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1. Introduction  

Agriculture is considered one of the most hazardous sectors in the economy (ILO, 2011). It has one 
of the highest rates of occupational hazards next to construction and mining (Das et al., 2016). The 
Food and Agriculture Organization (FAO) and the International Labor Organization (ILO) report a 
sum of 335,000 worldwide fatal workplace-related accidents and about 170,000 deaths per year in 
agricultural workers (Padilla, 2013). The fatal accident incidence in farmers is double that of other 
occupations (Das et al., 2016). Farmers are exposed to different hazards responsible for 
occupational injuries in their line of work (Kaewboonchoo et al., 2015). The toxicological effects 
of pesticides, fuels and fertilizers along with other organic substances are considered some of the 
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 This study aimed to evaluate the safety measures practiced by farmers 
with use of pesticides in Tubah Sub-Division. The data gathered would 
be useful for drafting policies related to use of pesticides to reduce its 
effects  on human health and the environment. This survey was carried 
out in November 2016 in Tubah Sub-Division, Mezam Division of the 
North West region of Cameroon. A structured questionnaire was 
administered to 120 homesteads of the study area. The results revealed 
that 94.2% of the farmers were untrained in pesticide safety measures, 
30.8% did not observe any safety interval before consuming freshly 
treated crops and 25.8% did not read instructions on pesticide labels 
before handling. Fifty five percent of the farmers did not use any 
protective equipment, 79.2% practiced careless pesticide disposal, 
13.3% stored pesticides in stores and 7.5% stored pesticides inside their 
houses. Eighty percent of the families stored their crops via hanging in 
the house and smoking the crops, while 10.8% stored their crops in 
sealed bins. Water washing followed by removing the outer cover was 
applied as a crop cleaning procedure prior to cooking or consumption. 
Major symptoms such as headache, wheezing, dizziness and skin 
problems were observed in the homesteads. Some environmental 
changes observed after application of pesticides were damage of non-
target plants and disappearance of insects. It could be concluded that in 
Bambili, farmers lacked proper knowledge regarding safe handling and 
use of pesticides and the adverse effects of improper pesticide use to 
human health and the environment.  
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most common occupational hazards amongst farmers (Damalas and Koutroubas, 2016; Padilla, 
2013).  

In modern agriculture, pesticides play an important role in farm productivity and the quality of 
cultivated crops (Verger and Boobis, 2013). Despite the ability of pesticides to protect crops and 
secure farmer's profit, they have a negative impact on human health and the environment (Grung et 
al., 2015; Lerro et al., 2015). Several environmental and occupational exposures occur during the 
loading, mixing and use of pesticides and through pesticide contact with treated crops (Remoundou 
et al., 2014). Several reports indicate that exposure to pesticides is associated with health hazards 
such as birth defects and cancer (Cha et al., 2014; Markel et al., 2015). Unfortunately, most farm 
workers are unaware of the risks of pesticide use. Farmers need continuous technical training in 
occupational safety in the use of pesticides including application, protective equipment and safe 
facilities for pesticide storage (Phung et al., 2013).  

In Cameroon, the highest levels of pesticide risk occur in rural agricultural areas where farmers 
handle more than 70% of all the pesticides used (Pouokam et al., 2017). Tubah Sub-Division, 
North West Region of Cameroon is an agricultural area where pesticides are heavily used on crops 
including maize, tomatoes, cabbages and coffee (Matthews et al., 2003). Numerous health 
problems have been reported in this community which point to the indiscriminate use of pesticides 
(Kamga et al., 2013; Gimou et al., 2008). However, little is known on the farmers’ basic knowledge 
of the dangers involved in handling, applying and disposing pesticides. There have been no 
previous studies in Cameroon on the different storage conditions (temperature, light and relative 
humidity) that result in the optimal degradation of pesticides used on crops. In general, farmers 
know very little of the health risks of pesticide use to the consumer. The objectives of the current 
study were to (1) determine the knowledge levels, awareness and pesticide use practices of farmers 
in Bambili, Tubah Sub-Division, Mezam Division, Cameroon, (2) evaluate the human health and 
environmental risks posed due to pesticide use and (3) recommend educational programs to 
decrease the risks of pesticide use in humans and the environment  

2. Material and methods 

2.1. Study Area 

The study area was confined to Bambili, Tubah Sub-Division, Mezam Division of the North West 
Region of Cameroon (Fig. 1). The area is located at latitude 50 99’0’ North and longitude 100 
15’00’ East. It has a humid tropical climate with an annual rainfall of approximately 2200 mm. The 
average temperature is 20.67 °C with an altitude of 900 m above sea level (Focho et al., 2009). The 
population in Bambili is 27000, where 80% are farm workers.  
 

