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ABSTRACT
Background: The indiscriminate use of pesticides in Nigeria may have harmful effects on reproductive health
of farmers.
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Objectives: This study assessed the awareness of reproductive health, serum follicle stimulating hormone
(FSH), luteinizing hormone (LH), testosterone, estradiol, progesterone and sperm characteristics of male
farmers occupationally exposed to pesticides.
Methods: Eighty four male farmers were recruited for the study. Structured questionnaire was used to obtain
the socio-demographic data. Blood and semen samples were collected from the subjects in the morning for
hormonal assays and semen analysis using enzyme linked immunosorbent assay (ELISA) method and SQAV
sperm quality analyzer. Data were analyzed using chi square, Student's-t-test, and Regression analysis.
Results: Serum FSH (p<0.01), LH (p<0.005) and Estradiol (p<0.001) were significantly higher while prolactin
(p<0.02) and testosterone (p<0.001) were significantly lower among pesticides exposed farmers than nonexposed subjects. Some 34/84 (40.5%) of the pesticides exposed farmers had serum testosterone levels below
the lower limit of the reference range. Those with low testosterone levels (p<0.001), also had FSH (p<0.05), LH
(p<0.001) and Estradiol (p<0.002) significantly lower than those with normal testosterone levels. The sperm
count among pesticides exposed farmers; total motility and percentage morphology were significantly lower
than non-pesticides exposed subjects. Some 14/84 (16.7%) of the pesticides exposed farmers had sperm count
below 15 million/mL (oligozoospermia). More than 70% of the farmers were not aware of the reproductive
health risks associated with pesticides and only 23.8% of the farmers were using protective devices.
Conclusions: Deliberate efforts to improve awareness, knowledge, personal hygiene, and interventions
necessary to lessen both pesticides exposure and health risks by adopting safe practices are suggested.
Key words: Farmers, pesticides, reproductive health, sex hormones, spermatozoa

I. Introduction

Highlights:
ㆍUncontrolled use of pesticides might
be harmful for reproductive health.
ㆍSex hormones and semen quality were
evalated among farmers in Nigeria.
ㆍOver 70% of farmers were ignorant
of the risks associated with pesticide
exposure.
ㆍAbout 17% of them have sperm counts
below 15 million/mL.
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several farmers still continue to apply them every year on their
farms. To make matter worse, the use of these pesticides in

The decline in reproductive potentials all over the world es-

several developed countries of the world has been prohibited;

pecially in the so-called infertility belt of sub Saharan Africa1)

unfortunately, their use in Nigeria has not abated. Evidence has

have been linked among other causes to occupational and en-

shown that small scale farmers in Nigeria use large amounts

vironmental pollutants.2) Exposure to numerous types of pes-

of classes I and II pesticides considered to be extremely haz-

ticides may occur in occupational settings and the situation is

ardous and highly hazardous respectively by the World Health

worrisome because of lack of awareness of their reproductive

Organization. Some 26 out of 40 (65%) brands sampled in the

health risks and failure to use adequate personal protective de-

field belong to the highly hazardous chemicals because they

vices among farmers. The use of pesticides is common among

are cheaper than the less hazardous chemical substances.4) The

farmers to prevent invasion of pests and improve yield by farm-

four main groups of pesticides are organochlorine, organophos-

ers. Despite the reported harmful effects of these pesticides,3)

phate, carbamate, and pyrethroid insecticides. It is important
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to create the needed awareness among the farmers on the po-

this study. Control subjects were adults who are non-occupa-

tential health hazards and the use of adequate personal protec-

tionally exposed to pesticides and are also residing in Akungba

tive devices among occupationally exposed farmers.

Akoko town. Farmers with history of sickle cell anaemia, HIV

The incidence of male infertility is on the increase and the
exact causes (even though multifactorial) are not completely

positive or any other chronic diseases were excluded from the
study.

known. Optimal levels of follicle stimulation hormone (FSH),
luteinizing hormone (LH), estradiol, testosterone, and prolactin are important for spermatogenesis and sperm maturation.

