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Abstract

Hand tractors are important machines used in the soil preparation process before sowing rice

in the paddy’s of Thailand. Previous research on injuries in rice farming indicated that working
with a hand tractor may be one of main causes of injuries. This study investigated the prevalence
of hand tractor-related injuries, their association risk factors and characteristic of injuries. The
data were collected by face-to-face interview to 377 farmers from nearly all districts in Phra
Nakhon Si Ayutthaya province. Among these rice farmers, the prevalence of injury was 41%.
The most common type of injury was cuts (43.9%) and the most common source of injuries was
stepping on a golden apple snail shell (33.1%). The bivariate Poisson regression models showed
that self-reported normal working conditions that were associated with the risk of injury included
sleeping problems (RR = 1.39), “Hustle Work (working quickly to complete plowing)” (RR =
1.48), feeling fatigue before work (RR = 1.60), and normal use of a leveler as attached plow
equipment (RR = 1.41). However, a multivariate model showed only normal use of a leveler as
attached equipment was associated with an increased use of injuries (RR = 1.47) after controlling
for the other factors that were significant in the bivariate models. These results suggest that job
stress protection should be recommended or redesign of the leveler attachment developed for hand
tractors used in rice paddy fields.
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Introduction

In 2020, the National Statistical Office of Thailand estimated that there were 13.5 million
agricultural workers in Thailand (National Statistical Office 2020). Among them, 3.8 million
were rice farmers (National Statistical Office 2013). In Thailand, most agricultural workers
are informal workers, which means very few are covered by occupational health and safety
laws, they are not part of the social security system, nor do they have private health
insurance (Siripanich et al. 2014). Also, because they work in the informal sector, most
agricultural workers are not covered by the Workers Compensation Fund, and accident
statistics are not being collected. However, a survey by the National Injury Surveillance
System (NIS), Department of Epidemiology, Ministry of Public Health reported that there
were about 17,000 agricultural injuries in 2002-2010, which lead to 96 deaths, with

a fatality rate of 0.5 per 100 injured workers. The leading causes of injuries among
agricultural workers were: struck by a falling object (12.2%), contact with agricultural
machinery (9.6%), and foreign objects entering eye or skin (8.0%) (Siripanich et al. 2014;
Nankongnab et al. 2020).

The hand tractor (also called a power tiller) is small machine which is designed for use

in farm operations to replace an ox or buffalo to plow the field before planting. Hand
tractors are widely used in the rural areas of developing countries, especially in South East
Asia. The main components of the hand tractor consist of a gasoline or diesel engine, gear
section, belt and pulley, handlebars, wheels and the attachments connected behind the motor,
such as plow blade, rake, seeder, and leveler (Figure 1a—d) (Ericson 2010). Hand tractors
have two functions; farming and transportation, as they can be used to pull a cart (Ericson
2010; Shridar et al. 2006). It is estimated that there are nearly 2 million hand tractors

in Thailand. Little research has been done on the health and safety issues of using hand
tractors and their associated risk factors. Machine vibration, exposure to belts and pulleys
without guarding and loud noise have been reported as the main safety concerns (Ericson
2010). Exposure to solar radiation, dusty environments, and severe hand vibration were
cited as the cause of occupational health problems among Indian power tiller users (Tiwari
and Gite 2006). Tewari et al. (2004) described how farmers could avoid foot injuries when
operating hand tractors by using an operator seat. However, they explained that using the
operator seat in wet field conditions had adverse effect on the stability of the hand tractor
increasing the risk of an accident. Moreover, farmers using hand tractors are exposed to
hand-transmitted vibration causing pain and muscle fatigue, reducing performance and the
ability to control the equipment and increasing the risk of errors and accidents. In Japan,
Matsukawa and Yokoyama (2014) reported that most injuries from hand tractors were not
serious, for example a farmer cut by a sharp object in the soil or by a plow blade. However,
some injuries were life threatening, such as when a hand tractor rolled over onto a farmer or
the farmer got caught in a moving part of the hand tractor.

In Thailand, only a few studies have collected data on hand tractor-related injuries. For
example, in a study of rice farmer injuries in Chiang Mai, the incidence rate of severe
injuries was 2.1 cases/100 person-years and for non-severe injuries was 54.4 cases/100
person-years (Chino and Jiamjarasrangsri 2015). The most common type of injury was an
open wound at the ankle or the foot, which was likely caused in the land preparation process

Hum Ecol Risk Assess. Author manuscript; available in PMC 2024 March 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tangtong et al.

Page 3

where hand tractors are used. Yaruang and Sukonthasarn (2016) also studied the safety
behavior and health status of rice farmers in Chiang Rai, and found that nearly half of them
(47%) had injuries but only 12% of the injuries were caused by hand tractors or harvesting
machines. The majority (70%) of the reported injuries occurred during the rice transplanting
process, and 81% occurred from stepping on the sharp shell of a golden apple snail. These
snails are an important and common pest in rice patties, causing significant damage to

the rice crop. Buranatrevedh and Sweatsriskul (2005) found that the top three occupational
health and safety problems among rice farmers in Pathumthani were pesticide exposure,
musculoskeletal disorders, and injuries during various processes. For the injuries, the main
causes were stepping on a shell (83%), injuries during operating hand tractor (38%), injuries
from plow blades (35%), and injuries from the hand start of hand tractor (21%).

However, to date, no studies have focused on understanding which risk factors are associated
with a higher prevalence of hand tractor injuries in rice farming. This study aims to describe
the working conditions, as well as the hand tractor and worker characteristics associated
with hand tractor injuries among Thai rice farmers. This information could be used by
government agencies to develop policies and campaigns to reduce or eliminate hand tractor
injuries and increase the efficiency of rice production in Thailand.

