of exposure (74.50%).
All routes of exposure are detailed in Table 4.

Of the 4799 OP exposures, 3857 (80.37%) involved only a
single OP (Table 5). The maximum recorded number of
coingestants was 9. The top five exposures to a specific, sin-
gle OP were from mevinphos (18.41%), chlorpyrifos
(17.60%), methamidophos (8.04%), dimethoate (5.16%), and
fenitrothion (4.90%) (Table 5). The name of a specific OP
could not be determined in 573 (14.86%) of 3,857 OP
exposures that involved only one OP (Table 5). These 573
cases were coded as an unknown OP because the specific
name could not be determined (Table 5). In all 573 cases, the
symptoms, signs, and laboratory data were consistent with
OP poisoning.

Of the 4799 OP exposures, 2974 patients (61.97%)
received atropine and/or pralidoxime. Clinical outcomes of
OP exposures in Taiwan are detailed in Table 6. The mortal-
ity rate for all 4799 OP exposures was 12.71%. The mortality
rates for OP exposures with only one involved OP are
detailed in Table 5.

The largest numbers of deaths (n) from exposures that
involved only a single, specific OP were from mevinphos
(138) [WHO Pesticide Hazard Class: Ia], methamidophos
(68) [Class: Ib], dimethoate (33) [Class: II], chlorpyrifos
(30) [Class: II], parathion (25) [Class: la], and monocroto-
phos (25) [Class: Ib] (Table 5) (20,66). Of these OP
exposures with the largest numbers of deaths (n), four were
also among the top five exposures involving only one OP
(Table 5).

Of the 524 deaths caused by exposure to a single OP, 320
deaths (61.07%) were due to WHO Pesticide Hazard Class 1
OPs, 90 deaths (17.17%) were due to WHO Pesticide Hazard
Class II OPs, 10 deaths (1.91%) were due to a WHO

Age (years)
Reasons for OP exposures <6 6-19 >19 Unknown Total Percentage
Unintentional Accidental 83 56 490 8 637 13.27%
Environmental 4 5 28 37 0.77%
Occupational 1 5 746 7 759 15.82%
Misuse due to ignorance 10 10 0.21%
Unintentional unknown 1 1 29 31 0.64%
Intentional Suicide 4 107 2975 20 3106 64.72%
Malicious 4 2 14 20 0.42%
Intentional unknown 1 79 3 83 1.73%
Adverse reaction Food contamination 1 1 0.02%
Unknown Unknown 4 3 104 4 115 2.40%
Total 101 181 4475 42 4799 100.00%
Percentage 2.10% 3.77% 93.25% 0.88% 100.00%
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Table 4. Routes of OP exposures related to patient age in years

Age (years)

Routes of OP exposures <6 6-19 >19 Unknown Total

Dermal 10 10 207 1 228
Ingestion 67 141 3337 30 3575
Ingestion +Dermal 8 1 12 21
Ingestion +Inhalation 1 6 7
Ingestion +Inhalation +Dermal 6 6
Ingestion +Inhalation 1 1
+Qcular+Dermal
Ingestion +Ocular 4 4
Ingestion +Ocular+Dermal 1 1
Ingestion +Parenteral 1 1
Inhalation 7 19 436 5 467
Inhalation +Dermal 4 7 346 4 361
Inhalation +Dermal+Other 1 1
Inhalation +Dermal+Parenteral 1 1
Inhalation +Ocular 4 4
Inhalation +Ocular+Dermal 5 5
Inhalation +Parenteral 1 1
Ocular 11 11
Ocular+Dermal 1 8 9
Other 3 3
Parenteral 13 13
Unknown 4 2 71 2 79
Total 101 181 4475 42 4799

Pesticide Hazard Class III OP, one death (0.19%) was due to
a WHO Pesticide Hazard Class whose active ingredients are
obsolete or discontinued, and 103 deaths (19.66%) were due
to OPs whose names were unknown and could not be classi-
fied within the standard WHO Pesticide Hazard Classes
(Table 5) (20,66). This distribution of deaths based on WHO
Pesticide Hazard Classes was statistically significant with a
p-value <0.001.