3. Sample size determination

Sample size was determined using the sample size determina-

Alterations in the levels of these hormones due the activities of

tion for health studies; n=Z2P(1–P)/d2 6) and prevalence of 8.3%

endocrine disrupting chemicals like pesticides might lead to in-

health hazard among pesticides exposed farmers in three rural

fertility. Moreover, some of the possible etiological factors are

communities in South West Nigeria.7)

5)

overlooked, for example farmers and occupationally exposed

Total of 90 male farmers who use pesticides in their farm

individuals to pesticides are not aware of the health hazard of

were recruited for the study. However, 84 males were eventu-

pesticide to pesticide users. There is need to know if these indi-

ally used because six farmers dropped out of the study during

viduals who are occupational exposed have endocrine disorders

data and specimen collection. Fifty male subjects in the same

so that appropriate policy or strategies be implemented to avoid

environment were recruited as controls.

or halt the increasing incidence of male infertility. Prevention
they say is better than cure. It may be advantageous to provide an excellent set of resources that address the relationship

4. Ethical approval

Ethical approval was sought and obtained from the Health

between pesticides and human health in the locality where

Research Ethics Committee of the Federal Medical Centre

there is little or no awareness of pesticide-associated hazard.

(FMC) Owo, Ondo State via letter with reference FMC/

Therefore, the aim of this study was to assess the awareness of

OW/380/VOL.CI/168 dated 3rd November 2020.

reproductive health risks, evaluate sex hormones (follicle stimulating hormone [FSH], luteinizing hormone [LH], testosterone,
estradiol and progesterone) levels and sperm indices among

5. Informed consent

After educating each participant on the importance and val-

male farmers occupationally exposed to pesticides in Akungba-

ue of the research, questionnaire was filled by the participant

Akoko, Ondo State.

and informed consent was sought and obtained from subjects
before sample collection.

II. Materials and Methods
1. Study design

This is a case-control study conducted to investigate the

6. Sample collection and analyses

About 5 mL of blood was collected from the participants
for the assay for fertility hormone profile by venepuncture into

levels of sex hormones and sperm indices among farmers oc-

properly labeled plain sterile bottle. Samples were allowed to

cupationally exposed to pesticides and compared with non-

clot and properly retract within 2 hrs of collection. The speci-

occupationally exposed counterparts in a rural community. A

mens were centrifuged at 1,000 g for 10 mins to obtain the

total of 84 adult farmers frequently using pesticides and resid-

serum. The serum was then aliquoted into a properly labeled,

ing communities in Akungba Akoko were recruited for this

plain clean tube and stored at –20°C appropriately prior to

study. The active ingredients of the pesticides used by the par-

analysis. Semen specimens were collected directly into wide

ticipants are glyphosate, paraquat, oxyfluorfen, altrazine, cy-

mouthed containers without the use of condom or lubricant.

permethrin, fipronil, deltamethrin, methoxyclor, lindane and

Semen was collected after 3 to 5 days of sexual abstinence

Dichlorodiphenyltrichloroethane (DDT).

and analysis was done using the SQAV sperm quality analyzer
(Medical Electronic Systems, Caesarea, Isreal). The blood sam-

2. Inclusion and exclusion criteria

Adult farmers between aged 30 to 65 years who are pesti-

ples were analyzed using 2nd generation Autoplex ELISA and
CLIA Analyser (Monobind Inc, Lake Forest, CA, USA).

cides users and are living in Akungba Akoko area were used for
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7. Statistical analysis

confirmation of normality by software SPSS. A p-value ≤0.05

The data were analyzed using statistical software SPSS ver-

was considered statistical significant.

sion 20.0. Continuous data was analyzed using chi-square and
Student’s-t-test was used to analyze discrete variables after
Table 1. Comparison of sex hormone levels among pesticides exposed and non-exposed male farmers
Variables (reference range)
Age (years)