Material and methods

Population and sample recruitment

The population of this study was rice farmers in Ayutthaya Province where there

were 17,837 farmer households registered with Department of Agricultural Extension
(Information Technology and Communication Center 2016). However, this population also
included hired farmers who were not residents of Ayutthaya province. The sample size was
calculated for comparisons between farmers with and without hand tractor accidents using
methods applied to clinical trials (Sullivan and Soe 2007). As a result, the goal was to recruit
400 farmers, assuming 10% would not complete the full survey. A convenience sampling
method was used to recruit farmers via Agricultural Extension Office announcements in
each district that asked the farmers to join the research. To avoid sample selection bias, we
tried to recruit farmers from 15 of the 16 districts in Phra Nakhon Si Ayutthaya province
equally (we did not include the provincial capital district which has very few rice fields).
The data collection period was from June to December 2019. Our exclusion criteria were
farmers with a sickness or disability that restricted them from doing the questionnaire
including those who could not read or write the Thai language. Farmers had to have used a
hand tractor in the last year for not less than 30 h. This research was reviewed and approved
by the Board of Ethics in Human Research, Faculty of Public Health, Mahidol University
(MUPH 2018-108).

Questionnaires

For this study, a questionnaire was developed by the researchers from related previous
research questionnaires about agricultural injuries (Ibrahim 1999; Myers 2001). The
questionnaire collected data on the personal demographics, current health problems, safety
behaviors, and mechanical details of the hand tractor used. We also asked whether they
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had had any hand-tractor-related injuries in the past 1 year and if so, the activity when the
injury occurred, the specific cause of the injury, injury severity, and the body part injured.
Moreover, we asked about the work environment conditions at the time of the injury. The
questionnaire was reviewed by three experts from the Ministry of Agriculture and the index
of item objective congruence (I0C) was calculated which was equal to 0.89. We also piloted
the questionnaire with a small group of farmers in a non-study area and the questions were
adjusted based on their comments.

Data collection and analysis

Results

After informed consent had been signed, the face-to-face interview was administered by
occupational health and safety graduate students who were trained in ethical human research
and supervised by the lead researcher. The data from questionnaire were analyzed by the
SPSS program version 18 (SPSS Co., Ltd., Bangkok, Thailand). The prevalence of injuries
was calculated as the number of injured farmers divided by total number of farmers. The
demographics of the farmers and their hand tractors were described by the mean, standard
deviation, frequency, and proportion. The types of injuries and their causes, severity, body
part injured and work environment characteristics when injuries occurred were described
by their frequency and proportion. To investigate the association of hand tractor injures
with various personal, hand tractor, and working condition risk factors we used a Poisson
generalized linear model.

Characteristics of farmers

From Table 1, the total sample of 377 farmers, most of them were men (71%), more than 30
years old (min—-max was 15-85 and mean was 54). Most were educated at primary school
and had worked with hand tractors for more than 10 years (min—-max was 2—60 years and
mean was 22 years). Most were non active consumers of alcohol and worked over 5 d/week,
less than 8 h/d. They mostly worked with hand tractors covering land not more than10
Rai/d (16,000 m2/d). In relation to the risk of injury, only stress related factors significantly
increased the risk of injury. Farmers who had sleep problems, felt fatigue before work and
had “hustle work” defined as the farmer reporting they had to work quickly to finish soil
preparation before sowing the rice had 1.79, 2.28, and 1.90 times higher accident risk than
farmers who did not report these risk factors. “Hustle work” occurs because the farmer puts
rice seeds into water to germinate before planting, but they must be transplanted within 2 d
or the rice seeds will be damaged.

Characteristic of hand tractors

Farmers were likely to purchase a brand new hand tractor rather than second-hand unit.
Most of the hand tractors had been used for less than 10 years (66.5%) (Table 2). The most
common size was more than 10 horsepower (hp) (93.4%). Farmers were more likely to use
push type handlebars compared to squeezed type, which helps the farmer change tractor
directions more easily. The handlebar length was commonly more than 2 m to help the
farmers change direction and keep them away from tools attached to the rear of the motor.
More of the tractors had single and forward only transmission (55.7%) compared to those
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that included backward transmission. Farmers were likely to use their hand tractor in the
wet rice fields to till and level the land with a rake or rotary paddler and a leveler. They

did not typically use the hand tractor in dry fields because the land was too hard, instead
using a large tractor to plow the dry soil. Most of the hand tractors reported having safety
equipment (70.3%) which including pulley guard, blade guard, and wheel cover. In relation
to the risk of injury, only farmers who reported normally using the leveler attachment on the
hand tractor had a statistically significant increased risk of injury (1.91 times that of farmers
who did not normally use the leveler).

Hand tractor safety behavior of farmers

Most of famers did not have any hand tractor training (89.4%) or even read the tractor
manual before use (63.6%) (Table 3). However, most of them (67.3%) reported they always
used PPE, e.g., face and nose covering cloth and hat. Also, they always inspected the hand
tractor before using (88.8%) but did not often maintain it after use (86.9%). None of these
hand tractor safety factors were significantly associated with an increased risk of injury.

Hand tractor related injuries

Risk factors

Of the 377 farmers interviewed, 148 farmers or 41% reported they had a hand tractor-related
injury in the past year. From Table 4, the most common injured body part was the foot/toe
(40.5%) followed by the leg (14.9%) and arm/shoulder or finger (11.5%). The most common
type of injury was a cut (43.9%), followed by a bruise (29.7%), however, severe injury e.g.
amputation was reported by 1.4% (n7= 2 farmers) and fracture or crushing were 0.7% (n

= 1), and 8.8% (= 13) respectively. Most of the injuries occurred from stepping on a
golden apple snail shell (33.1%), followed by the hand tractor handlebar hitting the body
(12.8%) and overturning of the hand tractor (10.8%). Injuries mostly happened during the
use of an attached rake (42.2%) or rotary paddler (23.3%). For severity, 83.8% of the injuries
were self- treated by the farmer, with 8.8% going to the local public clinic and 6.8% to

a hospital. Most of injuries were minor and non-hospitalized (93.8%) although 9 farmers
(6.2%) required hospitalization.

