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 Accidents among rice farmers are on the rise. We conducted a two year 

quasi experiment to investigate the effects of training on occupational 

health and safety standards (OHS) and use of personal protective 

equipment (PPE) on the occurrence of occupational accidents (OA) and 

rice production by rice farmers in rural Java Island, Indonesia. We 

randomly chose 70 rice farmers from adjacent villages within one sub-

district of Sleman Regency. These farmers were randomly allotted to 

two groups of thirty-five people; both groups were given PPE since the 

first year, later on the second year, only group one were trained on OHS 

and use of PPE while the other group (C) were left untrained. We used 

descriptive analyses for use of PPE and an independent t-test was used to 

analyse variables, including cases of OA, age of farmers, education level 

and rice production. The results show that both OHS and the use of PPE 

enabled group T to have significantly (P<0.01) lower cases of OA than 

that of the control group C(1.57 vs. 2.38), leading to longer productive 

time to farm for the former group. Interventions on group T effectively 

(P<0.05) reduced risks of accidents or illness during rice farming by 

75%. Group T produced much more (P<0.001) rice than group C (7,32 

vs. 3,71; tonnes/ha); possibly because group T had a longer productive 

time. OHS training and use of PPE significantly reduced risks of OA and 

increased rice production. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Level of education, level of skills in using farming equipment, awareness of the need for knowledge in 

occupational health and safety (OHS) and use personal protective equipment (PPE) during farming, and 

management of farms are the major risk factors of farming accidents [10], [7], [5], [12], [1]. [2] pointed out 

that the cost of providing PPE often becomes the reason behind the high occupational accidents observed in 

various work places. Limited study is available specifically in humid tropical agriculture that relates 

farming accidents with rice production, particularly in rural setting. [8] was among the earliest researchers 
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reporting on the importance of safety and health of agriculture workers. [9] strongly encourages such 

research as part of the efforts to join forces against a continuous neglect on health and safety of farmers by 

the farmers themselves as well as by those responsible to make relevant policies. This study reports a quasi-

experiment to investigate the effects of some of the above risk factors on levels of occupational accidents, 

rice production with relevance to the level of education and age of rice farmers. This study also aims to 

evaluate the effectiveness of the awareness building among farmers of the benefits of using personal 

protective equipment during farming (expecting some form of behavioural change such as in willingness to 

using or not use all of the PPE provided to them). 

 

2. Materials and Methods 

 

2.1 Ethics Committee Approval 

This study was approved by the Faculty of Medicine, Universitas Gadjah Mada, Medical and Health 

Research Ethics Committee (MHREC) No.KE/FK/392/EC that cover study protocol, Information for 

Subjects, Informed Consent Form and Case Report Form (CRF). 

 

2.2 Experimental method, farmers (respondents) and assignments to treatments (interventions) 

We designed a quasi-experiment (nonequivalent control group design) with two groups of male rice 

farmers, randomly selected from 86 farmer-groups with similar socio-cultural backgrounds and similar 

farming practices from within 86 farmer-groups in Sleman regency, Central Java, Indonesia. We randomly 

assigned the first 35 farmers to the Control Group (C) without intervention and the second group of 35 

farmers as the treatment groups (T) or with interventions. We applied an inclusion-exclusion criteria where 

selected farmers were those prepared to take part in the study for the entire two-year period until its 

completion. Types of interventions include a brief training on OHS and the needs to use personal protective 

equipment (PPE) specifically for the treatment group in the second year of the study.  

 

2.3 Protective equipment 

We freely provided all the relevant personal protective equipments for selected farmers in both groups. 

These include farmer overalls, broad-sided hats, rubber boots, hand gloves, face masks and ear plugs. The 

aim of this investment was to investigate whether ownership of PPE will encourage rice farmers to use them 

to minimise occupational accidents without a prior training on OHS, awareness of health hazards around 

rice farming and understanding on the benefits of using PPE. 

 

2.4 Brief Awareness training of farmers on OHS and use of PPE 

We conduct a survey and a training needs analyses to gain baseline data on the level of knowledge on health 

and safety in rice farming and use of personal protective equipment in the first year of study. They were all 

briefed on how to use the PPE they received. We then provide a brief training for several days for the 

farmers in the treatment group (with intervention) in the second year of study and left the other group 

untrained as the control group (no intervention). The aim of the training was to build or enhance awareness 

among intervened farmers of the benefits of improved knowledge and understanding of occupational health 

and safety, awareness of the health hazards of rice farming, and the benefits of using personal protective 

equipment.  