Pesticides exposed farmers
n=84 (min~max)

Non-pesticides exposed farmers
n=50 (min~max)

42.95±2.51 (30~65)

42.12±2.05 (30~64)

0.841

p-value

FSH (2.0~12.0 mIU/mL)

10.13±2.43 (0.72~94.55)

3.29±0.16 (5.0~7.9)

0.01

LH (0.5~10.5 mIU/mL)

22.66±4.80 (1.45~200)

8.16±0.98 (7.5~9.0)

0.005

Prolactin (1.2~19.5 ng/mL)

6.27±1.03 (0.2~28.5)

8.97±1.02 (1.3~19.4)

0.02

Testosterone (2.5~10.0 ng/mL)

3.99±0.61 (0.1~11.8)

6.10±0.81 (2.8~10.1)

0.001

Progesterone (2.0~25 ng/mL)

0.68±0.20 (0.01~7.76)

0.69±0.31 (1.2~9.12)

1.0

31.92±2.84 (0.1~71.05)

19.58±1.16 (10.0~35.0)

Estradiol (44.0~196 pg/mL)

0.001

FSH: follicle stimulating hormone, LH: luteinizing hormone.
Table 2. Comparison of sex hormone levels between exposed male farmers with low serum testosterone and exposed farmers with normal
testosterone levels
Variables

Low testosterone levels (n=34)

Testosterone (2.5~10.0 ng/mL)

0.61±0.14

FSH (2.0~12.0 mIU/mL)
LH (0.5~10.5 mIU/mL)
Prolactin (1.2~19.5 ng/mL)

Normal testosterone levels (n=50)

p-value

6.79±0.62

0.001

6.46±1.19

9.28±1.91

0.05

5.13±0.78

10.47±2.13

0.001

7.51±1.98

5.89±1.12

0.5
0.7

Progesterone (2.0~25 ng/mL)

0.42±0.20

0.52±0.13

Estradiol (44.0~196 pg/mL)

22.8±4.66

38.43±3.01

0.002

FSH: follicle stimulating hormone, LH: luteinizing hormone.
Table 3. Comparison of sperm indices among pesticides exposed farmers and non-pesticides exposed farmers
Variables

Pesticides exposed
farmers (n=84)

Non-pesticides exposed
farmers (n=50)

p-value

Sperm count (×106 cells/mL)

57.7±9.33

Total motility (%)

36.5±0.5

68.2±1.28

0.001

Percentage morphology (%)

2.72±0.02

4.68±0.04

0.001

3.2±0.05

3.2±0.01

Semen volume (mL)

98.21±9.8

0.001

0.9

Table 4. Comparison of sperm indices of pesticides exposed male farmers with sperm count <15×106/mL and those with >15×106/mL
Parameters

Exposed farmers with sperm count
<15×106/mL

Number of subjects

14 (16.7%)

Sperm count (×106 cells/mL)

9.75±1.01

Exposed farmers with sperm count
>15×106/mL
70 (83.3%)
67.32±9.01

p-value
0.001
0.001

Total motility (%)

33.2±0.8

37.3±0.6

0.05

Percentage morphology (%)

2.42±0.02

2.81±0.01

0.001

Semen volume (mL)

3.20±0.1

3.2±0.01

https://doi.org/10.5668/JEHS.2022.48.4.244

1.0

Awareness of Reproductive Health Risks, Sex Hormone Levels and Sperm Indices among Farmers Exposed to Pesticides in Akungba Akoko, Nigeria

Ⅲ. Results

respondents were aware of at least one type of personal protective equipment (PPE). The awareness of the different types of

The results of the investigation are presented in Tables 1~8.

