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INTRODUCTION

 
     Acute pesticide poisoning (APP), defined by the

World Health Organization as “any illness or health

effect resulting from suspected or confirmed

exposure to a pesticide within 48 hours”, accounts

for significant morbidity and mortality worldwide [1].

It can result from either involuntary (e.g., accidental

or occupational) pesticide exposure or voluntary

pesticide consumption for purposes of suicide

and/or self-harm, with the latter becoming more

common in recent years, leading to APP

increasingly featuring in global health policy

dialogue [1]. 

     While vast cross-country variations exist, studies

from developing countries have reported APP

incidence rates of as high as 180 per 10,0000 [2], a

trend attributed to a myriad of individual and

societal factors. While research on individual-level

APP risk factors has been conducted, few

researchers have taken the step of compiling multi-

country data to identify cross-cutting trends, an

understanding of which is central to the

development of a robust international public health

response. This systematic review aims to rectify this

gap through a geographically broad analysis of the

available literature on the risk factors for APP

amongst agricultural workers and their families,

those most commonly exposed to pesticides, in

developing countries, as classified in the United

Nations’ most recent 2019 World Economic

Situation and Prospects report [3].

METHODOLOGY

     To identify studies for inclusion in this review,

systematic searches were conducted in three

databases: Web of Science (BIOSIS Previews),

GeoBase (Engineering Village), and OVID (Embase,

Medline, and PsycINFO). Specific search strategies

comprising keywords and, where necessary,

corresponding subject headings were developed for

each database. Articles were successively screened 
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by title, abstract, and full-text. Eligible articles: a) had

a study population consisting of agricultural workers

and/or their families, and b) reported either

quantitative or qualitative associations between

individual-level variables and incidence or

prevalence of APP. The search identified 1628

potentially eligible articles. Of these, the full-text of

37 were reviewed, and 15 studies were included in

this review (see Figure 1). Studies selected for

inclusion were rated for risk of bias (ROB) using the

Risk of Bias in Non-Randomized Studies (ROBINS-1)

assessment tool. Data was extracted using a pre-

constructed data collection chart, and findings

pertaining to demographic and work-related risk

factors were analyzed by way of comparison and

synthesis of results across studies.

Figure 1. Article Screening Flowchart.

RESULTS

   Of the 15 studies, eight [4-18] included only

involuntary cases of APP, three [12-14] included only

voluntary cases, and four [16-18] included both

voluntary and involuntary cases. While most studies

(n= 74,6-9,15,17) employed a cross-sectional study 

design, two studies [13,16] were retrospective case

series’, three [10,11,14] were case-controls, one [12]

included both a cross-sectional analysis and a

retrospective case series, one [5] was a prospective

cohort study, and one [18] was a prospective case

series. The studies spanned a total of 13 different

countries: Iran [4], India [5,12], Jamaica [6], Ethiopia

[7], Malaysia [8,17], Uganda [9], Brazil [10], Morocco

[4], Sri Lanka [14,16,17], Indonesia [11,17], Thailand [17],

Nicaragua [15], and Nepal [18].

     The ROBINS-1 ROB assessment tool identified

one study [10] at low risk, three [4,5,18] at moderate

risk, eight [6-9,11,14,15,17] at serious risk, and three

[12,13,16] at critical risk of bias.

     The distribution of studies reporting

demographic and work-related risk factors is

summarized in Table 1. Individuals below the age of

30 had an increased risk of APP in six of the eight

studies that assessed its effect, suggesting that age

is a potential risk factor. Additionally, low

socioeconomic status (SES) was associated with APP

in all four of the studies that assessed its impact.

Other demographic variables such as sex,

educational status, and farm size appear only

weakly correlated with APP incidence.

     With regards to work-related factors, the

following characteristics increase risk of APP: lacking

knowledge of pesticide hazards (e.g., due to lack of

training or inability to read pesticide hazard labels),

engaging in risky pesticide handling practices (e.g.,

not using personal protective equipment (PPE),

using a leaking sprayer), storing pesticides at home

or in a domestic facility, and using

organophosphates extensively.