 

2.5 Data collected 

Age and education level were presumed as important determinants of behavioural change among the rice 

farmers to comply with recommendations or motivations given by anyone, especially regarding OHS and 

use of PPE. Such recommendations could have been from an extension worker typically available in each 
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sub-district in Indonesian farming regions or from the brief training on OHS and use of of PPE we later 

gave to group T in the second year of study. Data on age and education levels were collected during the 

baseline survey conducted at the early part of the first year of study. Education level was defined as 

comprising five levels namely level 1 – did not complete primary school,; level 2 – completed primary 

school; level 3 – completed junior high school, level 4-completed senior high school and 5 – completed a 

higher education attainment or diploma and but not a bachelor degree or above. 

 

Data on types of occupational accidents relating to carelessness and neglect or fatigue include injuries such 

as on the hands/arms and legs, fell of something hard, stabbed by sharp edges, insect bites, collided with 

hard edges (such as during use of tractors), fingers or hands squeezed among tractor belts leading to an 

amputation, they were hit during the traffic on the way to or back from their rice fields. 

 

2.6 Data Collection and Analyses 

Before training and intervention on the treatment group begun, a survey using a tructured interview was 

conducted to collect baseline data for both groups of farmers. The data concerned include previous 

exposure to information on OHS and PPE. Questions relevant to the use of PPE were structured around the 

PPE that they were using, used to use, or know of being useful if they had one. Similarly, questions around 

OHS were structured around health hazards in rice farming, how to prevent them from occurring and rice 

production with limited mechanization. Limited rice farm mechanisation was defined as the use of hand 

tractors, use of rice threshing machine and use of chemicals (fertilisers, herbicides and pesticides). Some of 

the data were analysed descriptively and mostly were subjected to an independent t-test using IBM SPPS 

Version 25. 

 

3. Results and Discussion 

 

3.1 Results 

A descriptive analysis of the baseline data before training (Table 1) shows that both groups of rice farmers 

have some level of awareness of the need to use PPE and some basic knowledge of OHS. This basic 

knowledge on the use of PPE possibly was previously given by extension workers in their respective sub-

districts early before the baseline data was collected. The problem we found that such basic knowledge was 

not practiced by the farmers as evidently shown in Table 1, that all farmers in both groups, on the first year 

of our study did not differ in their level of use of PPE provided (notice before training in Table 1). It was 

later very clear that even after the T group joined a brief training on OHS and use of PPE in the second 

year, there were still several farmers who were ignorant that they did not fully use the PPE provided. It was 

very interesting to note that because of no training on OHS and use of PPE was given to farmers in group C; 

they show no improvement in using PPE, both in the first and the second year of study. The investment in 

terms of freely providing this group with PPE had little effect on slight change in behaviour and attitude 

towards using of PPE provided to them. Group C showed this ignorant behaviour, as was reflected by 

higher cases of occupational accidents in their group shown in Table 2. 

 

Level of education appears to have no direct contribution to the level of awareness on using PEE during 

farming and knowledge on OHS, as shown by the lower number of people using the provided PPE in the 

first year of study (Table 1). The brief training on OHS including awareness on the potential hazards around 

rice farming for the treated group (T) significantly improves their use of PPE and directly corresponds to 

the much lower (P<0.01) number of occupational accidents shown in Table 2 for this group than that of 

group (C). 
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In terms of rice production in the second year, farmers in group T produced much more (P<0.01) rice than 

group C. Group T produced 7.32 tonnes of rice per hectare from 19.15 hectare of paddy fields cultivated. 

Group C produced only 3,71 tonnes of rice from 20.44 hectares of paddy fields cultivated. Clearly, training 

of farmers in group T on OHS and use PPE has a significant effect on the amount of rice produced. This 

higher rice production in group T was possibly associated with much longer time spent on rice farming 

activities by farmers in group T and the fact that farmers in this group had much less (P<0.01) OA than the 

farmers in group C as shown in Table 2. In terms of number of accidents, training on OHS and use of PPE 

significantly reduced OA by 75% for farmers in group T. Table 2 also shows that age of farmers did not 

differ significantly (P>0.05). It can therefore be implied that age had little to do with deciding either to use 

PPE or not and neither do education level, as stated above. Change of behaviour and attitude was probably 

associated with other factors not accounted for in this study. 

 

Table 1 Use of PPE by rice farmers in the first year and in the second year (training for group T) for both 

Control Group (C) and Treatment group (T) *) 

T
re

at
m

en
t 

g
ro

u
p

 

Types of 
PPE  

Before training  After training and during observation 

Never  Rarely Always Never Rarely Always 

n  % n % N % n % n % n     % 

1. Farmer 

overalls  

5 14.           