PPEs by respondents was significant (p<0.001) (Table 7). Only

Table 1 shows the comparison of sex hormone levels among

20/84 (23.8%) of farmers were using PPE while 43/84 (51.2%)

pesticides exposed and non-exposed male farmers. The mean
age of pesticides exposed farmers (42.95±2.51) was significantly higher (p<0.001) than the controls (34.12±2.05).
Serum FSH (p<0.01), LH (p<0.005) and Estradiol (p<0.001)

Table 5. Pesticide usage among farmers occupationally exposed to
pesticides
Variable

were significantly higher while prolactin (p<0.02) and testosterone (p<0.001) were significantly lower among pesticides exposed farmers than non-exposed subjects.

Frequency Percentage
(N=84)
(%)

Duration of use
Less than a year

10

11.9

1~5 years

27

32.8

6~10 years

17

20.2

the lower limit of the reference range and those within the ref-

11~15 years

16

19.0

erence range (that is, between lower and upper limits of the ref-

Over 15 years

14

16.7

Table 2 indicates the comparison of sex hormone levels
among exposed subjects with serum testosterone levels below

erence range). The data show that some 34/84 (40.5%) of the

Most common route of exposure
Oral exposure

14

16.7

Ocular exposure

11

13.1

Dermal exposure

40

47.6

Inhalation exposure

19

22.6

Liquid formulation

65

77.4

Emulsifiable concentrate

03

3.6

Gaseous concentrate

08

9.5

Powder formulation

08

9.5

Knapsack sprayer

29

34.5

Hand flit gun

04

4.7

gozoospermia). The mean sperm count (p<0.001), total motil-

Dust blower

05

6.0

ity (p<0.05) and percentage morphology (p<0.001) were sig-

Aerosol dispenser

05

6.0

nificantly lower among exposed farmers with oligozoospermia

Aerial sprayer

41

48.8

Irritation of the nose

19

22.6

Irritation of the skin

34

40.5

Irritation of the eyes

23

27.3

Irritation of the throat

05

6.0

Others

03

3.6

Wearing of overall

48

57.1

Wearing of face and nose mask

25

29.8

Wearing of farm boot

37

44.0

Other forms

06

7.1

16

19.1

pesticides exposed farmers had serum testosterone levels below the lower limit of the reference range. Those with low testosterone levels (p<0.001), FSH (p<0.05), LH (p<0.001) and
Estradiol (p<0.002) were significantly lower among subjects
with low testosterone levels than those with normal testosterone
levels.
The sperm count among pesticides exposed farmers, total
motility and percentage morphology were significantly lower
than non-pesticides exposed subjects (Table 3).
Table 4 indicates that some 14/84 (16.7%) of the pesticides
exposed farmers had sperm count below 15 million/mL (oli-

than exposed farmers with sperm count greater 15 million/mL
(normozoospermia).
Table 5 shows that liquid formulation type of pesticides is
the commonly used (77.4%) and emulsifiable concentrates were
the less commonly used (3.6%). Aerial sprayer (48.8%) and
Knapsack sprayers are the most equipment used for applying
pesticides. The predominant side effects experienced by subjects
were skin irritation (40.5%) and eye irritation (27.3%) while
throat irritation (3.6%) was the least. The preventive measures
commonly observed by farmers include wearing of overall (made
of cotton materials) (57.1%), and farm boots (44.0%).
Table 6 shows that farmers’ knowledge of the effects of pes-

Form (s) of pesticide

Equipment used for applying pesticide

Side effects experienced

Preventive measures applied

Educational status
Primary school

ticides on male reproductive system. More than 70% of the

Secondary school

17

20.2

farmers do not know that pesticides are potential risk fac-

Tertiary education

10

11.9

No formal education

41

48.8

tors for infertility. The results show that 67/84 (79.8%) of the
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Table 6. Farmers’ knowledge of the effects of pesticides on male reproductive system
Variable

Frequency (N=140)

Percentage (%)