When looking into the injuries in more detail (Table Al in Appendix), most of the cut
injuries that occurred on the foot were caused by stepping on Golden Apple Snail. Most

of the bruises that occurred on the arm, shoulder, and chest were caused by being hit

by the tractor handlebar. However, the cuts from stepping on the snails and bruises from
handlebar were not severe and farmers just applied first aid and returned to work the same
day. However, injuries such as crushing when clamped or pulled by the tractor pulley or belt
could be severe including dismemberment.

associated with hand tractor injuries

In multivariable analysis, we included all statistically significant risk factors that were
identified in bivariate analysis of normal working conditions: sleeping problems, “hustle
work”, feeling fatigue before work, and using leveler attached to plow (Table 6). The model
revealed that only the normal use of the leveler as attached equipment was a significant
factor in the risk of hand tractor injuries, after controlling for the other factors.
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Discussion

Injuries among Thai rice farmers are an important problem that others have

previously identified (Chino and Jiamjarasrangsri 2015; Yaruang and Sukonthasarn 2016;
Buranatrevedh and Sweatsriskul 2005). However, few studies have investigated the factors
associated with the injuries from hand tractor use. In this study, we found some important
trends for risk factors, even if they were not statistically significant. For example, in term
of farmer characteristics (Table 1), younger farmers (<30 years old) and farmers with

less experience (<10 years) seemed to be at higher risk of injuries than older or more
experienced farmers. Gender, education, and alcohol consumption had no effect on injury
risk. More working days per week tended to increase the risk (RR = 1.25) but the number
of working hours per day and amount of working area plowed had no effect. In addition,
this study suggests that farming is a stressful occupation resulting in sleeping problems and
fatigue which have a significant impact on the risk of accidents. Farmers who had sleeping
problems or fatigue before work were significantly more likely to report an injury (RR =
1.39, 1.60 respectively).

In this study, farmers who used hand tractors were more likely to be male, which has also
been the case for studies looking at the use of all types of agricultural machinery (Suwanno
2008). Most of the farmers we recruited were older, with a mean age was 54 years, which
was similar to other studies of Thai farmers (Nankongnab et al. 2020; Kongtip et al. 2018).
That may be because most of the rural young people have left to work in the city and

will only return to do agricultural work at the peak planting and harvesting seasons. Most

of farmers had used hand tractors for more than 10 years, which agrees with their age,

as most of them started to use hand tractors when they were young (Kaewthummnukul et

al. 2020). Although not significant, we found that the risk of injuries was higher among
younger farmers and those with less experience. A study by Saglam et al. (2017) also found
that the majority of farm tractor and agriculture machinery victims were young (age 21-30
years old). Farmers who worked with hand tractors reported they worked less than 8 h/d as
they usually start in early morning and work until around 2 p.m. when they go back home to
rest. They work more than 5 d/week or every day until the plowing job is done because they
have a very short time to finish before they put the rice seed into the paddy. Farmers report
plowing around 10 Rai/d, although some studies have shown that the rotary paddler working
capacity is about 2 Rai/h (Sutthiwaree et al. 2006). Most of farmers report that hand tractor
work was stressful and intense and Kaewthummnukul et al. (2020) showed that rice farmers
report experiencing stress/anxiety, fatigue and thirst, and bodily pain. In this study, farmers
who reported “hustle work”, defined as farmers reporting they had to work quickly to finish
the soil preparation process in order to plant germinating seeds, had significantly higher risk
of injury (RR 1.48) (Table 1). Moreover, farmers are exposed to solar radiation, dust and
vibration resulting physiological and psychological fatigue (Tiwari and Gite 2006). These
things may contribute to the farmer fatigue, setting the stage for mistakes and accidents
(Keskin 2019). To help prevent injuries, farmers need to be encouraged to take rest breaks
while working and spread out heavy physical work over more days.

The age of most of the hand tractors in this study was still quite new (60% less than 10
years old), with more than 90% having engines more than 10 hp. Previous studies reported
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most farmers favored smaller engines of less than 10 hp (Suwanno 2008). Farmers may
favor these newer models of hand tractor with more power to finish their job faster. For the
handlebar survey, farmers still use long and push type handle bars which are quite hard to
turn compared to the squeeze type, which has an assisting mechanism to help make turning
easier. For transmission types, the tractors were split between the older single transmission
with a forward gear only and newer multi transmission with a backward gear. From the
information above, it is clear that Thai rice farmers are in transition period between new
and old models of hand tractors. Although now even newer models are available with even
higher horsepower and benches for sitting which may again impact the types of injuries
seen. This study also showed that farmers used rakes, rotary paddlers and levelers as
attached drag equipment more than plow blades. They did not use hand tractors to plow
the dry soil but used larger ride upon tractors instead. The dry soil or clay was too difficult
to plow with a hand tractor (Khaehanchanpong et al. 2007). For the risk analysis of hand
tractor characteristics (Table 2), this study showed that newer hand tractors (<10 years) were
associated with more risk of injury, as was using a higher horsepower tractor. The type

and length of the handlebar seemed to have no effect on the risk. For transmission type, a
tractor with a single forward only transmission resulted in more risk than a tractor with an
adjustable transmission including a backward gear. However, the association of the factors
above with accident risk was not statistically significant. For attached equipment, only the
normal use of the leveler was associated with a statistically significant increased injury risk
(RR=1.41).

Unlike previous work which found that 90% of hand tractors had no safety equipment
(Suwanno 2008), we found that most (70%) of the hand tractors had safety equipment such
as a plow blade guard and wheel covers. However, not all had belt and pulley covers, which
is the most dangerous part of the hand tractor. Other studies have described that injuries
usually occurred when the farmer did not have or removed these type of guards (Keskin
2019). For the analysis of hand tractor safety behavior (Table 3), farmers showed good
safety behavior with 67% reporting they always wore personal protective equipment (PPE)
and 89% reporting they always inspected the hand tractor before use. However, most of the
PPE (hat, face and nose cover, long pants and shirts, and gloves) were primarily intended
to prevent heat stress and radiation from sun. This aligns with other studies that show

more than 80% of farmers always or sometimes use PPE especially long sleeves shirt, long
pants and a cloth that covered their face and nose (Kaewthummnukul et al. 2020; Kongtip
et al. 2018). However, most of them did not wear hearing protection even though some
studies show farmers are exposed to time-weighted average noise levels of over than 90 dBA
(Beheshti and Ghandhari 2015). Other studies have shown that the equipment inspection
behavior of farmers is a normal habit (Kaewthummnukul et al. 2020). However, farmers
rarely do maintenance after daily use. They just cleaned the hand tractor and planned to
inspect it later. Farmers do major maintenance on their hand tractor after finishing the season
in preparation for the next season. Most farmers reported that they did not read the manual
that came with the hand tractor (Jongrungrotsakul et al. 2019). Most of them explained
that they already knew how to operate the hand tractor very well. Moreover, farmers did
not receive safety training from the tractor manufacturer (Jongrungrotsakul et al. 2019).
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Government agencies should consider requiring manufacturers to include a training course
as part of the purchase package.

