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SuMMARy: Scant attention is generally paid in developing and emerging economies to the occupational health 
risk factors that women working in agriculture are exposed to. Women are an important labour force in agro-
enterprises, but the work in the lands, farms, greenhouses, etc., exposes them to several health risk factors and 
this brief review aims at identifying them to give hints for discussion. First of all, exposure to pesticides has been 
in different ways related to the development of several diseases that can be observed in women engaged in agri-
culture, for example in the case of specific respiratory problems, development of cancer and myocardial infarc-
tion. Most significantly, the exposure of women to pesticides may affect their reproductive health and this may 
imply risk of specific defects of the newborn (e.g., hypospadias and crypctorchidism), low birth weight, spontane-
ous abortion, as well as the risk of decline in fertility and delay in conception. Pesticides are generally necessary 
in the management of food productions but, for to balance of (health) risks and (food security) benefits, their use 
should be regulated properly. Moreover, pesticides exposure is a telling example of differences in gender suscep-
tibility playing significantly in vulnerability to toxicants outcomes and, therefore, of the need of gender-targeted 
prevention.

PReveNzioNe di GeNeRe e lavoRo aGRicolo feMMiNile Nei Paesi iN via 
di sviluPPo: suGGeRiMeNti PeR discuteRe

Generalmente viene prestata poca attenzione ai fattori di rischio professionali nelle economie emergenti e in 
via di sviluppo a cui sono esposte le donne che lavorano in agricoltura. 
Queste donne rappresentano un’importante forza lavoro nelle imprese agricole, ma il lavoro nei campi, nelle 
fattorie, nelle serre, ecc., le espone a diversi fattori di rischio per la salute e questa breve rassegna mira ad 
individuarli per suggerire spunti di discussione.
Anzitutto, l’esposizione ai pesticidi è associata in diversi modi a differenti patologie che possono essere os-
servate nelle donne che lavorano in agricoltura, come nel caso di specifici problemi respiratori, sviluppo di 
cancro e infarto del miocardio. Più significativamente, l’esposizione delle donne ai pesticidi può influenzare 
la loro salute riproduttiva e così comportare il rischio di specifici difetti del neonato (per esempio ipospadia e 
criptorchidismo), basso peso alla nascita, aborto spontaneo, oltre che il rischio della riduzione della fertilità ed 
il ritardo del concepimento. I pesticidi sono generalmente necessari nella gestione delle produzioni alimentari 
ma, per bilanciare i rischi (per la salute) e i benefici (in termini di sicurezza alimentare), il loro uso dovrebbe 
essere correttamente regolato. Inoltre, l’esposizione ai pesticidi è un esempio significativo delle differenze nella 
suscettibilità di genere che hanno un ruolo significativo nella vulnerabilità agli effetti provocati dalle sostanze 
tossiche e, quindi, della necessità di prevenzione mirata al genere.
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Pesticide exPosuRe: a GeNdeR issue

Compared to developed countries, agriculture in de-
veloping countries is widely practiced by women, ex-
posing them to more risk factors typical of this activ-
ity, such as exposure to pesticides. As a general trend, 
when considering living/residential places, rural areas 
are generally characterized by a more healthy environ-
ment than cities, and this seems explain, e.g., the lower 
incidence of several types of cancer, such as lung, co-
lon-rectal, and ovarian cancer (Wang et al.,  2002). 
On the other hand, when considering rural sites as 
working places, the use of pesticides in agriculture is 
very common and represents the main risk factor for 
the health of farm workers. From this point of view, the 
expectancy of healthy life of farm workers changes, as 
evidenced by data extrapolated from several studies. 
In their case-control study (2005), for instance, Mills 
and yang found that breast cancer is higher among 
women exposed to different pesticides, including in-
secticides malathion and chlordane and 2.4-D.
The use of pesticides is also related to some respira-
tory diseases, because the respiratory system of oc-
cupationally exposed people, together with their skin 
and face, is directly in contact with these substances. 
According to Hoppin et al. (2007), a positive rela-
tionship exists between exposure to pesticides and 
the incidence of atopic asthma in farm women. This 
is confirmed in the case of exposure to 2 herbicides 
(2,4-D and glyphosate), 7 insecticides (carbaryl, DDT, 
malathion, parathion, coumaphos, permethrin and 
phorate) and 1 fungicide (metalaxyl). 
Valcin et al. (2007) show respiratory complications 
among non-smokers female farmers exposed to pes-
ticides; in particular, 5 types of pesticides (DDT, 
Cyanazine, paraquat, methyl bromide and dichlo-
rvos) are responsible for the development of chronic 
bronchitis.
Dayton et al. (2010) studied the relationship between 
the use of pesticides and incidence of myocardial 
infarction among women working in agriculture. In 
general, no association was found with the use of 
pesticides, but in some cases there was a significant 
association between exposure to insecticides such as 
chlorpyrifos, coumapos, carbofuran, or the fungicide 
metalaxyl or pendimethalin and trifluralin herbicide 
and myocardial infarction.

