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ABSTRACT

This study aimed to evaluate thafety measures practiced by farr
with use of pesticides in Tubah SDhvision. The data gathered wo
be useful for drafting policies related ige of pesticides to reduce
effects on human health and the environment. $higey was carrie
out in November 2016 in Tubah SOfivision, Mezam Division of tr
North West region of Cameroon. A structured quest@ire wa
administered to 120 honteads of the study area. The results reve
that 94.2% of the farmers were untrained in pesticidetganeasure
30.8% did not observe any safety interval beforasaming freshl
treated crops and 25.8% did not read instructiomgesticide labe
before handling. Fifty five percent of the farmersddnot use ar
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protective equipment, 79.2% practiced careless igiést disposa
13.3% stored pesticides in stores and 7.5% stoesticides inside the
houses. Eighty percent of the families storedrtbeips via hanging
the house and smoking the crops, while 10.8% sttimed crops i
sealed bins. Water washing followed by removing dber cover we
applied as a crop cleaning procedure prior to aapkir consumptio
Major symptoms such as heatla, wheezing, dizziness and ¢
problems were observed in the homesteads. Someroameénte
changes observed after application of pesticide® wleamage of no -
target plants and disappearance of insects. lddealconcluded that
Bambili, farmers laked proper knowledge regarding safe handling
use of pesticides and the adverse effects of ingorpesticide use
human health and the environment.

This is an open access article under@e-BY-SAlicense.

1. Introduction

Agriculture is considered one of the most hazardmaesors in the economy (ILO, 2011). It has one
of the highest rates of occupational hazards reegbhstruction and mining (Das et al., 2016). The
Food and Agriculture Organization (FAO) and thestntitional Labor Organization (ILO) report a
sum of 335,000 worldwide fatal workplace-relatedidents and about 170,000 deaths per year in
agricultural workers (Padilla, 2013). The fatalideot incidence in farmers is double that of other
occupations (Das et al., 2016). Farmers are expdaeedifferent hazards responsible for
occupational injuries in their line of work (Kaewbhoo et al., 2015). The toxicological effects
of pesticides, fuels and fertilizers along with estlorganic substances are considered some of the
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most common occupational hazards amongst farmeasm@las and Koutroubas, 2016; Padilla,
2013).

In modern agriculture, pesticides play an importaré¢ in farm productivity and the quality of
cultivated crops (Verger and Boobis, 2013). Desthite ability of pesticides to protect crops and
secure farmer's profit, they have a negative impadtuman health and the environment (Grung et
al., 2015; Lerro et al., 2015). Several environrakahd occupational exposures occur during the
loading, mixing and use of pesticides and througgtipide contact with treated crops (Remoundou
et al., 2014). Several reports indicate that exposu pesticides is associated with health hazards
such as birth defects and cancer (Cha et al., 2da4kel et al., 2015). Unfortunately, most farm
workers are unaware of the risks of pesticide &semers need continuous technical training in
occupational safety in the use of pesticides inolyicpplication, protective equipment and safe
facilities for pesticide storage (Phung et al.,201

In Cameroon, the highest levels of pesticide riskuo in rural agricultural areas where farmers
handle more than 70% of all the pesticides usediqlam et al., 2017). Tubah Sub-Division,
North West Region of Cameroon is an agriculturahavhere pesticides are heavily used on crops
including maize, tomatoes, cabbages and coffee tlle\as et al., 2003). Numerous health
problems have been reported in this community whigint to the indiscriminate use of pesticides
(Kamga et al., 2013; Gimou et al., 2008). Howelittle is known on the farmers’ basic knowledge
of the dangers involved in handling, applying aridpdsing pesticides. There have been no
previous studies in Cameroon on the different gmreonditions (temperature, light and relative
humidity) that result in the optimal degradationpafsticides used on crops. In general, farmers
know very little of the health risks of pesticidseuto the consumer. The objectives of the current
study were to (1) determine the knowledge levelsiraness and pesticide use practices of farmers
in Bambili, Tubah Sub-Division, Mezam Division, Caroon, (2) evaluate the human health and
environmental risks posed due to pesticide use @hdrecommend educational programs to
decrease the risks of pesticide use in humanshenenvironment

2. Material and methods
21.  Study Area

The study area was confined to Bambili, Tubah Sidisiopn, Mezam Division of the North West
Region of Cameroon (Fig. 1). The area is locatethiitude %990’ North and longitude 10
15’00’ East. It has a humid tropical climate with@nnual rainfall of approximately 2200 mm. The
average temperature is 20.€7with an altitude of 900 m above sea level (Foghal., 2009). The
population in Bambili is 27000, where 80% are favorkers.

