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Abstract

Thailand imports large quantities of agricultural hazardous substances. A lot of farmers utilize agricultural
chemicals, and these pesticides affected the farmers’ health from their occupation. In addition, previous studies show
the prevalence of pesticides’ toxicity although the agriculturists were using personal protective equipment. The aim
of this systematic review was to investigate the prevalence of pesticide toxicity on exposure to pesticides among
agriculturists and meta-analysis for each system. The selection criteria were full text-article from the primary data
collection and were published in the journal article by online database of Scopus, PubMed, Web of Science and
ThaiJo. There were 6 studies met inclusion criteria for the analysis and reported adverse effects from work-related

pesticides poisoning. The results indicated that the pool-prevalence of adverse effects was 29.01% (95%Cl: 24.13-
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34.14). Of 8 system/organ, the highest prevalence found in musculoskeletal system (46.91%; 95%Cl: 42.00-51.88),
nervous system (33.86%; 95%Cl: 32.38-35.36), cardiovascular system (30.64%; 95%Cl:26.10-35.59), mental health
(28.47%; 95%Cl:26.10-30.98), respiratory system (27.37%; 95%Cl:24.66-30.25), gastrointestinal system (20.20%;
95%Cl:17.71-22.95), integumentary system (19.52%:17.32-21.93). The highest pesticide toxicity on exposure among

agriculturists of each system was muscle pain, exhaustion, irregular heartbeat, anxiety, lacrimation, runny nose,

stomachache, and dermatitis, respectively.
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2,180 potentially relevant citations identified

from electronic databases

Exclude: 479 citations

® 431 duplicate citations excluded

1,701 citations selected for further review

A\ 4

® 24 systematic review citations excluded

® 24 meta-analysis citations excluded

® 1,035 citations exclude after first

666 citations relevant to pesticide, used for

second screening

A 4

screening of titles and abstracts

Exclude: 660 citations, no prevalence, or

6 full-text articles included in the review

\4

number and cases of pesticide poisoning
symptoms among farmers, no full-text article

NAN15IY

Figure 1. Flowchart of the review
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Table 1. Country and region of the review, and number of articles

Country

Region

Occupation

Subjects (n)

Published year Articles (n)

2015 2016 2017 2018 2019 2020

Thailand

South-East Asia

corn, rice, rubber farmers
glyphosate sprayers

rice famers

147

243

73

1

India

South-Central Asia

farm workers

248

Tanzania

Eastern Africa

flower pesticide applicators

onion pesticide applicators

84

56

Dominican Republic

Greater Antilles, Caribbean

coffee plantations

38

Total (n)

ﬂ'nmgmwiazswu

SLUURINTILAE SEUUUNARUSMENUINANYN

gjqqmﬁammiﬁ’mﬁqé’mau (Dermatitis) 41.5% $898911
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ApsyAeLAasianta (Skin irrtation) 25.8% 81A15AY
(Rash) 14.3% whazlwauiania (Skin bumning) 13.9%
AIUAIAU AIRF199 2
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Table 2. Prevalence of pesticide toxicity on integumentary system (skin)

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Dermatitis 61 147 41.5
Thailand Corn, rice, rubber farmers 61 147 415"
Skin irritation 46 178 25.8
Tanzania Onion pesticide applicators 26 56 46.4 "¢
Tanzania Flower pesticide applicators 11 84 13,119
Dominican Republic Coffee plantations 9 38 23717
Rash 70 491 14.3
Thailand Glyphosate sprayers 23 243 9.5
India Farm workers a7 248 19.0™
Skin burning a4 316 13.9
Thailand Rice famers 41 73 56.2
Thailand Glyphosate sprayers 3 243 1209

FTUUALAYDTEIEMNEITRINUIIANYNGIgAARDINTS
e lnaun (Lacrimation) 65.8% sevassnfefilemilu
N13u89L7U (Visual problems) 60.5% n13T (Blurred