The effects of pesticides may be influenced by gender. 
These data are not sufficient to conclude that exposure 
to certain chemicals be related to female gender. Even 
experimental data and assessments from international 
agencies are available, only epidemiological studies 
are reported here, with the awareness that the meth-
odology of epidemiological studies (health outcomes 
in real life conditions) makes it difficult by definition 
to specifically link exposure to (generally multifac-
torial) health outcomes. However, these data provide 

some useful information about it.
Various biological factors may influence the toxicity 
differently in men and women. In this last case, for 
example, these differences can be linked directly or 
indirectly through effects on reproductive hormones. 
Consequently, women of reproductive age exposed to 
pesticides may be subject to adverse effects on their 
health and the health of the offspring, resulting in a 
mothers to child health flow.

1.1 WoMeN’s RePRoductive health 
aNd MotheRs to child health 
floW

The relationship between occupational exposure to 
pesticides and the adverse effects on reproductive 
health, has been widely studied. Adverse effects in-
clude spontaneous abortions, low birth weight and 
specific birth defects of the infants exposed during 
intrauterine life; infertility and delayed conception 
are other reproductive effects, as reported in the fol-
lowing.

Spontaneous abortion
It’s important to emphasize that women working in 
greenhouses suffer various adverse reproductive 
health effects, probably due to their exposure to pesti-
cides, which in this closed environment is intense and 
continuous. Epidemiological studies of occupational 
exposure to pesticides have repeatedly highlighted 
the risk of spontaneous abortions.
One of the first studies (Restrepo et al., 1990) exam-
ined the reproductive history of female workers in 
floriculture and wives of greenhouses workers in Co-
lombia; this study has shown that the use of pesticide 
increases the number of spontaneous abortions, espe-
cially among women directly exposed.
These initial data are confirmed today by more recent 
studies. For instance Petrelli et al. (2003) found the 
association between exposure to specific pesticides, 
including endocrine disruptors chemicals, in green-
houses workers and the miscarriages of the wives 
of workers. This study registered an increase in the 
number of miscarriages among workers exposed to 
atrazine, benomyl-carbendazim, carbaryl and DDT, 
compared to the group of wives of men occupation-
ally unexposed. This suggests that both male and fe-
male exposure to pesticides, especially if they are able 
to interfere with the endocrine system, may cause ad-
verse effects on the reproductive health in terms of 
spontaneous abortion.

Low birth weight
Low birth weight (LBW) is a sensitive indicator of 
general health and nutrition of the mother, as in the 

1
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case of anemia, and it tightly associated with the level 
of education and social class. For this reason, stud-
ies in agricultural workers often fail achieving net 
results. 
The study by Jusko et al. (2006), for example, exam-
ined the concentration of Dichlorodiphenyldichloro-
ethane (DDE) and Dichlorodiphenyltrichloroethane 
(DDT) in maternal serum and infant weight at birth 
and at 5 years. In this case it was not found an asso-
ciation between fetal growth or early childhood and 
exposure to pesticides, but according to Rylander et 
al. (2000), there is a clear association between risk of 
low birth weight and high consumption of fish con-
taminated with persistent organic pollutants. 
Studies examining the association between maternal 
exposure to pesticides and low birth weight provides 
sometimes conflicting results. Recent studies have 
defined exposure through maternal biological moni-
toring. The study by Sathyanarayana et al. (2010) ex-
amined LBW among female pesticide applicators and 
women married to pesticide applicators. On average, 
the weight at birth is 3586 (+/- 546 g) but 3% of new-
borns have low birth weight (<2500 g). Author reports 
no association with low birth weight if exposure to 
pesticides occurs in the first trimester of pregnancy. 
Anyway, this does not guarantee the absence of nega-
tive effects in terms of birth weight, because of the 
difficulty in obtaining specific data of exposure time 
to individual pesticides before and during pregnancy. 
This study also states that exposure to carbaryl, how-
ever, leads to a reduction in birth weight, in average 
of about 82 g.
Therefore, this study emphasizes that it is not possible 
to draw certain conclusions between exposure in spe-
cific time windows and the resulting effect. 