Yes

21

25.0

No

13

15.5

I don’t know

50

59.5

Yes

13

15.5

No

13

15.5

I don’t know

58

69.0

Yes

24

17.1

No

28

20.0

I don’t know

88

62.9

Exposure to pesticides can result to impaired fertility in men

Exposure to pesticides can result to declining sperm count in men

Exposure to pesticides can result to declining sperm quality in men

Exposure to pesticides can result to reduction of fertilization ability in men
Yes

14

16.7

No

17

20.2

I don’t know

53

63.1

17

20.2

Exposure to pesticides can result to impairment of motility in men
Yes
No

13

15.5

I don’t know

54

64.3

Yes

20

23.8

No

09

10.7

I don’t know

55

65.5

18

21.4

Exposure to pesticides can result to undescended testes in men

Exposure to pesticides can result to production of abnormal sperm in men
Yes
No

11

13.1

I don’t know

55

65.5

Table 7. Awareness of types of personal protective devices
Variables
At least one
Googles/eye shield
Hand gloves
Sturdy footwears (boots)
Aprons
Masks
Earplugs

unaware of health hazards of pesticides exposure (OR 3.42; CI

N (%)

X ;P

1.81~10.31). The use of PPE was significantly lower (p<0.005)

67 (79.8)

0.001

when compared with those who do not use PPE. The dura-

2

1 (1.2)

tion on the job correlated negatively with awareness of health

2 (2.4)

hazards of pesticides exposure. The probability of farmers be-

37 (44)

ing aware of hazards decreases with duration on the job. Those

0 (0)

who had spent 6~10 years were two times likely to be unaware

25 (29.8)
0 (0)

of health hazards compare to those who had spent <5 years,
while those who had spent more than ten years were three

There were multiple responses by participants.

times likely to be unaware of health hazards compared to those

do not use PPE and 21/84 (25%) did not respond to the ques-

who had spent <5 years on the job (OR 3.4; CI1.82~6.81)
(Table 8).

tion. There was an association between non-use of PPE and
awareness of reproductive health hazards among farmers, with
farmers who do not use PPE were three times more likely to be
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Table 8. Factors associated with the use of personal protective equipment among farmers
Variables

N (%)

P, 95%C.I

Using PPE

20 (23.8)

1.00

Not using PPE

43 (51.2)

0.005 3.42; 1.81~10.31

No response

21 (25)

Duration on the job

Use

Non-use

Less than 5 years

10

27

0.001 1.00

6~10 years

06

11

1.81; 1.02~2.71

Greater than 10 years

04

26

3.4; 1.82~6.81

PPE: personal protective equipment.

IV. Discussion

cypermethrin, fipronil, deltamethrin, methoxyclor, lindane
and Dichlorodiphenyltrichloroethane (DDT). Most of the ex-

In most developing countries like Nigeria, the indiscriminate

posed farmers use large amounts of these classes I and II pes-

and non-selective use of pesticides can lead to the infiltration

ticides because they are cheaper to buy than the less hazardous

of the chemicals into different tissues of non-target organisms

products. Previous study has shown that about of 65% of pes-

including the farmers themselves thereby resulting in impaired

ticides used in Nigeria contain dangerous substances that have

reproductive health. This is particularly important because

been banned or tightly regulated in most advanced countries of

most farmers are illiterate and may not be aware of health haz-

the world.4)

ards associated with such practices. Adequate knowledge of

In this study serum FSH, LH and estradiol were significantly

health hazards and the use of safety measures by farmers are

higher while prolactin and testosterone were significantly lower

important to preventing and/or reducing a lot of health risks

among pesticides exposed farmers than non-exposed subjects.

associated with pesticides exposure.

Occupational health is

The significantly lower level of serum testosterone can lead to

tailored toward the promotion and maintenance of the high-

low sexual desire and erectile dysfunction. Also the chemical

8-11)

est degree of physical, mental, and social well‑being of work-

compositions of pesticides can severely damage a man’s tes-

ers in their work environment.2,12) Several studies have shown

ticles, sperm cells, or mature sperm. Such damages could lead

a decline in human semen quality and increased risks of male

to deterioration in sperm count, reduction in their morphol-

The predominant routes by which

ogy and motility or function. This observation aligned partly

pesticides gain entrance into the human body are dermal via

to that of Abdallah et al.,18) who reported a significantly high-

contact with skin, inhalation, oral via ingestion in food, and

er level of FSH among occupationally exposed farmers com-

and female subfertility.