This study showed 41% of farmers reported injuries during the use of a hand tractor in

the field. This prevalence of injuries is quite similar to others who have reported that the
combination of both non-severe and severe injuries of rice farmers in Thailand was 56%,
where most of injuries occurred in the soil preparation process (Chino and Jiamjarasrangsri
2015). Table 4 analyzed the types of injuries that occurred while working with a hand
tractor. We found that foot and leg were the major body parts that had injuries from hand
tractor use, which aligns with many other studies which have shown foot injuries were

the major problem of rice farmers (Keskin 2019; Kaewthummnukul et al. 2020). We and
others have found that stepping on a Golden Apple Snail was a major cause of foot injuries
(YYaruang and Sukonthasarn 2016). The next most common injury was bruising, which was
most often caused by being hit by the tractor handlebar. This injury usually occurred when
turning the hand tractor and handlebar rebounds hitting the body. This is supported by other
studies of hand tractor accidents that found they frequently happen when turning the tractor
(Hanchangchai 1996). This study showed that when a rake was the attached equipment
injuries were increased (RR 1.08). Stepping on a snail shell may occur because when using a
rake, the farmer had to walk in the field instead of sitting on a seat or standing board as may
happen when using a rotary paddler or standing on a leveler. Farmers tend to be barefoot
when having to walk in the field, explaining that boots get “stuck” in the paddy mud. This
study also revealed farmers who report normally using a leveler as attached plow equipment
had a statistically significant higher risk of injury (RR 1.47 in multivariable model). The
leveler is normally used at the last step where the soil has been prepared, so the farmer will
drive faster than using a rotary paddler, plow, or rake. Moreover, to use a leveler the farmer
had to stand on the leveler board which may differ from other attached equipment where
farmer will sit on a bench over equipment or walk behind. As a result, the farmer may easily
lose their balance and fall from the equipment. Even though there were high number of
injuries, most of them were minor injuries where the farmers could do self-treatment instead
of going to a hospital or clinic. Other studies have also reported mainly minor injuries
(Jongrungrotsakul et al. 2019; Chino and Jiamjarasrangsri 2015). In this study 16.3% of the
injuries required a visit to the clinic or hospital (6% hospitalization) under the universal
health care coverage scheme. Most of hospitalized injuries were caused by being clamped
or pulled by tractor pulleys/belts, cuts by blades of attached equipment or being hit by the
engine starting hand tool. Farmers especially mentioned injuries from the starter hand tool
that easily came off when spinning the engine to start it.

There were several limitations related to this study. For example, the questionnaire asked
about the farmer experience of injuries during the past 1 year and may have been subject
to recall bias related to the time frame and details of the injury. Injuries were self-reported
with no validation via medical records, even for those who reported treatment beyond
home first aid. Also, if farmers had more than one injury, the questionnaire asked them to
choose only the most severe one to answer in more detail, so the injury prevalence may be
underestimated and the severity rate overestimated.
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Based on this study, we recommend several changes in work practices that could reduce the
risk of accidents when working with a hand tractor. First, we suggest that farmers always
wear boots or other protective footwear to protect from cuts due to objects in the soil or
from equipment. Getting plenty of sleep and avoiding rushing during land preparation would
also help reduce accidents. Local Agricultural Extension Centers and Farmers Health Clinics
could implement an educational campaign to encourage farmers to take these precautions.
Equipment manufacturers should redesign the hand tractor leveler to reduce the risk of
injury by removing the need for the farmer to stand on the leveler board (perhaps by
developing a seated leveler) or developing other equipment to achieve this purpose.

Conclusion

Over 40% of Thai rice farmers reported injuries during use hand tractors in the field. The
feet and legs were the major body part that was injured, most frequently by cuts caused

by stepping on a Golden Apple Snail. The next most common injury was bruising from

the handlebar hitting the body. Even though most of injuries were minor, accidents such

as crushing when clamped or pulled by the tractor pulley or belt could be severe including
dismemberment. Fatigue and sleeping problems and “hustle work”, defined having to finish
the soil preparation process quickly increased the risk of injury from hand tractors as did the
normal use of attached equipment on the plow such as the leveler.
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Table A1.

The relationship between type of activities that resulted in injury while rice farming and type
of injuries, body part injured and severity of injuries.

Type of Type of injuries Body pa
activity

that

resulted in

injury

while rice Head/ Arm/ Che
farming Amputation Bruises Burns Cut Crush Fracture Sprain Dizziness neck Finger Palm shoulder bod
Overturning 0 7 0 2 2 0 5 0 0 0 1 4 2
Falling 0 5 00 10 2 0 0 1 0 1 1 1 3
from hand
tractor
Clamped by 2 7 0 1 1 0 0 0 0 9 0 1 0
a pulley or
belt, or
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Type of Type of injuries

Body pa

activity

that

resulted in

injury

while rice Head/

farming Amputation Bruises Burns Cut Crush Fracture Sprain Dizziness neck Finger Palm

Arm/

Che

shoulder bod

other
rotating
components

Cut by 0 2 0 47 0 0 0 0 0 1 0
stepping on

Golden

Apple

Snails

Cut by 0 1 0 9 0 0 0 0 0 0 3
attached
equipment

Hit by 0 2 0 1 2 0 0 0 0 0 2
another
hand tractor

Burn due to 0 0 3 1 0 0 0 0 0 1 0
contact

with hot

surfaces

Fainting 0 0 1 0 0 0 1 3 3 0 1
due to heat

Slips or 0 4 0 0 2 0 2 0 0 0 0
trips

Body hit by 0 9 0 0 4 1 5 0 0 0 0
handlebar

Finger 0 2 0 1 0 0 1 0 0 2 2
squeezed

by

handlebar

control rod

Hit by 0 5 0 3 1 0 0 0 1 3 1
starting
hand tool

Total 2 44 4 65 13 1 16 3 4 17 10

17

References

Beheshti MH, Ghandhari P. 2015. Assessment of noise exposure in operator cultivator tiller. Int J
Occup Hyg. 7(4):197-201. https://ijoh.tums.ac.ir/index.php/ijoh/article/view/151