Of the 524 deaths caused by exposure to a single OP, 332
deaths (63.36%) were due to dimethyl OPs, 65 deaths
(12.40%) were due to diethyl OPs, 23 deaths (4.39%) were
due to mixed OPs, one death (0.19%) was due to a diphenyl
OP, no death (0.00%) was due to a dipropyl OP, and 103
deaths (19.66%) were due to OPs whose names were
unknown and whose chemical structure could not be classi-
fied (Table 5) (20,66,69,71). This distribution of deaths based
on the chemical structures of OPs was statistically significant
with a p-value < 0.001.

Of the 524 deaths caused by exposure to a single OP, 320
deaths (61.07%) were due to WHO Pesticide Hazard Class
OPs and 332 deaths (63.36%) were due to dimethyl OPs
(Table 5). This raised the question of how many WHO Pesti-
cide Hazard Class I OPs are dimethyl OPs and vice versa. Of
the 23 identified WHO Pesticide Hazard Class I OPs, 13
(56.52%) were also dimethyl OPs (Table 5). Of the 27 identi-
fied dimethyl OPs, 13 (48.15%) were also WHO Pesticide
Hazard Class I OPs (Table 5).
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Discussion

This study used a nationwide PCC database (the Network of
Taiwan’s PCCs) and found that hospital healthcare providers
made most calls to PCCs (95.77%) and most OP exposures
were acute (98.37%) ingestions (74.50%) of a single OP
(80.37%) to attempt suicide (64.72%) in adults (93.25%).
Males were the most common gender (64.95%) in this study.
OP exposures caused signs or symptoms of OP intoxication
in 87.21% of all those exposed. Minor effects occurred in
40.28%. However, significant morbidity occurred in over a
third of all OP exposures, with moderate effects in 21.03%
and major effects in 13.19%. The mortality rate was 12.71 %
for all 4799 patients in this study.

These findings are similar to the epidemiology of OP poi-
soning in other Asian countries (14,21,22,25,29,31,33,34,
36,37,39,40). The majority of published OP exposures in
Asia involve acute ingestions in adult males intent on self
harm (14,21,22,25,29,31,33,34,36,37,39). The mortality rate
for this study is similar to the commonly reported OP poisoning
mortality rate of 10% to 20% in many Asian and developing
countries throughout the world (3,22,30,32).

Although OP poisoning is a significant problem in Taiwan,
OPs are less of a problem in other countries of the world (26).
Good, et al.’s recent article documented the 20 most common
exposures resulting in inquiries to Poison Centers in 11
countries (26). Only one country, Sri Lanka, specifically
listed OPs within their top 20 poisoning exposures (26). OPs
were not listed in the top 20 poison exposures for those PCCs
included from Australia, Germany, Iceland, Ireland,
Netherlands, New Zealand, Norway, Philippines, Scotland,
and the United States of America (USA) (26). OP poisoning
is on the decline in the USA (23). Most OP exposures in the
USA are unintentional OP exposures that do not result in
mortality or significant morbidity, and do not require care in
a healthcare facility (15,23).

Most OP exposure calls to PCCs in the USA are from the
general public and are not from healthcare providers in
healthcare facilities (15). Only 28.52% of OP exposures
reported to PCCs in the USA were from healthcare providers
in healthcare facilities (15). In contradistinction, 95.77% of
OP exposure calls to Taiwan PCCs were from healthcare
providers in hospitals. This empiric observation may be
because the majority of OP exposures in Taiwan are suicidal
ingestions that require EMS intervention and transportation
to the hospital for care, rather than exposure advice over the
phone (Table 3). This is in contradistinction to most OP
exposures in the USA that are unintentional and do not
require care in a healthcare facility (15,23).

In this current Taiwanese study, the top five exposures
from a specific, single OP were from mevinphos (18.41%),
chlorpyrifos (17.60%), methamidophos (8.04%), dimethoate
(5.16%), and fenitrothion (4.90%). This compares to a Sri
Lankan study where the top five specific OP exposures were
to dimethoate, methamidophos, malathion, monocrotophos,
and fenthion (19). Another Sri Lankan study found the top
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Table 5. Mortality rates for patients who were exposed to only one OP