Table 3. Prevalence of pesticide toxicity on eyes

vision) 41.1% a1ontau (Eye inflammation) 17.0% Way
uaum (Eyes burning) 10.3% @UEIAU IR 3

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Lacrimation 25 38 65.8
Dominican Republic Coffee plantations 25 38 65.8 "
Visual problems 23 38 60.5
Dominican Republic Coffee plantations 23 38 60.5 "
Blurred vision 132 321 4a1.1
Thailand Rice famers aa 73 60.3
India Farm workers 88 248 3551
Eye inflammation 25 147 17.0
Thailand Corn, rice, rubber farmers 25 147 17.0 12
Eyes burning 29 281 10.3
Thailand Glyphosate sprayers 10 243 4.1
Dominican Republic Coffee plantations 19 38 50.0 "

SyUUUSTAW WUIAUYNEIAAADEINTEDUNEY
(Exhaustion) 61.3% sosawunfewiossnun (Excessive
sweating) 54.5% wiflew (Tired) 47.2% 3938y (Dizziness)
38.9% UanAswe (Headache) 38.8% onsunldeadiey
Ifentinuvavvaruaaneidusdi (Tingling) 32.3% n1s3u

naufiudsuuuasiy (Altered smell) 31.5% Stlaymsnu

A9 (Memory problems) 29.4% dlgyvnaun1ssusa
WioAuEINDMNTanal  (Altered taste or  poor
appetite) 24.2% ﬂimﬂﬁagu (Twitching or tremor)
23.4% \@andluy (Ringing in ears) 16.4% wazilynilu

M4 (Trouble walking) 8.1% auddiu fam1s1eil 4

Table 4. Prevalence of pesticide toxicity on nervous system

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Exhaustion 68 111 61.3
Thailand Rice famers ar 73 64.4 "
Dominican Republic Coffee plantations 21 38 55.3 17
Excessive sweating 116 213 54.5
Thailand Rice famers 59 73 80.8
Tanzania Flower pesticide applicators 39 84 46.4 "¢
Tanzania Onion pesticide applicators 18 56 32.1 1
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Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Tired 84 178 47.2
Tanzania Onion pesticide applicators 31 56 55.4 19
Tanzania Flower pesticide applicators 24 84 28.6 19
Dominican Republic Coffee plantations 29 38 76.3 17
Dizziness 320 822 38.9
Thailand Rice famers 59 73 80.8
Thailand Corn, rice, rubber farmers 19 80 12,9 12
Thailand Glyphosate sprayers 20 243 8.3
India Farm workers 164 248 66.1 "7
Tanzania Onion pesticide applicators 30 56 53.6 19
Tanzania Flower pesticide applicators 6 84 7.1 09
Dominican Republic Coffee plantations 22 38 57.9 47
Headache 288 742 38.8
Thailand Rice famers 44 73 60.3 ™
Thailand Glyphosate sprayers 19 243 7.8 09
India Farm workers 140 248 56.5
Tanzania Onion pesticide applicators 33 56 58.9 119
Tanzania Flower pesticide applicators 23 84 27.4 1
Dominican Republic Coffee plantations 29 38 76.3 17
Tingling 80 248 32.3
India Farm workers 80 248 3231
Altered smell 78 248 315
India Farm workers 78 248 314"
Memory problems 73 248 29.4
India Farm workers 73 248 29.4 ™
Altered taste/poor appetite 94 388 24.2
India Farm workers 53 248 214"
Tanzania Onion pesticide applicators 26 56 46.4 "¢
Tanzania Flower pesticide applicators 15 84 17919
Twitching/tremor 67 286 234
India Farm workers 57 248 23017
Dominican Republic Coffee plantations 10 38 26.3 17
Ringing in ears 23 140 16.4
Tanzania Onion pesticide applicators 17 56 30.4 ¢
Tanzania Flower pesticide applicators 6 84 7.1 09
Trouble walking 20 248 8.1
India Farm workers 20 248 8.1t

szuumMsiumelanuiinugngegafesin1suiynlva
(Runny nose) 60.4% SesasNABIIUABYIEABLIA (Sore
throat or dry throat) 57.5% Szmﬂlﬁaﬂﬁmﬂﬂ (Nose