DISCUSSION

     The findings of this review, summarized in Table 1,

reveal a myriad of factors that have the potential to

influence the vulnerability of agricultural workers to

both voluntary and involuntary APP. Yet, most

interesting are the ways in which the identified risk

factors can be causally linked to APP through

multiple plausible pathways. For example, young

age may correspond to a lack of farming experience, 

 37ENVIRONMENTAL HEALTH

GHAR | Vol 1 | Issue 5 | July 2020 journals.mcmaster.ca/GHAR



which could render one less adept to safe pesticide

handling and storage practices and less aware of

pesticide hazards. This notion is further supported

by the protective effect of a high level of farming

experience, as indicated in Table 1. Due to the

relationship between age and impulsivity [19], young

age could also increase the likelihood of acting

upon thoughts of suicide in times of adversity. Most

notably, low SES (defined by caste, income level, or

unemployment in the reporting studies listed in

Table 1) may hold relationships with other risk

factors. Due to its association with lower levels of

education and literacy, low SES may reduce one’s

capacity to read or understand pesticide hazard

labels, particularly when highly technical

terminology is used. Furthermore, the financial

barriers associated with low SES would presumably

reduce one’s ability to access PPE and high-quality

(i.e., leak-proof) spraying equipment. Financial

pressures may also increase the daily hardships

experienced by rural farmers, thus increasing their

likelihood of ingesting pesticides for purposes of

mental distress alleviation.

Table 1. Summary of Findings on Demographic

and Work-Related Risk Factors for Acute Pesticide

Poisoning from Reviewed

Studies (n= 15).

     Given the multifaceted role that poverty appears

to play in shaping one’s APP risk profile, new

programs should primarily support poor and

marginalized agricultural workers to overcome the

constraints impeding them from upholding safe

occupational practice standards, as well as those

rendering them vulnerable to such things as suicidal

ideation. Potential initiatives could include

community agriculture programs involving the

distribution of subsidized PPE, the provision of

comprehensive pesticide application training and

other social supports to financially vulnerable

farmers, policies that promote greater clarity of

hazard information on pesticide labels (e.g., policies

that mandate its depiction in both textual and

pictorial—universally comprehensible—formats), and

efforts to standardize global regulations on pesticide

use such that highly toxic compounds subject to

bans in industrialized nations are similarly

discontinued in developing countries [20-22].

     Before drawing broader conclusions from these

results, it is important to acknowledge their

limitations given the methodological weaknesses

(e.g., ill-defined APP diagnostic criteria, use of

retrospective/cross-sectional data, subjectively

measured exposure variables) and resulting high risk

of bias of many of the included studies. Still, this

review makes an important contribution to the

existing literature on APP, and when combined with

future, more robust research on the topic, this will

help establish a powerful knowledge base for

informing policy-level action.

CONCLUSION

     Overall, the findings presented in this study

provide a global view of APP and its interconnected

social determinants, generating the conclusion that

APP risk is deeply interconnected with one’s unique

social profile and economic standing. By compiling

cross-country data from [13] different countries, the

results exhibit extensive geographic scope, an

important departure from country-specific studies.

The identified risk factors, namely age, gender,

education level, and work-related factors, can be

used to inform the direction of future studies that

strengthen the corresponding evidence base. Such 
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knowledge can, in turn, inform both national and

international decision-making processes, with the

aim of addressing the APP epidemic and its

widespread global health implications.

REFERENCES

1. Thundiyil J, Stober J, Besbelli N, Pronczuk J. Acute pesticide

poisoning: a proposed classification tool. Bulletin of the World

Health Organization. 2008;86(3):161-240. Available

from: https://www.who.int/bulletin/volumes/86/3/07-041814-ab/en/

2. Eddelston M. Patterns of hospital transfer for self-poisoned

patients in rural Sri Lanka: implications for estimating the

incidence of self-poisoning in the developing world. Bulletin of

the World Health Organization. 2006;84(4):276-82.

3. United Nations. World economic situation and prospects

[Internet]. 2019. Available

from: https://www.un.org/development/desa/dpad/wp-

content/uploads/sites/45/WESP2019_BOOK-ANNEX-en.pdf

4. Afshari M, Poorolajal J, Assari M, Rezapur-Shahkolai F, Karimi-

Shahanjarini A. Acute pesticide poisoning and related factors

among farmers in rural Western Iran. Toxicology And Industrial

Health. 2018;34(11):764-77. DOI: 10.1177/0748233718795732.

5. Mancini F, Van Bruggen AH, Jiggins JL, Ambatipudi AC, Murphy

H. Acute pesticide poisoning among female and male cotton

growers in India. International Journal of Occupational and

Environmental Health. 2005;11(3):221-32. DOI:

10.1179/107735205800246064.

6.Ncube N, Fogo C, Bessler P, Jolly C, Jolly P. Factors associated

with self-reported symptoms of acute pesticide poisoning among

farmers in northwestern Jamaica. Archives of Environmental &

Occupational Health. 2011;66(2):65-74.