Birth defects
Currently the research is very active to define the 
effects of pesticides that can act on the endocrine 
system by interfering with fetal development during 
pregnancy, causing Testicular Dysgenesis Syndrome 
(TDS) or rather male genital tract defects. In particu-
lar, the TDS is represented by hypospadias (incom-
plete development of the urethra), and cryptorchidism 
(the failure of descent of one or both testicles in the 
scrotal sac). 
In particular, an increased incidence of hypospadias 
and cryptorchidism was found among those born 
from mothers exposed to EDCs (chemicals that inter-
fere with hormonal pathways) (http://www.iss.it/inte/ ; 
Giordano et al., 2010; Carbone et al., 2006; http://www.
iss.it/prvn/divu/cont.php?id=273&lang=1&tipo=2). A 
descriptive study (Carbone et al., 2006) on the preva-
lence of malformations following exposure to pesti-
cides, detects that cryptorchidism are higher among 
children born from female agricultural workers or 
men in contact with pesticides. 
To study the role of exposure to pesticides on mal-
formation outcomes as hypospadias, Giordano et 
al. (2010) analyzed the concentration of some pesti-
cides in serum of primiparous mothers. The levels of 
hexachlorobenzene are higher in the sera of mothers 

with children affected by hypospadias than controls, 
with a statistically significant difference. They also 
assessed concentrations of DDE and it was noted that 
although the concentrations of DDE were slightly 
higher in mothers of “cases”, the difference was not 
statistically significant.

Delay in conception
In a retrospective study (Rosano et al., 2009) to inves-
tigate the reproductive health of women occupational-
ly exposed to pesticides in greenhouses, it was found 
that the greater alteration is a decrease in fertility, as 
measured by the delay in conception (TTP: time to 
pregnancy). The average TTP among female and male 
exposed to pesticides was 8.0 months (+/- 1.3), while 
4.1 months (+/- 0.7) among non-exposed; the risk 
of having a TTP greater than 6 months is higher in 
women exposed to pesticides and even higher among 
women more exposed. Overall, these results show a 
reduced fertility in terms of TTP for women occu-
pationally exposed, and higher for those who are ex-
posed to higher doses in longer periods of time. Obvi-
ously other factors may be involved to contribute the 
delay in conception, but the occupational exposure is 
a very critical factor in reproductive health.

Exposure to pesticides through breastfeeding
Occupational exposure to pesticides increases the risk 
of mother-child transfer of toxic compounds and the 
severity of this condition is even more clear when the 
non-occupational exposure of the general population 
is analyzed. The uncontrolled use of pesticides can 
harm not only women who apply them, but also wom-
en indirectly exposed by living in rural areas.
In developing/emerging countries pesticides are wide-
ly used to control pests. For example, organochlorine 
compounds (OCs) are widely used for malaria control 
and sanitary purposes and nowadays they are ubiqui-
tous in environment and biota. 
Several studies have found high levels of OCs as DDT 
and metabolites in breast milk from mothers living in 
Mexico (Waliszewski et al., 1999), Thailand (Stuetz 
et al., 2001), Guangzhou in China (Wong et al., 2002), 
and Vietnam (Minh et al., 2004) due to continuous 
exposure to DDT used for malaria control until the 
end of the 1990s. For example, for agricultural and 
malaria eradication control programs India has ap-
plied more than 100,000 tons of DDTs in the past, 
until it was banned for use in agriculture in 1989. 
Nevertheless, the mothers of the Chennai city (South 
India) have higher levels of DDT and HCH in breast 
milk than a decade ago, despite the prohibition of us-
ing these chemicals in the country (Subramanian et 
al., 2007).
Mishra et al. (2011) examined DDTs and HCHs in 
human breast milk in two districts of Assam (North-
east India) and they found a daily intake of these OCs 
exceeded the standards in 100% individuals for HCH 
and 21 and 24% for DDT in Dibrugarh and Nagaon 
districts, respectively. According ADI (acceptable 
daily intake) values, general population of North-east 
India is potentially at the high risk of OCs contamina-
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tion. These and other studies on environmental and 
biotic matrices have shown that India is a prominent 
source for HCH pollution. However, the use of HCH 
in agriculture was also banned in 1997 in India al-
though in this country it is produced yet γ-HCH in 
large scale.
Ennaceur et al. (2008) analyzed human breast milk 
samples of non-smokers Tunisian mothers without oc-
cupational contact with OCs to evaluate the risk of 
OCs significant presence in infants. In general, the 
concentrations of OCs followed this order: DDTs (di-
chlorodiphenytrichloroethane and its metabolites) > 

PCBs (polychlorinated biphenyls) > HCB (hexachlo-
robenzene) > HCH (hexachlorocyclohexane) > Diel-
drin. The comparison of DDTs, HCHs, and HCB resi-
dues collected from urban and rural areas shows that 
DDTs concentrations are significantly higher in rural 
areas than those in urban areas indicating important 
exposure in rural locations due to intensive use in 
agricultural activities. As expected, concentrations 
of OCs in human breast milk of primipara mothers 
were higher than those in multipara mothers, due to 
previous lactation that reduce the mother body burden 
(Frazzoli et al., 2009).