 

Fig. 1. Map of the study area 
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2.2. Survey instrument 

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

2.3.1.  Questionnaire Administration  

One hundred and twenty households participated in this survey. A home was selected for visit, 
where the purpose of the study and the importance of the interview was explained. The family head 
was then issued with the questionnaire to be filled. A research assistant was present to provide 
clarifications for any questions that the farmers did not understand. For illiterate family heads, the 
research assistant assisted in filling the questionnaire.   

2.4.  Data analysis  

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

3. Results  

3.1. Demographic characteristics of the participants 

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

At least 5.8% of the farmers who had participated in the study area had received safety training in 
handling pesticides, while 94.2% were untrained. However, 30.8% of the families confessed that 
they never observed any safety interval before consuming the freshly treated crops while 69.2% 
observed a safety interval. A high number of the farmers (74.2%) read the instructions on the 
pesticide labels and adhered to the precautionary advice given while 25.8% of the farmers however, 
were not bothered to read the instructions as they were illiterate (Table 3). The majority of farmers 
(55%) did not use any protective equipment while applying pesticides, while 17.5% used nose 
guards, 10.8% used boots, 09.2% used gloves and 07.5% used coveralls. None of the farmers used 
goggles and safety headgears.  

79.2% of all the pesticide materials were disposed of carelessly and dangerously. In some families 
(13.3%), unused pesticides were kept inside stores, while 7.5% of the respondents kept unused 
pesticides inside their houses. Disposal of pesticide-related materials through incineration (burning) 
was not reported in the study area.  



42 International Journal of Halal Research         ISSN 2721-7868 

Vol. 1, No. 1, December 2019, pp. 39-47 

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

 

Table 1. Question on farmers' characteristics, knowledge, awareness and risk related to pesticide usage 

I. Demographic Information 
I.1. Farmers age____, sex _____, level of education: no education ( ), Primary education ( ), Secondary education ( ), 
University ( ). 
I.2. How many people live in your home? ____ 
I.3. Size of farm: 0 – 5 ha ( ), 5 – 10 ha ( ), 15 – 20 ha ( ), ˃ 20 ha ( ). 
I.4. How long have you been farming? Less than 10 years ( ), more than 10 years ( ) 
II. Different pests that attack crops in Bambili 
II.1. Can you identify the different pests that destroy your crops? Yes ( ), No ( )  
II.2. What are the different pests that attack these crops? 
a. Insects b. Fungi c. Nemathode d. Rodents 
III. Different types of pesticides used on different types of crops 

Crops a.  Insecticide b. Nematicide c. Fungicides d. Herbicides    
1. Vegetables                                              
2. Maize      
3. Beans      
4. Tubers      
5. Groundnut      
Others agricultural activities 

livestock spraying weed control malaria vector control cash crop (coffee) spraying 
IV . Farmers’ knowledge in pesticide handling, applying and disposing of their containers   
1. Have you had any training on how to control pests? Yes ( ) No ( ) 
2. Do you observe the safety intervals stipulated on pesticide label before consuming the treated crop? Yes ( ) No ( ) 
3. Do you always read the label on pesticide before using? Yes ( ) No ( ) 
4. When applying pesticides do you use any safety protective equipment items such as: a. nose guards, b. boots, 
 c. gloves, d. coveralls, e. goggles, f. headgear, g. none? 
5. How do you dispose unused pesticide and empty pesticide containers? Incineration ( ), inside house ( ), inside 
store ( ), Careless - thrown away ( ) 
V. Different storage conditions of treated crops 
Do you store crops after the harvest? Yes (  ), No (  ) 
What are your storage facilities? 
(i) Traditional granary ___________ (ii) Hanging in house and smoking _______ 
(iii) Sealed bins _______________ (IV) others: say how_____________________ 
VII. Various processing methods in removing pesticide residues from crops before consumption 
VII.1. How is the crop prepared prior to cooking? Hulling ( ), Water washing ( ), 
Detergent washing ( ), Removing outer cover ( ) 
VIII. Adverse effect of pesticides in human and his environment 
1. Do you experience any adverse effects due to pesticides application on crop? Yes ( ), No ( ).  
2. What were the symptoms of these adverse effects? a. Skin problems, b. neurological system disturbances, c. 
diarrhea, d. vomiting, e. headache, f. dizziness g. wheezing.  
3. Have you ever noticed any environmental change after application of pesticides?  
Yes ( )  No. ( )        If yes explain how:  