DOI: 10.1080/19338244.2010.506495.

7. Negatu B, Vermeulen R, Mekonnen Y, Kromhout H.

Neurobehavioural symptoms and acute pesticide poisoning: a

cross-sectional study among male pesticide applicators selected

from three commercial farming systems in Ethiopia.

Occupational and Environmental Medicine. 2018;75(4):283-89.

DOI: 10.1136/oemed-2017-104538.

8. Nordin R, Araki S, Sato H, Yokoyama K, Muda W, Kyi D. Effects of

safety behaviours with pesticide use on occurrence of acute

symptoms in male and female tobacco-growing Malaysian

farmers. Industrial Health. 2002;40(2):182-90. DOI:

10.2486/indhealth.40.182.

9. Oesterlund A, Thomsen J, Sekimpi D, Maziina J, Racheal A, Jørs

E. Pesticide knowledge, practice and attitude and how it affects

the health of small-scale farmers in Uganda: a cross-sectional

study. African Health Sciences. 2014;14(2):420. DOI:

10.4314/ahs.v14i2.19.

 39ENVIRONMENTAL HEALTH

10. Oliveira-Silva J, Alves S, Meyer A, Perez F, Sarcinelli P, Mattos

R et al. Influência de fatores socioeconômicos na

contaminaçãoporagrotóxicos, Brasil. Revista de Saúde Pública.

2001;35(2):130-5. DOI: https://dx.doi.org/10.1590/S0034-

89102001000200005.

11. Sekiyama M, Tanaka M, Gunawan B, Abdoellah O, Watanabe

C. Pesticide usage and its association with health symptoms

among farmers in rural villages in West Java, Indonesia.

Environmental Sciences. 2007;14:23-33.

12. Chowdhury A, Banerjee S, Brahma A, Weiss M. Pesticide

practices and suicide among farmers of the sundarban region

in India. Food and Nutrition Bulletin. 2007;28(2_suppl2):S381-91.

DOI: 10.1177/15648265070282s218.

13.  Nabih Z, Amiar L, Abidli Z, Windy M, Soulaymani A, Mokhtari

A et al. Epidemiology and risk factors of voluntary pesticide

poisoning in Morocco (2008-2014). Epidemiology and Health.

2017;39:e2017040. DOI: 10.4178/epih.e2017040.

14. van der Hoek W, Konradsen F. Risk factors for acute pesticide

poisoning in Sri Lanka. Tropical Medicine and International

Health. 2005;10(6):589-96. DOI: 10.1111/j.1365-3156.2005.01416.x

15. Corriols M, Marin J, Berroteran J, Lozano L, Lundberg I.

Incidence of acute pesticide poisonings in Nicaragua: a public

health concern. Occupational and Environmental Medicine.

2009;66(3):205-10. DOI: 10.1136/oem.2008.040840.

16. Hettiarachchi J, Kodithuwakku G. Pattern of poisoning in

rural Sri Lanka. International Journal of Epidemiology.

1989;18(2):418-22. DOI: 10.1093/ije/18.2.418.

17. Jeyaratnam J, Lun KC, Phoon WO. Survey of acute pesticide

poisoning among agricultural workers in four Asian countries.

Bulletin of the World Health Organization. 1987;65(4): 521-7.

18. Gyenwali D, Vaidya A, Tiwari S, Khatiwada P, Lamsal D, Giri S.

Pesticide poisoning in Chitwan, Nepal: a descriptive

epidemiological study. BMC Public Health. 2017;17(1). DOI:

10.1186/s12889-017-4542-y.

19. Karalliedde L, Eddleston M, Murray V. The global picture of

organophosphate insecticide poisoning. Organophosphates

and Health. 2001;431-71. DOI: 10.1142/9781848161443_0017.

20. Steinberg L, Albert D, Cauffman E, Banich M, Graham S,

Woolard J. Age differences in sensation seeking and impulsivity

as indexed by behavior and self-report: evidence for a dual

systems model. Developmental Psychology. 2008;44(6):1764-78.

21. Doble M, Kumar A. Biodegradation of pesticides.

Biotreatment of Industrial Effluents. 2005;89-100. DOI:

10.1016/b978-075067838-4/50009-9.

22. Costa L. Organophosphorus compounds at 80: some old and

new issues. Toxicological Sciences. 2017;162(1):24-35. DOI:

10.1093/toxsci/kfx266.

GHAR | Vol 1 | Issue 5 | July 2020 journals.mcmaster.ca/GHAR