Buranatrevedh S, Sweatsriskul P. 2005. Model development for health promotion and control of
agricultural occupational health hazards and accidents in Pathumthani, Thailand. Ind Health.
43(4):669-676. doi:10.2486/indhealth.43.669 [PubMed: 16294922]

Chino C, Jiamjarasrangsri W. 2015. Characteristics and factors related to occupational injuries
in farmers in Sankamphaeng District, Chiangmai, Thailand. Thammasat Med J. 15(2):242-250.
https://he02.tci-thaijo.org/index.php/tmj/article/download/35882/29829/

Ericson M 2010. Two-wheel tractors: road safety issues in Laos and Cambodia. Saf Sci. 48(5):537—
543. doi:10.1016/j.5s€i.2010.01.003

Hanchangchai S 1996. Factors affecting farmers’ utilization of power tiller in Si Bun Ruang district,
Nong Bua Lam Phu Province [Thesis]. Chiang Mai (Thailand): Chiang Mai University.

Ibrahim MJ. 1999. Farm safety and health needs among limited resource farmers in selected
counties of North Carolina [dissertation]. Blacksburg (\V1): Virginia Polytechnic Institute and State
University.

Hum Ecol Risk Assess. Author manuscript; available in PMC 2024 March 28.


https://ijoh.tums.ac.ir/index.php/ijoh/article/view/151
https://he02.tci-thaijo.org/index.php/tmj/article/download/35882/29829/

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Tangtong et al.

Page 11

Information Technology and Communication Center. 2016. The registry database of farmers.
department of agricultural extension. Bangkok, Thailand: Ministry of Agriculture and Cooperatives.
Thailand. [accessed 2021 Sep 24]. https://ssnet.doae.go.th/wp-content/uploads/
2016/05/%E0%B8%97%E0%B8%B0%E0%B9%80%E0%B8%9A%E0%B8%B5%E0%B8%A2%
E0%B8%99%E0%B9%80%E0%B8%81%E0%B8%A9%E0%B8%95%E0%B8%A3%E0%B8%81
%E0%B8%A3-24-11-edit.pdf.

Jongrungrotsakul W, Chanprasit C, Kaewthummanukul T, Wisutthanon A, Jaiwilai W. 2019.
Occupational health risk and work related injuries among rice farmers: case study in Chiang Mai
province. Nurs J. 46(4):37-48. https://he02.tci-thaijo.org/index.php/cmunursing/article/download/
229950/156512/

Kaewthummnukul T, Suthakorn W, Tantranont K. 2020. Situation analysis of occupational and
environmental health among rice farmers: health status and work behavior. Nurs J. 47(4):100-113.
https://he02.tci-thaijo.org/index.php/cmunursing/article/download/247924/168414/

Keskin M 2019. Analysis of two-wheel farm tractor (Patpat) field accidents in Turkey. 4th International
Engineering and Natural Sciences Conference (IENSC 2019); 2019 Nov 6-8; Diyarbakir, Turkey:
International Engineering, Science & Education Group.

Khaehanchanpong Y, Sutthaiwaree P, Wannarong K, Senanarong A, Sngiamphongse S, Chamsing
A, Sangphata P. 2007. Design and development of power puddler implemented with
two-wheel tractor. Thai Agric Res J. 25(2):104-111. https://1i01.tci-thaijo.org/index.php/
thaiagriculturalresearch/article/view/100644/78233

Kongtip P, Nankongnab N, Mahaboonpeeti R, Bootsikeaw S, Batsungnoen K, Hanchenlaksh C,
Tipayamongkholgul M, Woskie S. 2018. Differences among Thai agricultural workers’ health,
working conditions, and pesticide use by farm type. Ann Work Expo Health. 62(2):167-181.
doi:10.1093/annweh/wxx099 [PubMed: 29390118]

Matsukawa T, Yokoyama K. 2014. Agricultural workers in Japan. Juntendo Med J. 60(5):425-431.
doi:10.14789/jm].60.425

Myers JR. 2001. Injuries among farm workers in United States, 1995. Cincinnati (OH): National
Institute for Occupational Safety and Health. Publication No. 2001-153.

Nankongnab N, Kongtip P, Tipayamongkholgul M, Bunngamchairat A, Sitthisak S, Woskie
S. 2020. Difference in accidents, health symptoms, and ergonomic problems between
conventional farmers using pesticides and organic farmers. J Agromedicine. 25(2):158-165.
doi:10.1080/1059924X.2019.1607793 [PubMed: 31025608]

National Statistical Office. 2020. The survey of Thai population working conditions (December 2020).
Bangkok, Thailand: Ministry of Digital Economy and Society. [accessed 2021 Sep 24]. http://
WWWw.nso.go.th/sites/2014/

DocL ib13/%e0%h8%94%e0%hb9%89%e0%hb8%h2%e0%b8%99%e0%h8%aa%e0%h8%hb1%e0%
b8%87%¢e0%b8%84%e0%h8%al/%e0%hb8%aa%e0%hb8%h2%e0%h8%82%e0%h8%h2%e0%h9
%81%e0%hb8%a3%e0%h8%87%e0%h8%87%e0%b8%hb2%e0%h8%99/%e0%b8%a0%e0%h8%h
2%¢e0%hb8%a7%e0%hb8%hb0%e0%h8%81%e0%h8%h2%e0%hb8%a3%e0%hb8%97%e0%h8%h3%
e0%hb8%87%e0%hb8%h2%e0%hb8%99%e0%hb8%82%e0%h8%ad%e0%h8%87%e0%0b8%9h%e0
%hb8%a3%¢e0%hb8%hb0%e0%h8%8a%e0%h8%b2%e0%h8%81%e0%h8%a3/2563/
Report_12_63.pdf.

National Statistical Office. 2013. Agricultural census: whole kingdom. Bangkok, Thailand: Ministry of
Information and Communication Technology. [accessed 2021 Sep 24]. http://www.nso.go.th/sites/
2014/Documents/Agri/2556/reports-full/whole.pdf.