 

Table 2 . Farmer demographic information (n= 120) 

Item Response Number of respondents 
(frequency) 

Percentage (%) 

Sex Male 24 20.0 

Female 96 80.0 

 
 
Level of Education 

Primary 71 59.2 

Secondary 49 40.8 

Tertiary Nil  Nil  
 
Number of people per 
home 

1-3 7 5.80 

4-7 61 50.8 

8-12 52 43.4 
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Table 3 Farmer knowledge in pesticide handling, application and waste disposal 

Item Response Frequency Percentage (%) 
 Pest control training Yes 7 5.80 

No 113 94.2 
Observing safety interval   

Yes 
83 69.2 

No 37 30.8 
Reading label on pesticide 
container 

Yes 89 74.2 

No 31 25.8 

Use of protective equipment 
items  

Nose guards 21 17.5 
Boots 13 10.8 
Gloves 11 9.20 
Coveralls 09 7.50 
Goggles Nil  Nil  
Headgear Nil  Nil  
None 66 55.0 

Mode of disposing of 
pesticides 

Incineration Nil  Nil  
Inside house 09 7.50 

Inside store 16 13.3 
Careless - thrown away 95 79.2 

 
3.2. Different storage conditions of treated crops 

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

 

Table 4. Different storage methods of treated crops 

               Item Response         Frequency Percentage (%) 
Crop storage after harvest Yes 81 67.5 

No 39 32.5 

 
Storage facilities 

Traditional granary Nil  Nil  
Hanging in house and 
smoking 

 
96 

 
80.0 

Sealed bins 13 10.8 

Others 11 9.20 

 
 

3.3. Processing methods used to remove pesticide residues from crops before consumption 

Water washing was the most consistent method of crop processing to remove pesticide residue 
(77.5%), followed by removing the outer layer (22.5%) prior to cooking or consumption (Table 5). 

 
Size of  farm (ha) 

0-5 ha 73 60.8 

5-10 ha 47 39.2 

15-20 ha Nil  Nil  
˃ 20 ha Nil  Nil  

Length farming less than 10 years 31 25.8 

More than 10 years 89 74.2 
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Hulling and detergent washing of crops before cooking or consumption were not reported in the 
study area. 

 

Table 5. Processing methods used to remove pesticide residue from crops before consumption 
 

Processing method Frequency Percentage (%) 
Hulling Nil  Nil  
Water washing 93 77.5 

Detergent washing Nil  Nil  
Removing outer layer 27 22.5 

 
 
3.4. Adverse effect of pesticide exposure to humans and the environment 

Approximately 59.2% of all the families confirmed that they observed health problems related to 
pesticide exposure, while 40.8% reported no cases of illness related to pesticides (Table 6). Major 
symptoms such as headache (30.8%), wheezing (25.8%), dizziness (24.2%) and skin problems 
(19.2%) were commonly diagnosed in the homesteads. Neurological system disturbances, diarrhea 
and vomiting were not registered in the study area. A majority of the families (59.2%) observed 
environmental changes after application of pesticides while 40.8% did not observe any changes in 
the environment. These environmental changes include damage of non-target plants (49%) and 
disappearance of insects (51%).  

 

Table 6. Adverse effect of pesticides on humans and the environment 

               Item Response         Frequency Percentage (%) 
Adverse effects due to pesticides 
application on crop 

Yes 71 59.2 

No 49 40.8 

 
 
 
Symptoms of these adverse 
effects 

Skin problems 23 19.2 

neurological system 
disturbances 

 
Nil  

Nil  

diarrhea Nil  Nil  
vomiting Nil  Nil  
headache 37 30.8 

dizziness 29 24.2 

wheezing 31 25.8 

Environnemental change after 
pesticides application. 