13-16)

ocular through contact with eyes. The exposure to pesticides

pared to non-exposed control subjects, but without significant

mainly occurs during the mixing and loading of the spraying

changes in the levels of LH and testosterone. The authors at-

equipment and the process of spraying without the use of ap-

tributed the insignificant changes in LH and testosterone to the

propriate personal protective devices as well as improper han-

work habits of the study participants in which the farmers only

dling.

spray for 141.5±80.6 days per year. They also suggested that

17,18)

This study compares the sex hormones and semen

characteristics between farmers who are exposed and subjects

the resting days could allow for the excretion of the high levels

who are not exposed to pesticides as well as the awareness of

of pesticides from the body and to the recovery of their AChE

health hazards and use of PPE among farmers in Akungba-

and BuChE (cholinesterase enzymes) levels to do their physi-

Akoko, Ondo State, with the aim of evaluating the burden of

ological functions since organophosphate pesticides are non-

pesticide-induced reproductive toxicity. The four main groups

persistent pesticides, and do not accumulate in the body over

of pesticides commonly used by study participants are organo-

a long period.18) Significantly higher levels of FSH and LH but

chlorine, organophosphate, carbamate, and pyrethroid insec-

lower testosterone were reported among exposed subjects to or-

ticides. The active ingredients of the pesticides used by the

ganophosphate pesticides in China.19) Among adult males, or-

participants are glyphosate, paraquat, oxyfluorfen, atrazine,

ganophosphate and Carbamates metabolites significantly lower
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the serum level of LH and total testosterone,20) while in Djutitsa

foreign patents, and local firms are not permitted to formulate

(West Cameroon) a significantly lower levels of serum total tes-

them without paying heavy charges which eventually drive up

tosterone and androstenedione were reported among farmers

market prices.32) Such cheaper chemicals could be stored easily

exposed to agro pesticides.

Some authors have shown that

in fatty tissues and build up in food chains.33) In 2001, under

exposure to endosulfan (END) and atrazine (ATZ) during the

the auspices of the United Nations Environment Programme,

21)

embryonic life of Caiman latirostris altered histomorphology of

nine highly persistent pesticides (viz aldrin, chlordane, DDT,

the testis and the balance between proliferation and apoptosis

dieldrin, endrin, heptachlor, mirex, toxaphene, and hexachlo-

of hatchlings’ testicular cells. In adult male exposed to END, a

robenzene) were officially proscribed for use in agriculture.

Several

Unfortunately, several of these are still openly sold in Nigeria.

authors have associated organophosphate pesticides with im-

Some are smuggled in or even donated by some “caring” do-

pair functions of cholinesterase enzymes, decrease in insulin

nor countries.30) Other factors responsible for poor control of

secretion, abnormal cellular metabolism of proteins, carbohy-

pesticides distribution and used are poor legislation and lack of

drates and fats, genotoxicity, impair mitochondrial function,

enforcement of available legislation, correct, effective, and safe

significantly lower level of testosterone was reported.

22)

increased cellular oxidative stress and disruption of endocrine

applications of pesticides, lack of adequate information, knowl-

systems.2,23,24) The control of weeds, pests and moulds in the

edge, and awareness of the inherent dangers of pesticides and

rain forest regions may be more than in savannah regions of

inadequacies in medical recognition and responses to pesticide

the world, therefore the possibility of spraying for fewer days of

poisoning.34,35) Conversely, some authors have reported signifi-

the year may not occur. It should be noted that pesticides may

cantly higher testosterone level36) or no significant difference in

be metabolized, excreted, bioaccumulated in body fat of ani-

testosterone level37) in experimental animal model and humans

mals and human.