Saglam C, Cetin N, Kus ZA. 2017. Assessment of tractor and agricultural machinery accidents in
Kayseri province. Gaziosmanpasa J Sci Res. 6:20-34. https://www.researchgate.net/publication/
322130045 _Assessment_of Tractor_and_Agricultural_Machinery_Accidents_in_Kayseri_Provinc
e

Shridar B, Manian R, Padmanathan PK. 2006. Utilization pattern of power tillers in Tamil Nadu. Agric
Mech Asia, Africa, and Latin America. 37(1):85-89. https://www.researchgate.net/publication/
292560229 Utilization_pattern_of _power _tillers_in_Tamil_Nadu

Siripanich S, Meapoung P, Sangchatip A. 2014. Trend and characteristics of occupational injuries
in Thailand, 2002-2010. Outbreak Surveillance Invest Rep. 7(3):8-15. http://www.osirjournal.net/
index.php/osir/article/view/36

Hum Ecol Risk Assess. Author manuscript; available in PMC 2024 March 28.


https://ssnet.doae.go.th/wp-content/uploads/2016/05/%E0%B8%97%E0%B8%B0%E0%B9%80%E0%B8%9A%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%80%E0%B8%81%E0%B8%A9%E0%B8%95%E0%B8%A3%E0%B8%81%E0%B8%A3-24-11-edit.pdf
https://ssnet.doae.go.th/wp-content/uploads/2016/05/%E0%B8%97%E0%B8%B0%E0%B9%80%E0%B8%9A%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%80%E0%B8%81%E0%B8%A9%E0%B8%95%E0%B8%A3%E0%B8%81%E0%B8%A3-24-11-edit.pdf
https://ssnet.doae.go.th/wp-content/uploads/2016/05/%E0%B8%97%E0%B8%B0%E0%B9%80%E0%B8%9A%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%80%E0%B8%81%E0%B8%A9%E0%B8%95%E0%B8%A3%E0%B8%81%E0%B8%A3-24-11-edit.pdf
https://ssnet.doae.go.th/wp-content/uploads/2016/05/%E0%B8%97%E0%B8%B0%E0%B9%80%E0%B8%9A%E0%B8%B5%E0%B8%A2%E0%B8%99%E0%B9%80%E0%B8%81%E0%B8%A9%E0%B8%95%E0%B8%A3%E0%B8%81%E0%B8%A3-24-11-edit.pdf
https://he02.tci-thaijo.org/index.php/cmunursing/article/download/229950/156512/
https://he02.tci-thaijo.org/index.php/cmunursing/article/download/229950/156512/
https://he02.tci-thaijo.org/index.php/cmunursing/article/download/247924/168414/
https://li01.tci-thaijo.org/index.php/thaiagriculturalresearch/article/view/100644/78233
https://li01.tci-thaijo.org/index.php/thaiagriculturalresearch/article/view/100644/78233
http://www.nso.go.th/sites/2014/DocLib13/%e0%b8%94%e0%b9%89%e0%b8%b2%e0%b8%99%e0%b8%aa%e0%b8%b1%e0%b8%87%e0%b8%84%e0%b8%a1/%e0%b8%aa%e0%b8%b2%e0%b8%82%e0%b8%b2%e0%b9%81%e0%b8%a3%e0%b8%87%e0%b8%87%e0%b8%b2%e0%b8%99/%e0%b8%a0%e0%b8%b2%e0%b8%a7%e0%b8%b0%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%97%e0%b8%b3%e0%b8%87%e0%b8%b2%e0%b8%99%e0%b8%82%e0%b8%ad%e0%b8%87%e0%b8%9b%e0%b8%a3%e0%b8%b0%e0%b8%8a%e0%b8%b2%e0%b8%81%e0%b8%a3/2563/Report_12_63.pdf
http://www.nso.go.th/sites/2014/DocLib13/%e0%b8%94%e0%b9%89%e0%b8%b2%e0%b8%99%e0%b8%aa%e0%b8%b1%e0%b8%87%e0%b8%84%e0%b8%a1/%e0%b8%aa%e0%b8%b2%e0%b8%82%e0%b8%b2%e0%b9%81%e0%b8%a3%e0%b8%87%e0%b8%87%e0%b8%b2%e0%b8%99/%e0%b8%a0%e0%b8%b2%e0%b8%a7%e0%b8%b0%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%97%e0%b8%b3%e0%b8%87%e0%b8%b2%e0%b8%99%e0%b8%82%e0%b8%ad%e0%b8%87%e0%b8%9b%e0%b8%a3%e0%b8%b0%e0%b8%8a%e0%b8%b2%e0%b8%81%e0%b8%a3/2563/Report_12_63.pdf
http://www.nso.go.th/sites/2014/DocLib13/%e0%b8%94%e0%b9%89%e0%b8%b2%e0%b8%99%e0%b8%aa%e0%b8%b1%e0%b8%87%e0%b8%84%e0%b8%a1/%e0%b8%aa%e0%b8%b2%e0%b8%82%e0%b8%b2%e0%b9%81%e0%b8%a3%e0%b8%87%e0%b8%87%e0%b8%b2%e0%b8%99/%e0%b8%a0%e0%b8%b2%e0%b8%a7%e0%b8%b0%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%97%e0%b8%b3%e0%b8%87%e0%b8%b2%e0%b8%99%e0%b8%82%e0%b8%ad%e0%b8%87%e0%b8%9b%e0%b8%a3%e0%b8%b0%e0%b8%8a%e0%b8%b2%e0%b8%81%e0%b8%a3/2563/Report_12_63.pdf
http://www.nso.go.th/sites/2014/DocLib13/%e0%b8%94%e0%b9%89%e0%b8%b2%e0%b8%99%e0%b8%aa%e0%b8%b1%e0%b8%87%e0%b8%84%e0%b8%a1/%e0%b8%aa%e0%b8%b2%e0%b8%82%e0%b8%b2%e0%b9%81%e0%b8%a3%e0%b8%87%e0%b8%87%e0%b8%b2%e0%b8%99/%e0%b8%a0%e0%b8%b2%e0%b8%a7%e0%b8%b0%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%97%e0%b8%b3%e0%b8%87%e0%b8%b2%e0%b8%99%e0%b8%82%e0%b8%ad%e0%b8%87%e0%b8%9b%e0%b8%a3%e0%b8%b0%e0%b8%8a%e0%b8%b2%e0%b8%81%e0%b8%a3/2563/Report_12_63.pdf