Fig. 1. Map of the study area
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2.2.  Surveyinstrument

This survey was conducted using a questionnaingapeel according to the standard format set by
Gay (1992) and Mugenda and Mugenda (1999). Thetignesire was administered at random
through face-to-face interviews and friendly dissas with homesteads and selected farmers at the
study area. The response to each item in the guestire was tabulated and its scientific relevance
discussed.

2.3.  Methods
2.3.1. Questionnaire Administration

One hundred and twenty households participatedhigrdurvey. A home was selected for visit,
where the purpose of the study and the importahteeanterview was explained. The family head
was then issued with the questionnaire to be filkdesearch assistant was present to provide
clarifications for any questions that the farmeids ribt understand. For illiterate family heads, the
research assistant assisted in filling the questie.

2.4. Data analysis

Information from the questionnaire was extracted tbulated. The data was analyzed to obtain
frequencies and percentages for the categorical ddte results are summarized and presented
below.

3. Results
3.1. Demographic characteristics of the participants

120 farmers responded to the survey. Twenty percktite respondents were male while 80%
were female. The majority of respondents (59.2%) kampleted primary education, 40.8%
completed secondary education while none of theoredents had any tertiary education. Most of
the families (50.8%) in the study area were middibed with 4 to 7 members; large families with 8
to 12 members accounted for 43.4% of the respoadeiitile small families of 1 to 3 members
made up 5.8% of all the families visited. The miyoof families (60.8%) interviewed settled in
small farms of 0 to 5 ha. 39.2% of the respondbats medium-sized farms of 5 to 10 ha, while
none of the families had farms of size 15 ha oranbtore respondents (74.2%) had been farming
for more than 10 years while only 25.8% had beemifgg for less than 10 years.

At least 5.8% of the farmers who had participatethe study area had received safety training in
handling pesticides, while 94.2% were untrainedweler, 30.8% of the families confessed that
they never observed any safety interval before woingg the freshly treated crops while 69.2%
observed a safety interval. A high number of thentas (74.2%) read the instructions on the
pesticide labels and adhered to the precautiorduig@ given while 25.8% of the farmers however,
were not bothered to read the instructions as Wey illiterate(Table 3). The majority of farmers
(55%) did not use any protective equipment whil@lgpg pesticides, while 17.5% used nose
guards, 10.8% used boots, 09.2% used gloves abéo0rsed coveralls. None of the farmers used
goggles and safety headgears.

79.2% of all the pesticide materials were dispasfechrelessly and dangerously. In some families
(13.3%), unused pesticides were kept inside stavbde 7.5% of the respondents kept unused
pesticides inside their houses. Disposal of pelgicelated materials through incineration (burning)
was not reported in the study area.
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Table 1.Question on farmers' characteristics, knowledg@ramness and risk related to pesticide usage

I. Demographic Information

I.1. Farmers age , Sex , level of educatioreducation ('), Primary education (), Secopdaiucation (),
University ()

I.2. How many people live in your home?

1.3. Size of farm: 0 =5 ha (), 5— 10 ha ( )~180 ha () 20 ha ().

I.4. How long have you been farming? Less thanddry (), more than 10 years ()

I. Different pests that attack crops in Bambili

I1.1. Can you identify the different pests thattdeg your crops? Yes (), No ()

I1.2. What are the different pests that attack ¢he®ps?

a. Insects b. Fungi C. Nemathode d. Rodents
lll. Different types of pesticides used on differehtypes of crops

Crops a. Insecticid b. Nematicid c. Fungicide d. Herbicides
1. Vegdables

2. Maize

3. Bean

4. Tubers

5. Groundnt

Others agricultural activities

livestock sprayin weed contrc malaria vector contr cash crop (coffee) sprayi

IV. Farmers’ knowledge in pesticide handling, applyig and disposing of their containers

1. Have you had any training on how to control g&tes () No ()

2. Do you observe the safety intervals stipulategesticide label before consuming the treatedhogs () Nc()
3. Do you always read the label on pesticide befisirg? Yes () No (

4. When applying pesticides do you use any safetteptive equipment items such asnose guardd$. boots,

c. gloves,d. coverallse.gogglesf. headgearg. none’

5. How do you dispose unused pesticide and emmtigse containers? Incineration ( ), inside ho(9einside
store (), Careles- thrown away (

V. Different storage conditions of treated crops

Do you store crops after the harvest? Yes ( )( No

What are your storage facilitie

(i) Traditional granary (i) Hanginghiouse and smoking

(iif) Sealed bins (IV) others: baw
VII. Various processing methods in removing pesticie residues from crops before consumption