Similarly, significant differences were re-

exposed to pesticides. This may be attributed to the agrochemi-

ported in the levels of FSH and testosterone in the growing and

cals use, severity and/or length of exposure, agricultural prac-

non-growing periods among exposed farmers in Myanmar.27)

tices and the use of personal protective equipment.37)

25,26)

Our observation is consistent with that of Pérez-Herrera et
al.,

28)

The data show that some 40.5% of the pesticides exposed

who reported elevated serum LH, FSH and low testoster-

farmers had serum testosterone levels below the lower limit of

one among organophosphate pesticides exposed farmers. Some

the reference range. In this group of subjects, serum FSH, LH

authors reported that other contributory factors to semen health

and estradiol were significantly lower among those with low

and hormonal imbalance among pesticides exposed farmers in-

testosterone levels than those with normal testosterone lev-

clude lifestyle behaviours, education, and use of PPE.

There

els. This aligned with previous studies which stated that most

are several factors leading to a preponderance of adverse health

subjects with low testosterone also had low LH and FSH lev-

impacts associated with pesticide use in developing countries

els.18) Few cases of isolated FSH deficiency may exist in which

such as Nigeria, despite relatively lower volume used compared

LH and testosterone levels are within reference ranges but the

with developed countries.

Some authors have reported that

sperm count may be low. Similarly, subjects with low FSH,

deadliest pesticides are used in Nigeria since these groups are

LH, and testosterone levels also present with high prolactin, all

cheaper and affordable to farmers.4,29) The potential of a chemi-

of which may resolve with normalization of prolactin levels.38)

cal released into the environment to cause harm is measured

Also, Erhunmwunse et al.,30) reported a significantly lower

largely in terms of its toxicity and persistence. Pesticides are

concentration of testosterone (p<0.001) among pesticides ex-

classified by the World Health Organization (WHO) as ex-

posed farmers than non-exposed control subjects. Total serum

27)

29)

tremely hazardous (Class Ia), highly hazardous (Class Ib), mod-

testosterone and estradiol levels were reported to be significant-

erately hazardous (Class II), slightly hazardous (Class III) and

ly lower in subjects exposed to organophosphate pesticides.19,39)

unlikely to be hazardous under short-term use (Class U).29)

It was demonstrated in animal model that, organophosphate

It is well documented that small-scale farmers in developing

pesticides exposure changes the metabolism of testosterone and

countries use large amounts of pesticides belonging to classes

estradiol.40,41) Gomina et al.,16) recently reported significant-

Ia, Ib, and II due to their relatively cheaper price than the less

ly lower testosterone level among farmers in Benin Republic.

Invariably, newer safer formula-

The prevalence of abnormal levels of LH, FSH and testoster-

tions tend to be more expensive because they are protected by

one in farmers were 13.7%, 7.3% and 18.9% respective.16)

hazardous, newer ones.

4,29-31)
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Organophosphate impairs the reproductive functions mainly

hazards of pesticides exposure (OR 3.42; CI 1.81~10.31).