http://www.nso.go.th/sites/2014/DocLib13/%e0%b8%94%e0%b9%89%e0%b8%b2%e0%b8%99%e0%b8%aa%e0%b8%b1%e0%b8%87%e0%b8%84%e0%b8%a1/%e0%b8%aa%e0%b8%b2%e0%b8%82%e0%b8%b2%e0%b9%81%e0%b8%a3%e0%b8%87%e0%b8%87%e0%b8%b2%e0%b8%99/%e0%b8%a0%e0%b8%b2%e0%b8%a7%e0%b8%b0%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%97%e0%b8%b3%e0%b8%87%e0%b8%b2%e0%b8%99%e0%b8%82%e0%b8%ad%e0%b8%87%e0%b8%9b%e0%b8%a3%e0%b8%b0%e0%b8%8a%e0%b8%b2%e0%b8%81%e0%b8%a3/2563/Report_12_63.pdf
http://www.nso.go.th/sites/2014/DocLib13/%e0%b8%94%e0%b9%89%e0%b8%b2%e0%b8%99%e0%b8%aa%e0%b8%b1%e0%b8%87%e0%b8%84%e0%b8%a1/%e0%b8%aa%e0%b8%b2%e0%b8%82%e0%b8%b2%e0%b9%81%e0%b8%a3%e0%b8%87%e0%b8%87%e0%b8%b2%e0%b8%99/%e0%b8%a0%e0%b8%b2%e0%b8%a7%e0%b8%b0%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%97%e0%b8%b3%e0%b8%87%e0%b8%b2%e0%b8%99%e0%b8%82%e0%b8%ad%e0%b8%87%e0%b8%9b%e0%b8%a3%e0%b8%b0%e0%b8%8a%e0%b8%b2%e0%b8%81%e0%b8%a3/2563/Report_12_63.pdf
http://www.nso.go.th/sites/2014/DocLib13/%e0%b8%94%e0%b9%89%e0%b8%b2%e0%b8%99%e0%b8%aa%e0%b8%b1%e0%b8%87%e0%b8%84%e0%b8%a1/%e0%b8%aa%e0%b8%b2%e0%b8%82%e0%b8%b2%e0%b9%81%e0%b8%a3%e0%b8%87%e0%b8%87%e0%b8%b2%e0%b8%99/%e0%b8%a0%e0%b8%b2%e0%b8%a7%e0%b8%b0%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%97%e0%b8%b3%e0%b8%87%e0%b8%b2%e0%b8%99%e0%b8%82%e0%b8%ad%e0%b8%87%e0%b8%9b%e0%b8%a3%e0%b8%b0%e0%b8%8a%e0%b8%b2%e0%b8%81%e0%b8%a3/2563/Report_12_63.pdf
http://www.nso.go.th/sites/2014/DocLib13/%e0%b8%94%e0%b9%89%e0%b8%b2%e0%b8%99%e0%b8%aa%e0%b8%b1%e0%b8%87%e0%b8%84%e0%b8%a1/%e0%b8%aa%e0%b8%b2%e0%b8%82%e0%b8%b2%e0%b9%81%e0%b8%a3%e0%b8%87%e0%b8%87%e0%b8%b2%e0%b8%99/%e0%b8%a0%e0%b8%b2%e0%b8%a7%e0%b8%b0%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%97%e0%b8%b3%e0%b8%87%e0%b8%b2%e0%b8%99%e0%b8%82%e0%b8%ad%e0%b8%87%e0%b8%9b%e0%b8%a3%e0%b8%b0%e0%b8%8a%e0%b8%b2%e0%b8%81%e0%b8%a3/2563/Report_12_63.pdf
http://www.nso.go.th/sites/2014/DocLib13/%e0%b8%94%e0%b9%89%e0%b8%b2%e0%b8%99%e0%b8%aa%e0%b8%b1%e0%b8%87%e0%b8%84%e0%b8%a1/%e0%b8%aa%e0%b8%b2%e0%b8%82%e0%b8%b2%e0%b9%81%e0%b8%a3%e0%b8%87%e0%b8%87%e0%b8%b2%e0%b8%99/%e0%b8%a0%e0%b8%b2%e0%b8%a7%e0%b8%b0%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%97%e0%b8%b3%e0%b8%87%e0%b8%b2%e0%b8%99%e0%b8%82%e0%b8%ad%e0%b8%87%e0%b8%9b%e0%b8%a3%e0%b8%b0%e0%b8%8a%e0%b8%b2%e0%b8%81%e0%b8%a3/2563/Report_12_63.pdf
http://www.nso.go.th/sites/2014/Documents/Agri/2556/reports-full/whole.pdf
http://www.nso.go.th/sites/2014/Documents/Agri/2556/reports-full/whole.pdf
https://www.researchgate.net/publication/322130045_Assessment_of_Tractor_and_Agricultural_Machinery_Accidents_in_Kayseri_Province
https://www.researchgate.net/publication/322130045_Assessment_of_Tractor_and_Agricultural_Machinery_Accidents_in_Kayseri_Province
https://www.researchgate.net/publication/322130045_Assessment_of_Tractor_and_Agricultural_Machinery_Accidents_in_Kayseri_Province
https://www.researchgate.net/publication/292560229_Utilization_pattern_of_power_tillers_in_Tamil_Nadu
https://www.researchgate.net/publication/292560229_Utilization_pattern_of_power_tillers_in_Tamil_Nadu
http://www.osirjournal.net/index.php/osir/article/view/36
http://www.osirjournal.net/index.php/osir/article/view/36

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Tangtong et al.

Page 12

Sullivan KM, Soe MM. 2007. Documentation for sample size for a cross-sectional, cohort, or clinical
trial studies. [accessed 2020 Jan 10]. http://www.openepi.com/PDFDocs/SSCohortDoc.pdf.
Sutthiwaree P, Wannarong K, Senanarong A, Sngiamphongse S, Chamsing A, Khaehanchanpong
Y, Sangpanta P. 2006. Research and development of rotary puddler for secondary tilllage. Thai
Agric Res J. 24(2):141-152. https://1i01.tci-thaijo.org/index.php/thaiagriculturalresearch/article/
view/102564

Suwanno S 2008. Prevalence of accident and hearing loss of machine handling by agricultural workers
in responsible area of the 7th office of disease prevention and control of Ubon Ratchathani
province. Ubon Ratchathani, Thailand: The 7th Office of Disease Prevention and Control.
[accessed 2021 Sep 24]. https://dric.nrct.go.th/index.php?/Search/SearchDetail/295678.