28 

7 20 23 65.7

1 

    2 5.71 33 94.29 

2. Hat  5 14.           
28 

6 17.14 24 68.5
7 

      35 1001001
0001       

100 

3. Pesticide 
Face 

mask  

11 31.          
42 

9 25.71 15 42.8
5 

      35   100 

4. Gloves  12 34.          

28 

10 28.57 13 37.1

4 

      35    100 

5. Boots 10 28.          

57 

13 37.14 12 34.2

8 

    10 28.57 25      71.43 

6. Ear plugs  24 68.          

57 

9 25.71 2 5.71     5 14.29 30      85.71 

7. Dust face 

masks  

3 8.5         

7 

20 57.14 12 34.2

8 

    13 37.14 22      62.86 

 

 C
o

n
tr

o
l 

g
ro

u
p
 

Types of 

PPE 

Before training After training and during observation 

Never Rarely Always Never Rarely Always 

n % n % N % n % n % n % 

1. Farmer 

overalls  

10 28.57 19 54.28 6 17.1

4 

10 28.57 19 54.28 6 17.14 

2. Hat 5 14.28 7 20 23 65.7
1 

5 14.28 7 20 23 65.71 

3. Pesticide 

face 

mask 

10 28.57 17 48.57 8 22.8

5 

10 28.57 17 48.57 8 22.85 

4. Gloves 16 45.71 17 48.57 2 5.71 16 45.71 17 48.57 2 5.71 

5. Rubber 

boots 

18 51.42 15 42.85 2 5.71 18 51.42 15 42.85 2 5.71 

6. Ear plugs  28 80 7 20 -   28 80 7 20 -  

7. Dust face 
masks  

6 17.14 27 77.14 2 5.71 6 17.14 27 77.14 2 5.71 

*) n = number of subjects (respondents) that use or not use PPE; % = percentage of respondents 
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Table 2 Mean age of farmers, education level, rice production and occupational accidents*) 

Mean age of farmer 
(year) 

Average education 
level 

 Mean value for 
rice production 

(ton/ha) 

Mean OA** 
 

Before 

Training 

After 

Training  

C  T C T C T C T C T 

59.14a 48                 
54.11a 

3.02a 2.77a 3.71a 7.34
b 

38 a 35a  25a 9b 

*) n = 35 for each group of farmers; same superscripts within the same row are not significantly different 

(P>0.05); Different superscripts within the same row are significantly different (P<0.01). OA =occupational 

accidents 

 

3.2 Discussion 

The most important finding is that brief training on OHS, awareness on health hazards around rice farming 

and use of PPE had significant effects on the increased use of PPE, reduced risks of rice farming accidents 

and significantly improved rice production from almost exactly the same size of paddy fields cultivated by 

both groups. Active use of PPE significantly increased amount of time available to cover all rice farming 

activities as that achieved by the intervened group. Carelessness and neglect of what has been taught to the 

rice farmers to be aware at all times of the hazards around rice farming obviously led to an increased 

number of occupational accidents, and hence decreased amount of time available to increase rice 

production. These findings agree with the study of [11] that educating rice farmers with an illness and 

injury prevention program can substantially reduce occupational accidents. [6] observed that rice farmers 

have a tendency to neglect the use of PPE available to them. Farmers in group C ignored and the use of PPE 

although they were freely provided to them and it was a neglect that lead to unwillingness to change 

behaviour for the two consecutive years of the study. These last two reports agree that continuous 

awareness building of the benefits of using PPE by the extension workers that are regularly close to them is 

required. It is also interesting to note that in this study level of education and age of farmers did not directly 

have much to do with obedience and discipline to use PPE. In this context, it is important to note what [3] 

emphasised that preventing all kinds of accidents and occupational diseases is very much related to how 

much perception do they have about risks around work places by the workers themselves. Active, regular 

monitoring and continuous motivation and awareness of the hazards around rice farming will largely 

prevent unnecessary occupational accidents [4] and hence reduced occupational diseases and improve work 

productivity [13]. Finally we suggest that an investment made such as freely providing the farmers with all 

the required PPE for a safer and more productive rice farming cannot be fully accomplished without 

coupling that effort with relevant training and continuous motivation to build and strengthen a spirit of 

personal safety, health and productivity among rice farmers. 

 

4. Conclusions 

Occupational Health and Safety Training and continuous supervision are continuously improved by the 

parties, especially universities, so that farmers are safe, healthy and safe at work, and productivity can 

continue to be increased. 
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