Table 5. Prevalence of pesticide toxicity on respiratory system

5.8% MUAIAU FIR15197 5

irmitation)  47.9% w1elagiuin  (Difficulty  breathing)
27.1% la (Cough) 21.5% uazuauaun (Nose burning)

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Runny nose 67 111 60.4
Thailand Rice famers 38 73 52.1
Dominican Republic Coffee plantations 29 38 76.3 7
Sore throat/dry throat 42 73 57.5
Thailand Rice famers 42 73 575"
Nose irritation 35 73 47.9
Thailand Rice famers 35 73 479 ™
Difficulty breathing 32 118 27.1
Thailand Corn, rice, rubber farmers 10 80 6.8

SAFETY & ENVIRONMENT REVIEW (E-Journal) Volume 7 Number 1 (January — June) 2024
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Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Dominican Republic Coffee plantations 22 38 57.9 47

Cough 76 354 21.5
Thailand Glyphosate sprayers 7 243 290
Thailand Rice famers 52 73 712"
Dominican Republic Coffee plantations 17 38 aq.7 "

Nose burning 14 243 5.8
Thailand Glyphosate sprayers 14 243 5819

FEUUNUAUDIMITNUIIANNYNGIGAADDINT

vinaldy (Diarrhea) 19.8% wayo1L3uu (Vomiting) 5.7%

Uanvias (Stomachache) 71.1% SosasAetatendann
(Excessive salivation) 57.9% aauld (Nausea) 26.9%

Table 6. Prevalence of pesticide toxicity on gastrointestinal system

AIUFIAU AIR5199 6

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Stomachache 27 38 71.1
Dominican Republic Coffee plantations 27 38 71.1 07
Excessive salivation 22 38 57.9
Dominican Republic Coffee plantations 22 38 57.9 47
Nausea 89 331 26.9
Thailand Rice famers 24 73 32.9 1
Thailand Corn, rice, rubber farmers 18 80 12,212
Tanzania Onion pesticide applicators 22 56 39,3 [
Tanzania Flower pesticide applicators 7 84 g3
Dominican Republic Coffee plantations 18 38 474"
Diarrhea 22 111 19.8
Thailand Rice famers 13 73 178 ™
Dominican Republic Coffee plantations 9 38 237 17
Vomiting 22 383 5.7
Thailand Glyphosate sprayers 3 243 121
Tanzania Onion pesticide applicators 16 56 28.6 19
Tanzania Flower pesticide applicators 3 84 3617

STUUTIlaLaEaeaAdonNUIANNYNEIgARDRINTTIN
TawuRndsmiz (Irregular heartbeat) 63.2% sosasunfela

Table 7. Prevalence of pesticide toxicity on cardiovascular system (heart)

&u (Palpitation) 60.3% wazdilgymiAeiuimila (Cardiac
problem) 16.9% snudsu fan1s1adi 7

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Irregular heartbeat 24 38 63.2

Dominican Republic Coffee plantations 24 38 63.2 "7
Palpitation a4 73 60.3

Thailand Rice famers 44 73 60.3 ™7
Cardiac problem 42 248 16.9

India Farm workers 42 248 16.9 7

JUANIANUIIANLYNEFAARDINTIANATIA

44.8% sosasnAeeInsusulinaumisiidgymlunisueu

(Anxiety)

(Insomnia or sleep problem) 33.1% AULATEA (Stress)

A15719% 8
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Table 8. Prevalence of pesticide toxicity on mental health