VII.1. How is the crop prepared prior to cooking@llithg (), Water washing (),

Detergent washing (), Removing outer cove

VIII. Adverse effect of pesticides in human and hignvironment

1. Do you experience any ause effects due to pesticides application on chg® (), No ()

2. What were the symptoms of these adverse effextsskin problems, b. neurological system distuckan c.
diarrhea, d. vomiting, e. headache, f. dizzinesghgezing

3. Have you ever noticed any environmental charfige application of pesticides?

Yes () No. () If yes explain how:

Table 2. Farmer demographic information (n= 120)

ltem Response Number of respondents  Percentage (%)
(frequency)

Sex Male 24 20.0
Female 96 80.0
Primary 71 59.2
Secondary 49 40.8

Level of Educatio Tertiary Nil Nil
1-3 7 5.8C

Number of people per 4-7 61 50.8

home 8-12 52 43.¢

—

Charlie C. Nguemo et.al (Pesticide knowledge and safety practicesin farm workers from Tubah Sub-Division)



ISSN 2721-7868 International Journal of Halal Resear 43
Vol. 1, No. 1, December 2019, pp. 39-47

—
0-5 he 73 60.¢
Size of farm (ha) 5-10 ha 47 39.2
15-20 he¢ Nil Nil
> 20 he Nil Nil
Length farming less than 10 years 31 25.8
More than 10 years 89 74.2
Table 3 Farmer knowledge in pesticide handling, applicatiod waste disposal
ltem Response Frequency Percentage (%)
Pest control training Yes 7 5.80
No 113 94.2
Observing safety interval 83 69.2
Yes
No 37 30.8
Reading label on pesticide vyeag 89 74.2
container
No 31 25.8
Use of protective equipmentNose guarc 21 17.t
items Boots 13 10.8
Gloves 11 9.2C
Coveralls 09 7.50
Goggle: Nil Nil
Headgee Nil Nil
None 66 55.0
Mode of disposing of Incineratior Nil Nil
pesticides Inside house 09 7.50
Inside store 16 13.3
Careless thrown awa’ 95 79.2

3.2.  Different storage conditions of treated crops

In majority of the families (67.5%) that stored gsdfor consumption, the crops were treated with
pesticides to avoid insect damage. 32.5% of thdlikmrthat did not store their crops sold the crops
while they were still in the farm. The most comnmmethod for storing crops was via hanging in
the house and smoking (80%). Some crops were pexbén sealed bins (10.8%), although this
was limited due to the high cost and lack of buitkage capacity. A rare storage method consisting
of hermetically sealing the crops in undergrouns pias practiced by a minority of the farmers
(9.20%). This storage method constituted the “dthmathods of storage (Table 4).

Table 4.Different storage methods of treated crops

Item Response Frequency Percentage (%)
Crop storage after harve: Yes 81 67.5
No 39 32.t
Traditional granary Nil Nil
Storage facilities Hanging in house and
smoking 96 80.0
Sealed bir 13 10.¢
Others 11 9.20

3.3.  Processing methods used to remove pesticide residifeom crops before consumption

Water washing was the most consistent method qF processing to remove pesticide residue

(77.5%), followed by removing the outer layer (28)5prior to cooking or consumption (Table 5).
-
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Hulling and detergent washing of crops before coglor consumption were not reported in the
study area.

Table 5.Processing methods used to remove pesticide reBmimecrops before consumption

Processing method Frequency Percentage (%)
Hulling Nil Nil
Water washin 93 77.5
Detergent washing Nil Nil
Removing outer lay: 27 22.5

3.4. Adverse effect of pesticide exposure to humans atigde environment

Approximately 59.2% of all the families confirmeltat they observed health problems related to
pesticide exposure, while 40.8% reported no cakémess related to pesticides (Table 6). Major
symptoms such as headache (30.8%), wheezing (25d%ajness (24.2%) and skin problems
(19.2%) were commonly diagnosed in the homestdéglgrological system disturbances, diarrhea
and vomiting were not registered in the study afeanajority of the families (59.2%) observed
environmental changes after application of pestgiehile 40.8% did not observe any changes in
the environment. These environmental changes iactlamage of non-target plants (49%) and
disappearance of insects (51%).