Mortality rates

Exposures Deaths caused due to exposures

toasingle by exposuresto to a single WHO Pesticide
Chemical type of OP** OP generic name OP (n) asingle OP (n) OP (%) Hazard Class*
Diethyl Chlorpyrifos 679 30 4.42% 11
Diethyl Parathion 172 25 14.53% Ia
Diethyl Phorate 66 3 4.55% Ia
Diethyl Ethion 23 3 13.04% I
Diethyl Terbufos 23 1 4.35% Ia
Diethyl Diazinon 9 0 0.00% 11
Diethyl Isoxathion 8 2 25.00% Ib
Diethyl Triazophos 5 0 0.00% Ib
Diethyl Pyrazophos 5 0 0.00% II
Diethyl Phosalone 4 0 0.00% II
Diethyl Pyridaphenthion 3 0 0.00% I
Diethyl Mephospholan 2 1 50.00% DC
Dimethyl Mevinphos 710 138 19.44% Ia
Dimethyl Methamidophos 310 68 21.94% Ib
Dimethyl Dimethoate 199 33 16.58% I
Dimethyl Fenitrothion 189 7 3.70% II
Dimethyl Monocrotophos 112 25 22.32% Ib
Dimethyl Malathion 90 7 7.78% I
Dimethyl Demeton-S-methyl 80 11 13.75% Ib
Dimethyl Parathion-methy] 78 11 14.10% Ia
Dimethyl Fenthion 72 11 15.28% II
Dimethyl Acephate 42 3 7.14% I
Dimethyl Omethoate 33 6 18.18% Ib
Dimethyl Dichlorvos 31 4 12.90% Ib
Dimethyl Methidathion 27 4 14.81% Ib
Dimethyl Phenthoate 27 3 11.11% II
Dimethyl Trichlorfon 14 0 0.00% II
Dimethyl Pirimiphos-methyl 14 0 0.00% I
Dimethyl Formothion 11 0 0.00% 11
Dimethyl Phosmet 4 0 0.00% 11
Dimethyl Azinphos-methyl 3 1 33.33% Ib
Dimethyl Oxydemeton methyl 3 0 0.00% Ib
Dimethyl Vamidothion 3 0 0.00% Ib
Dimethyl Naled 3 0 0.00% II
Dimethyl Tolclofos-methyl 2 0 0.00% DC
Dimethyl Thiometon 2 0 0.00% Ib
Dimethyl Menazon 1 0 0.00% DC
Dimethyl Dicrotophos 1 0 0.00% Ib
Dimethyl Temephos 1 0 0.00% NC
diphenyl Edifenphos 16 1 6.25% Ib
dipropyl Iprobenfos 7 0 0.00% I
dipropyl IPSP 1 0 0.00% DC
Mixed: ethyl & 2,4-dichlorophenyl Prothiophos 17 2 11.76%
Mixed: ethyl & 4-bromo-2-chlorophenyl Profenofos 45 1 2.22%
Mixed: ethyl & 4-methylmercapto-3-methylphenyl Fenamiphos 3 0 0.00% Ib

(Continued)
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Table 5. (Continued)
Mortality rates

Exposures Deaths caused due to exposures

toasingle by exposures to to a single WHO Pesticide
Chemical type of OP** OP generic name OP (n) asingle OP (n) OP (%) Hazard Class*
Mixed: ethyl & nitrophenyl EPN 130 20 15.38%
Mixed: ethyl & phenyl Fonofos 1 0 0.00% Ia
Mixed: ethyl & phenyl Disulfoton 1 0 0.00% Ia
Mixed: methyl & 2,5-dichloro-4-bromopheny]l Leptophos 2 0 0.00% DC
NC Unknown OP 573 103 17.98% NC
Total 3857 524 13.59%

WHO Pesticide Hazard Class*:
Extremely hazardous (Class Ia)
Highly hazardous (Class Ib)
Moderately hazardous (Class II)
Slightly hazardous (Class III)

DC: Active ingredients believed to be obsolete or discontinued for use as pesticides.
NC: Not classified as one of the above by the World Health Organization (WHO).
World Health Organization (WHO). WHO Pesticide List. National Poison Control and Information Service 2003. http://www.wpro.who.int/hse/pages/

wholistpertype.html. Accessed August 12, 2007.
Chemical type of OP**:

United States National Library of Medicine. ChemIDplus Advanced. http://chem.sis.nlm.nih.gov/chemidplus/, accessed August 17, 2007.
Eyer P. The role of oximes in the management of organophosphorus pesticide poisoning. Toxicol Rev 2003;22(3):165-190.