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Anxiety 111 248 44.8
India Farm workers 111 248 4q.8 ¥
Insomnia/sleep problem 141 426 33.1
India Farm workers 98 248 39.5 17
Tanzania Onion pesticide applicators 8 56 14319
Tanzania Flower pesticide applicators 6 84 7109
Dominican Republic Coffee plantations 29 38 76.3 7
Stress 60 248 24.2
India Farm workers 60 248 202 ™
Depression 61 388 15.7
India Farm workers 38 248 153"
Tanzania Onion pesticide applicators 10 56 17.9 19
Tanzania Flower pesticide applicators 13 84 15.5 19

5rUUlATITIUAENANMILD WUIIAUYNGIGADINITLALD
Ao 81N15UNa1U L8 1N1SUIAUNNEIUVDIS 19N 8

(Muscle pain or pain in part of the body) 46.9% 6 4
M131991 9

Table 9. Prevalence of pesticide toxicity on musculoskeletal system

Symptoms Country Occupation Cases (n) Subjects (n) Prevalence (%)
Muscle pain/pain in part of the body 182 388 46.9
India Farm workers 128 248 516 "7
Tanzania Onion pesticide applicators 36 56 64.3 ¢
Tanzania  Flower pesticide applicators 18 84 21.4 19

ﬂ'mmgni’m%amnizuu

Lﬁaﬂo’]LLUﬂmquigUﬂﬁhﬂﬂ U 8 STUUNUINTTUU
fiflaugngeanfosruunszgnuazndiuiile
(Musculoskeletal system) 46.91% S89a441A0ILUU
Uszan (Nervous system) 33.86% szuuialanazviaen
\@9n (Cardiovascular system /heart) 30.64% JUNININ

Table 10. Pooled prevalence of pesticide toxicity

(Mental health) 28.47% @1 (Eyes) 28.36% SEUUNILAY
mela (Respiratory system) 27.37% S$UUNIUAUDINIT
(Gastrointestinal system) 20.20% kagszuulnagy
SAENTDHRINUY (Integumentary/skin system) 19.52%
MUEU Fan3197 10 AN seilagly
Random effects model wui1Aa1uladiduteniwus 1°
(heterogeneity)=96.33%, p-value<0.001

Systems/organs

Prevalence (%) 95% Confidence interval Weight (%)
Musculoskeletal 46.91 42.00-51.88 11.90
Nervous 33.86 32.38-35.36 13.04
Cardiovascular/heart 30.64 26.10-35.59 11.81
Mental health 28.47 26.10-30.98 12.77
Eyes 28.36 25.39-31.53 12.54
Respiratory 27.37 24.66-30.25 12.64
Gastrointestinal 20.20 17.71-22.95 12.59
Integumentary/skin 19.52 17.32-21.93 12.71
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Overall 29.01 24.13-34.14 100.00

Study ES (95% Cl) Weight

musculoskeletal E —— 46.91 (42.00, 51.88) 11.90

nervous E —— 33.86 (32.38, 35.36) 13.04

cardiovascular / heart —5—0— 30.64 (26.10, 35.59) 11.81

mental health —05— 28.47 (26.10, 30.98) 12.77

eyes —05— 28.36 (25.39, 31.53) 1254

respiratory —0—5— 27.37 (24.66, 30.25) 12.64

gastrointestinal —_—— E 20.20 (17.71, 22.95) 1259

integumentary / skin —— E 19.52 (17.32, 21.93) 1271

Overall ("2 = 96.33%, p = 0.00) <> 29.01 (24.13, 34.14) 100.00

T T T * T T T

20 0 20 40 60 80

Heterogeneity chi’=190.90 (d.f.=7), p-value<0.001, I (variation in ES attributable to heterogeneity)=96.33%,
Estimate of between-study variance Tau?=0.02, Test of ES = 0, z = 19.56 p-value<0.001
Figure 2. Pooled prevalence of the review
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