Yes 71 59.2 

No 
 

49 40.8 

Explanation Damage of non-target 
plants 

73 49.0 

Disappearance of insects 77 51.0 

4. Discussion 

The current studied the different factors related to safe practice in using pesticides at work and 
home. 120 farm workers participated in the study. The knowledge level of the participants in 
relation to demographics and the interpersonal factors included practices of the use of pesticide 
among the farm workers were examined. The high levels of participation in the questionnaire 
interview compared to those reported in Lebanon (Salameh et al., 2004) and Brazil (Recena et al., 
2006) indicate high levels of farmers’ interest in the study. Majority of the participants had low 
educational background; 71% of males and 59.2% of females received only primary education, 
49% of males and 40.8% of females received secondary education, and none of both sexes received 
tertiary education. These results were similar to those reported in different developing countries 
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such as Ecuador (Hurtig et al., 2003), Brazil (Oliveira-Silva et al., 2001) and Ethiopia (Mekonnen 
and Agonafir, 2002). It is well-known that education level is critical to farm workers. Farmers with 
lower formal education levels are at higher risk of hazardous exposure to pesticides because of 
their inability to understand the instructions and safety procedures presented on the labels of 
pesticide products. These results suggest that education level in farm workers is very important to 
understand and prevent the health hazards associated with pesticide use in human health. These 
findings were similar to those reported by Atreya (2007) and Oliveira-Silva et al. (2001). The lack 
of education furthermore puts farm workers at severe health risks due to lack of correct knowledge 
on use of protective equipment, personal hygiene practice as well as recognition of early symptoms 
resulting from overexposure to different pesticides. Lack of knowledge prevents farmers from 
receiving early first aid treatment. WHO (1991) recommends that pesticides be used by trained 
personnel only. In this study, 55% of the workers did not use any protective measures to decrease 
their exposure levels to the different pesticides used in the farm. Consequently, they were at 
increased risk of the health hazards associated with pesticide exposure. It was reported that the use 
of gloves reduced exposure to pesticides in farm workers compared to workers that did not use 
gloves (Woodruff et al., 1994). The use of different protective measures decreases the risk of health 
hazards associated with pesticide use. Following this, a study by Chen et al. (1998) reported that 
safety educational programs decreased the prevalence of pesticide poisoning from 1.05% to 0.25% 
in Chinese farm workers. 

In the current study, 67.5% of the families used pesticides for the treatment of stored crops 
intended for consumption to prevent insect infestation. 80% of the farmers used hanging and 
smoking treatments on the stored crops at home. This storage treatment may result in exposure of 
children as well as adults to risks associated pesticide exposure (Jallow et al., 2017). More than 
77% of the farmers reported that they used water washing to remove pesticides form stored crops. 
It is well known that washing is a common practice for the removal of pesticide residues from 
produce (Batzer et al., 2002; Akgun Karabulut et al., 2001). However, some pesticides can 
penetrate into the grains over time (Yang et al., 2016a.b, 2017) and cannot be eliminated from the 
stored crops via water washing (Soliman, 2001).  

The current results indicate that numerous health problems arise from farmer exposure to 
pesticides. Major symptoms such as headaches (30.8%), wheezing (25.8%), dizziness (24.2%) and 
skin problems (19.2%) were commonly diagnosed in the homesteads, revealing significant 
pathological problems due to the pesticide-treated crops. Most of these problems result from a lack 
of knowledge on safe handling, formulation and application of pesticides by farmers, as evidenced 
by the lack of protective measures (Zalom, 2001). The majority of families (59.2%) observed an 
environmental change after application of pesticides while 40.8% did not observe any changes in 
the environment. These environmental changes include damage of non-target plants (49%) and 
disappearance of insects (51%). It was reported that over 98% of sprayed insecticides and 95% of 
sprayed herbicides reach destinations other than their target destinations in air, water, bottom 
sediments and food (Okello and Okello, 2010). The results of the current study are in agreement 
with previous studies suggesting that most occupational exposure to pesticides is from inhalation or 
skin absorption which occurs when farm workers are not aware (Yang et al., 2016 a,b).  

5. Conclusion 
The study carried out shows that farmers in Bambili have low knowledge levels concerning the 
safe use and handling of pesticides in relation to their own health and their consumers’ health. 
Water washing was the most consistent method observed for crop cleaning procedure followed by 
removing the outermost layer prior to cooking or consumption. Major symptoms such as headache, 
wheezing, dizziness and skin problems were commonly diagnosed in the homesteads. Majority of 
the families observed clear environmental changes after the application of pesticides. The results of 
this survey provides data that may be useful in formulating policies aimed at safe handling, 
application and storage of pesticides to reduce health hazards to the farmer and consumer. Special 
educational programs and legislation to promote the safe use of pesticides as well as the application 
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of personal protective measures are highly needed to decrease exposure of farm workers in Bambili 
to pesticides.  
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