Table 6.Adverse effect of pesticides on humans and therenwient

Item Response Frequency Percentage (%)
Adverse effects due to pesticide Yes 71 59.2
application on crop No 49 408
Skin problem 23 19.2
neurological system Nil
disturbance Nil
Symptoms of these adverse diarrhea Nil Nil
effects vomiting Nil Nil
headach 37 30.¢
dizziness 29 24.2
wheezinq 31 25.¢
Environnemental change after Yes 71 59.2
pesticides application. No 49 408
Explanation Damage of non-target 73 49.0
plants
Disappearance of insects 77 51.0

4. Discussion

The current studied the different factors relatedsafe practice in using pesticides at work and
home. 120 farm workers participated in the studige knowledge level of the participants in
relation to demographics and the interpersonabfacincluded practices of the use of pesticide
among the farm workers were examined. The highldewé participation in the questionnaire
interview compared to those reported in Lebanota(Beh et al., 2004) and Brazil (Recena et al.,
2006) indicate high levels of farmers’ interesttlre study. Majority of the participants had low
educational background; 71% of males and 59.2%eunfafes received only primary education,
49% of males and 40.8% of females received secgrathrcation, and none of both sexes received

tertiary education. These results were similarhtmsé reported in different developing countries
.
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such g Ecuador (Hurtig et al., 2003), Brazil (Oliveira&ilet al., 2001) and Ethiopia (Mekonnen
and Agonafir, 2002). It is well-known that educatievel is critical to farm workers. Farmers with
lower formal education levels are at higher riskhazardous exposure to pesticides because of
their inability to understand the instructions asafety procedures presented on the labels of
pesticide products. These results suggest thataédadevel in farm workers is very important to
understand and prevent the health hazards assbeidgtie pesticide use in human health. These
findings were similar to those reported by Atre28(7) and Oliveira-Silva et al. (2001). The lack
of education furthermore puts farm workers at severalth risks due to lack of correct knowledge
on use of protective equipment, personal hygieaetjme as well as recognition of early symptoms
resulting from overexposure to different pesticideack of knowledge prevents farmers from
receiving early first aid treatment. WHO (1991) oetnends that pesticides be used by trained
personnel only. In this study, 55% of the workei bt use any protective measures to decrease
their exposure levels to the different pesticidesduin the farm. Consequently, they were at
increased risk of the health hazards associatddpeiticide exposure. It was reported that the use
of gloves reduced exposure to pesticides in farmkers compared to workers that did not use
gloves (Woodruff et al., 1994). The use of diffdrprotective measures decreases the risk of health
hazards associated with pesticide use. Followirgy thstudy by Chen et al. (1998) reported that
safety educational programs decreased the prewatd#nuesticide poisoning from 1.05% to 0.25%
in Chinese farm workers.

In the current study, 67.5% of the families usedtipeles for the treatment of stored crops
intended for consumption to prevent insect infésat80% of the farmers used hanging and
smoking treatments on the stored crops at home. Sthirage treatment may result in exposure of
children as well as adults to risks associatediqdstexposure (Jallow et al., 2017). More than
77% of the farmers reported that they used watehing to remove pesticides form stored crops.
It is well known that washing is a common practioe the removal of pesticide residues from

produce (Batzer et al., 2002; Akgun Karabulut et aD01). However, some pesticides can
penetrate into the grains over time (Yang et &162a.b, 2017) and cannot be eliminated from the
stored crops via water washing (Soliman, 2001).

The current results indicate that numerous heatibblpms arise from farmer exposure to
pesticides. Major symptoms such as headaches (3Ov3¢ezing (25.8%), dizziness (24.2%) and
skin problems (19.2%) were commonly diagnosed ie Homesteads, revealing significant
pathological problems due to the pesticide-treategs. Most of these problems result from a lack
of knowledge on safe handling, formulation and magpilon of pesticides by farmers, as evidenced
by the lack of protective measures (Zalom, 200he majority of families (59.2%) observed an
environmental change after application of pestiiddile 40.8% did not observe any changes in
the environment. These environmental changes iactlmmage of non-target plants (49%) and
disappearance of insects (51%). It was reportedaver 98% of sprayed insecticides and 95% of
sprayed herbicides reach destinations other tham thrget destinations in air, water, bottom
sediments and foo@kello and Okello, 2010). The results of the currgmdy are in agreement
with previous studies suggesting that most occapatiexposure to pesticides is from inhalation or
skin absorption which occurs when farm workersrateaware (Yang et al., 2016 a,b).

5. Conclusion

The study carried out shows that farmers in Banii@le low knowledge levels concerning the
safe use and handling of pesticides in relatioth®r own health and their consumers’ health.
Water washing was the most consistent method okddor crop cleaning procedure followed by
removing the outermost layer prior to cooking onsimption. Major symptoms such as headache,
wheezing, dizziness and skin problems were commaialgnosed in the homesteads. Majority of
the families observed clear environmental chanes e application of pesticides. The results of
this survey provides data that may be useful inmfdating policies aimed at safe handling,
application and storage of pesticides to reducéithbazards to the farmer and consun@pecial
educational programs and legislation to promotestife use of pesticides as well as the application

Charlie C. Nguemo et.al (Pesticide knowledge and safety practicesin farm workers from Tubah Sub-Division)
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of personal protective measures are highly ne¢alelécrease exposure of farm workers in Bambili
to pesticides.
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