A factor exacerbating pesticide exposure during 
pregnancy is the lack of protective equipment such 
as gloves, masks and coveralls, that in developing 
countries is almost never possible.
Obviously, behaviour is also important to mitigate 
the exposure; for example, changing and cleaning 
working clothes frequently. In fact, women can be 
exposed to pesticides even through their own and 
their partner working dirty clothes. 
Exposure to pesticides can occur also directly to 
the offspring of agricultural workers: in fact, chil-
dren may come into contact with contaminants by 
playing with dirty clothes of parents, or through the 
parent-child contact after returning from work. It 
also occur that mothers carry their babies on their 
backs during their working time. 
The study by McCauley et al. (2001) shows that 
only 18% of workers use protective clothing, while 
75% use it but goes back home with the same work-
ing clothes and only 33% change clothing after an 
hour and half after. 
The exposure to pesticides can be achieved in dif-
ferent ways. Besides the lack of use of personal pro-
tective equipment, exposure can be achieved even 
when the farmers are unaware of the dangers that 
these substances cause. In developing countries, 
many pesticide poisonings occur than other coun-
tries. The study of Ngowi et al. (2002) in Tanzania 
has assessed the work of agricultural extension ex-
perts (such as district agricultural officers, assis-
tant agricultural officers, agricultural assistants, 
and field assistants, working in the coffee and cot-
ton growing areas) in relation to health effects of 
pesticides for developing strategies for the control 
of pesticide exposure and prevention of pesticide 
poisoning. The survey indicated that the knowledge 

MitiGatioN MeasuRes to decRease Pesticide exPosuRe: 
educatioNs, ReGulatioNs aNd Role of eNteRPRise.2

of extensionists on pesticide poisoning was inap-
propriate, whereas the majority of them showed 
awareness of potential health hazards of the differ-
ent pesticides used in their service areas. 
According to Ajayi et al. (2011) cotton farmers 
in Cote d’Ivoire suffer occupational health haz-
ards from exposure to agricultural pesticides, as 
headache, rheum, cough, skin rash and sneezing. 
Although the applicators know that pesticides are 
toxic substances, in cases of poisoning only 2% of 
cases occur in medical assistance.
Therefore, protection against occupational ex-
posure to pesticides is different from country to 
country. This probably depends on factors such as 
socio-economic level of development of the coun-
try, because the combination of factors, such as 
poor law, poverty and illiteracy are the main causes 
that increase health risk, reproductive health and 
not only.

Furthermore, exposure to pesticides may be curbed 
by adopting good working practices as directed by 
the HACCP system to avoid the exposure to pesti-
cides of the general population that, although  not 
occupationally exposed, may be exposed through 
contaminated foods.
Finally, strong support can come from the regula-
tions that should require the replacement of toxic 
pesticides found. For example, doctors and Argen-
tine citizens require a reevaluation of agro-toxic 
(EQUIVITA, 2011) by the institutions because only 
in Argentina are reversed each year (mostly by air) 
340 million liters of pesticides because they are 
considered moderately toxic for human health, in 
contrast to what they really are. For example, un-
like the data of LD50, glyphosate is very toxic to 

gender targeted prevention and female agriCultural work
in developing CountrieS: hintS for diSCuSSion
pwb 2013; 1:38-47



44 www.noodlesonlus.org

reproductive health. Also, although the WHO con-
sidered paraquat, endosulfan and dimethoate as 
moderately hazardous pesticides, the human data 
show that suicidal acts are extremely dangerous 
and should limit its use around the world. 
Moreover, to improve chemicals management and 
safety in the 1960s was adopted the Stockholm 
Convention to eliminate the release of 12 POPs 
(persistent organic pollutants, including certain 
pesticides even). Within the framework of the Af-
rica Stockpiles Program (ASP), some pesticidal 
POPs have been completely or partially destroyed 
in certain African countries, e.g. Egypt, Namibia, 
Niger, Senegal, Seychelles, South Africa, Sudan, 
Tanzania, Uganda, Zambia. However, according 

Consequently, depending on the type of enterprise, 
agricultural female workers may be exposed to dif-
ferent intensity of risk factors and this should be 
considered by the regulations should avoid the uni-

to Mansour SA (2009) the elimination of POPs ob-
solete in Africa requires coordination between all 
governments and alternative control measures for 
the management of vector-borne diseases such as 
mosquito.