Table 6. Clinical outcome of OP exposure related to patient age in years

Age (years)
Outcome <6 6-19 >19 Unknown Total Percentage
No effect 33 14 149 1 197 4.11%
Minor effect 39 75 1804 15 1933 40.28%
Moderate effect 14 42 943 10 1009 21.03%
Major effect 7 23 594 633 13.19%
Death 3 12 588 7 610 12.71%
Unknown 5 15 397 417 8.68%
Total 101 181 4475 42 4799 100.00%
Percentage 2.10% 3.77% 93.25% 0.88% 100.00%
five specific OP exposures were to monocrotophos, I OP (Table 5) (20,66). This suggests that controlling and

malathion, profenophos, pirimiphos, and dimethoate (35).
The two most common OP exposures in a Turkish study were
to methamidophos and parathion (8). The top four specific
OP exposures in a Chinese study were to parathion,
omethoate, dimethoate, and dichlorvos (29).

A majority of deaths caused by exposure to a single OP in
this study were caused by WHO Pesticide Hazard Class 1
OPs (Ia Extremely Hazardous and Ib Highly Hazardous)
(Table 5) (20,66). This finding is similar to other Asian OP
studies (19,21). For example, the WHO Pesticide Hazard
Class I OPs monocrotophos and methamidophos caused the
majority of deaths in a Sri Lankan study (20). Likewise,
monocrotophos accounted for the majority of OP deaths in an
Indian study (22).

In this current study, 320 of 524 deaths (61.07%) were
caused by exposure to a single WHO Pesticide Hazard Class

limiting access to WHO Pesticide Hazard Class I OPs in Tai-
wan could significantly cut the number of deaths due to OP
exposures. This could be an important public health initiative
in Taiwan. This specific approach has been suggested by oth-
ers (21,30,32,68), and was specifically tested when Sri Lanka
banned WHO Class I OPs in 1995 (22). This had the desired
result of decreasing the number of deaths due to WHO Class
I OPs; however, the number of deaths due to WHO Class 11
OPs subsequently increased (22). Taiwan should consider
controlling and limiting access to WHO Class I OPs.

In this current study, 332 of 524 deaths (63.36%) were
caused by exposure to a single dimethyl OP (Table 5)
(20,66,69,71). This suggests that controlling and limiting
access to dimethyl OPs in Taiwan could significantly cut the
number of deaths due to OP exposures. This could be an
important public health initiative in Taiwan. This specific


http://www.wpro.who.int/hse/pages/wholistpertype.html.
http://www.wpro.who.int/hse/pages/wholistpertype.html.
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approach, banning dimethyl OPs, has been previously sug-
gested by others, but has not been done yet (67).

Another possible approach to try and cut the number of
deaths from OP exposures in Taiwan would be controlling
and limiting access to both WHO Pesticide Hazard Class I
OPs and dimethyl OPs. Results from using this combined
approach have not been reported in the literature. This could
be an important public health initiative in Taiwan. Taiwan
should consider controlling and limiting access to both WHO
Class I OPs and dimethyl OPs.

Eddleston et al. found higher case fatality ratios for the
dimethyl OPs dimethoate (23.1%) and fenthion (16.2%) than
for the diethyl OP chlorpyrifos (8.0%) (67). This current
study confirms Eddleston et al.’s observation (67) by also
finding higher case fatality ratios for the dimethyl OPs
dimethoate (16.58%) and fenthion (15.28%) than for the
diethyl OP chlorpyrifos (4.42%).

WHO Pesticide Hazard Class I OPs are not necessarily
dimethyl OPs and dimethyl OPS are not necessarily WHO
Pesticide Hazard Class I OPs. About 50% of the 23 identified
WHO Pesticide Hazard Class 1 OPs are dimethyl OPs. Spe-
cifically, 13 (56.52%) of the 23 identified WHO Pesticide
Hazard Class I OPs in this study were also dimethyl OPs and
13 (48.15%) of the 27 identified dimethyl OPs were also
WHO Pesticide Hazard Class I OPs (Table 5).

Limitations

This study is a retrospective analysis of prospectively
collected information in a PCC database and suffers from the
weaknesses of all retrospective studies, including reporting
bias, recall bias, selection bias, and possible confounders that
cannot be controlled for in retrospect. This study uses PCC
data and the name of a specific OP could not be determined
in all cases (Table 5). The identities of the OPs in this study
were based on the history. This study uses PCC data that do
not necessarily include every OP poisoning in Taiwan,
because reporting to PCCs is voluntary.

Conclusion

WHO Pesticide Hazard Class I OPs and dimethyl OPs cause
the majority of OP poisoning deaths in Taiwan.
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