through decreasing brain acetylcholinesterase (AChE) activity

This is consistent with the study in Myanmar.27) The farm-

and also impacting the gonads. The decreased level of AChE

ers in this study did not use PPE, even though majority were

may results in elevated level of acetylcholine, gamma-amino-

aware of at least one form of PPE, probably due to the tropical

butyric acid (GABA), epinephrine, norepinephrine, 5-hydoxy-

climate, the inconvenience of wearing it for long working pe-

tryptamine and dopamine concentration.42) Increase level of

riods, and the expense and limited availability of certain items

GABA then prevents the release of gonadotropin releasing hor-

of PPE. There appears to be dearth of information regarding

mone (GnRH) in the median eminence, which is responsible

the health risks associated with non-use of PPE. Information of

for the release of gonadotropins (LH and FSH) from the ante-

health risks arising from the use of pesticides without adequate

rior pituitary. The gonadotropins are involved in steriodogene-

PPE and other precautionary measures is urgently required to

sis and gametogenesis.43) Pesticides can also increase dopamine

halt the damaging effects of pesticides. Simple PPE like protec-

concentration which has down-regulatory effect on GnRH se-

tive clothes or aprons, goggles, face masks, ear plugs could be

cretion thereby suppressing the reproductive functions.44,45) or-

provided for the farmers at subsidized rates if not completely

ganophosphate and carbamates could change pituitary adrenal

free. Also, education, training, and educational activities on

axes.46)

pesticide safety should be regularly organized for the farmers.

The sperm count among pesticides exposed farmers, total

Health education should be provided to avoid the overuse of

motility and percentage morphology were significantly lower

pesticides and non-adherence to the recommended protocols.

than non-pesticides exposed subjects. Some 16.7% of the pes-

The use of biopesticides and the harmful effects of pesticides,

ticides exposed farmers had sperm count below 15 million/

especially organophosphate and carbamate on health and the

mL (oligozoospermia) and poor sperm indices than those with

environment should be regularly broadcasted on radio and tele-

sperm count greater 15 million/mL (normozoospermia). This

vision. The careful and responsible use of pesticides among

observation is consistent with previous study elsewhere.

the farmers in order to avoid environment pollution has been

27)

The

71% oligozoospermic subjects observed by the authors were

advocated.27)

higher than (16%) observed in the present study. Lwin et al.,15)

It would be better that pesticide measurements were made

stated that some 71% of the farmers had oligozoospermia dur-

in environmental media such air, water, and soil concurrently.

ing growing season than 46% in non-growing season. They at-

However, the classification of occupational exposure was done

tributed the differences to non-exposure during non-growing

using questionnaires that asked about exposure experience of

season. These findings may indicate that occupational expo-

using pesticides on farms over the previous one to two years,

sure to pesticides and pesticide residues adversely impacts se-

and we don’t think it changes the results we’ve made thus far.

men quality. Some authors have reported that neonicotinoid
pesticides including IMI and ACE affect the reproductive organs of mammals leading to inhibition of testicular develop-

V. Conclusions

ment, damage to spermatogenesis, poor sperm quality.47-49)

The data from this study show that some 40.5% of the pesti-

Organophosphate pesticides exposure can lead to male infertili-

cides exposed farmers had serum testosterone levels below the

ty. It is also genotoxic to animal sperm because of its phosphor-

lower limit of the reference range. Those with low testosterone

ylating potential. It combined with DNA and protamines to

levels had significantly lower levels of FSH, LH, and Estradiol

change the chromatin structure that will made DNA to be eas-

than those with normal testosterone levels. The sperm quality

ily susceptible to denaturation by oxidizing agents in situ.50-53)

among pesticides exposed farmers; sperm count, total motil-

Majority of farmers 79.8% were aware of at least one type

ity and percentage morphology were significantly lower than

of personal protective equipment (PPE), but only 23.8% of

non-pesticides exposed subjects. Some 16.7% of the pesticides

them were using PPE while 51.2% do not use any form of PPE

exposed farmers were oligozoospermia. There was poor adher-

and 25% did not respond to the question. There was an asso-

ent to precautionary protocol and use of PPE among farmers.

ciation between non-use of PPE and awareness of reproduc-

The preventive measures commonly observed by farmers in-

tive health hazards among farmers, with farmers who do not

clude wearing of overall and farm boots. The risks from oc-

use PPE were three times more likely to be unaware of health

cupational exposure to harmful pesticides should be effectively
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communicated to farmers. This will make them to be better
informed, adhere to safety guidelines for prevention of health
hazards associated with pesticides use. Deliberate efforts to improve the awareness, knowledge, personal hygiene, and interventions necessary to reduce both pesticide exposure and health
risks, adopting safe practices are suggested.
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