Futhermore, the role of enterprise is important in 
determining the intensity of exposure to pesticides. 
As reported by Oxfam (2011), exposure to pesti-
cides is often related to farming size. For instance, 
large monoculture farming requires greater use of 
technologies such as fertilizers and pesticides along 
with other actions like greater demand for water re-
sources, deforestation, loss of biodiversity, etc, than 
small scale farming, as summarized in Table 1.

>> Table 1
Small-scale versus 
large-scale agriculture 
(adapted from Oxfam 
Research Report,
April 2011)

form use of pesticides on the ground and powdery 
formulation and promote their targeted use reduc-
ing the quantity released into the environment and 
human exposure. 
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aNotheR RisK factoRs: eRGoNoMics aNd MeNtal health

Moreover, even under the ergonomic viewpoint spe-
cific outcomes should be assessed and managed, such 
as a certain tendency to accidents due to the use of ag-
ricultural equipment and livestock rearing, but mainly 
to working hours and physical fatigue. In fact, agri-
cultural work exposes farmers to many dangers, and 
often different from those of other working environ-
ments. For example, the risk factors of main accidents 
to which women are exposed represented by long 
working days and co-habitation with animals (Stu-
eland et al., 1997). Another study estimated that the 
incidence of injuries among farm women is 5% and is 
higher in spring and in summer (Carruth et al., 2001). 
The parts of the body most commonly affected are the 
lower limbs and the main causes are the contact with 
substances or objects, falls, lifting or towing of objects 
above their forces. Other ergonomic problems are per-
sistent weakness or backache, driving a tractor and the 
transport of agricultural products to the market.
In terms of mental and physical health, life in rural 
areas or on farm seems to be positive to health; at a 
deeper insight, stress faced by agricultural workers 
can contribute developing psychological problems 
such as depression (Carruth and Logan, 2002). Ag-

ricultural labour is one of the most dangerous and 
strenuous work and farm-related stress affects both 
men and women.
Agricultural workers have generally pivotal responsi-
bilities (e.g., financial, organizational) that can contrib-
ute to the general health status with stress and depres-
sion; all these possible outcomes may be worsened by 
the exposure to pesticides. Beseler et al. (2006) found 
that poisoning by pesticides may contribute to the risk 
of depression. Most of the wives of the applicators of 
pesticides whom were diagnosed depression had been 
in contact with a high dose of pesticides.  
Exposure to pesticides was also analyzed in terms of 
ability to trigger suicidal behavior in different pro-
fessional tasks (Stallones, 2006). The data from this 
study show that suicidal behavior has been achieved 
among men and women who get in contact with pes-
ticides in agriculture (agricultural workers, inspectors 
of agricultural products, farm managers, farmers in 
the greenhouses, gardeners and forestry agents). In ad-
dition, there was a greater tendency to suicide among 
women exposed to pesticides in different professional 
tasks than men.

3

fiNal coNsideRatioNs

Among risk factors of agricultural work, some are 
typical (e.g. ergonomic factors as physical fatigue and 
injuries) and some others are new and due to modern 
farming and agricultural labour, such as exposure to 
pesticides whose effects may act in different aspects 
of reproductive, respiratory, cardiovascular, and men-
tal health. 
When risk factors are out of control, the agricultur-
al work is not only physically and psychologically 
heavy, but may also significantly impair health and 
health chances of pregnancy following the so-called 
mother-to-child health flow, from in utero life to in-
fancy. These aspects mirror are close to the Sustain-
able Food Safety approach and should draw more 
attention from Public Health managers and involve 
primary producers, whose role in prevention strate-
gies is pivotal.
Pesticides are generally necessary in the management 

of food productions but, for to balance of (health) 
risks and (food security) benefits, their use should 
be regulated properly, specially considering women 
in childbearing age. Epidemiological studies indicate 
which pesticides represent a risk (toxicity vs. expo-
sure) to the health of women working in agriculture, 
and these substances should be replaced by less toxic 
compounds or be better managed. Noticeably, data 
gap emerges from developing economies. Research is 
expected to fill the literature gap related specifically 
to women as agricultural labours and to increasingly 
collaborate with enterprises to meet feasible and ef-
fective mitigation measures and properly communi-
cate with risk assessors and risk managers for inte-
grated and modern Public Health. 

4
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