Tewari VK, Dewangan KN, Karmakar S. 2004. Operator’s fatigue in field operation of hand tractors.
Biosyst Eng. 89(1):1-11. doi:10.1016/j.biosystemseng.2004.05.006

Tiwari PS, Gite LP. 2006. Evaluation of work-rest schedules during operation of a rotary power tiller.
Int J Ind Ergon. 36(3):203-210. doi:10.1016/j.ergon.2005.11.001

Yaruang N, Sukonthasarn P. 2016. Occupational safety behaviors and health status among rice farmers
in Chiang Rai Province. J Royal Thai Army Nurs. 17(2):163-174. https://he01.tci-thaijo.org/
index.php/JRTAN/article/download/66882/54754/

Hum Ecol Risk Assess. Author manuscript; available in PMC 2024 March 28.


http://www.openepi.com/PDFDocs/SSCohortDoc.pdf
https://li01.tci-thaijo.org/index.php/thaiagriculturalresearch/article/view/102564
https://li01.tci-thaijo.org/index.php/thaiagriculturalresearch/article/view/102564
https://dric.nrct.go.th/index.php?/Search/SearchDetail/295678
https://he01.tci-thaijo.org/index.php/JRTAN/article/download/66882/54754/
https://he01.tci-thaijo.org/index.php/JRTAN/article/download/66882/54754/

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Tangtong et al. Page 13

(c) (d)

Figure 1.
The hand tractor with various attached equipment (a) plow Blade (b) Rake (c) Rotary

Paddler and (d) Leveler.
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Farmer characteristics (M = 377) and bivariate analysis of risk factors associated with hand tractor injuries.

Total Injuries No injuries
Categories N % N % N % RR  95%ClI p Value
Gender
Man 270 716 109 404 161 59.6 1 0.7 143 .999
Woman 107 284 43 402 64 598
Age
<30 years 17 4.5 11 647 6 353 17 092 314 .090
>30 years 360 955 141 392 219 608
Education
Primary school 203 54 84 414 109 586 109 079 151 .586
Higher than primary school 174 46 68 39.1 106 60.9
Hand tractor experience
<10 years 111 296 52 468 59 532 126 089 176 182
>10 years 266 704 100 376 166 624
Alcohol consumption
Active drink 151 401 61 404 90 596 096 069 134 .830
Non active 226 599 91 403 135 597
Number of working days per week
<5 d/week 156 417 55 353 101 647
>5 d/week 218 583 95 436 123 564 125 089 175 .186
Number of working hours per day
<8h/d 322 856 127 394 195 60.6
>8h/d 54 144 24 444 30 556 105 066 1.65 .835
Amount of working area
<10 Rai/d 259 689 105 405 154 595
>10 Rai/d 118 311 47 398 71 602 96 067 1.36 .815
Sleep problems
Yes 112 304 56 500 56 500 139 107 179 giq**
No 257 696 91 354 166 646
“Hustle work”?
Yes 177 475 87 492 90 508 148 114 190 p3**
No 196 525 64 327 132 673
Feeling fatigue before work
Yes 279 744 125 448 154 552 160 112 228  p9**
No 9% 256 26 271 70 729

a . . - . . . . - .
“Hustle work” means having to work quickly to finish soil preparation before sowing the rice seeds. This is because the farmer can put rice seeds

into water to germinate for a maximum of 2 d before planting.

Ak
Statistical Significance at level .05
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Hand tractor characteristics and bivariate analysis of risk factors associated with hand tractor injuries.

Table 2.

Total Injuries No injuries
Categories N % N % N % RR 95% ClI p Value
Age of hand tractor
<10 years 250 66,5 109 436 141 564 137 .95 1.97 .088
>10 years 127 335 43 339 84 661
Horse power
<10hp 25 66 9 36 16 64
>10hp 352 934 139 395 213 605 110 056 215 .788
Type of handlebar
Push type 229 609 93 406 136 594 102 079 132 .852
Squeeze type 147 391 59 401 88 599
Length of handlebar
<2m 120 319 48 400 72 600 102 0.78 134 .862
>2m 256 68.1 104 406 152 594
Transmission type
Single transmission (Forward only) 210 557 88 419 122 581 116 090 150 242
adjustable transmission (include backward) 167 443 64 383 103 61.7
Attached equipment normally used
Plow blade
Yes 118 316 52 441 66 559 119 085 1.67 .302
No 255 684 97 38.0 158 620
Rake
Yes 288 770 118 410 170 59.0 1.08 0.79 147 .615
No 86 230 33 384 53 616
Leveler
Yes 159 422 75 472 84 528 141 110 181 go7**
No 218 578 77 353 141 647
Rotary paddler
Yes 203 541 74 365 129 635 .803 058 1.11 181
No 172 459 77 448 95 552
Safety equipment
Yes 265 703 99 374 166 62.6
No 112 297 53 473 59 527 124 091 179 .150

HAA
Statistical Significance at level .05
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Table 3.

Page 16

Hand tractor safety behavior of farmers and bivariate analysis of risk factors associated with hand tractor

injuries.
Total Injuries No injuries
Categories N % N % N % RR 95%ClI p Value
Hand tractor training
Yes 40 106 18 450 22 550
No 337 894 130 387 206 613 086 052 141 .548
Read manual
Yes 136 364 51 375 85 625
No 238 636 95 399 143 601 1.06 081 1.39 .647
PPE use
Always 253 673 99 391 154 609
Sometimes or never 123 327 49 398 74 602 102 072 143 918
Inspection before use
Always 334 888 133 398 201 60.2
Sometimes or never 42 112 15 357 27 643 090 053 153 .689
Maintenance after use
Always 49 131 26 531 23 469
Sometimes or never 326 869 122 374 204 626 0.70 046 1.08 .106
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Hand-tractor-related injuries during working on farm (N = 148).

Table 4.

Characteristic of injuries N %
Injured body part

Head/neck 4 27
Finger 17 115
Palm 10 6.8
Arm/shoulder 17 115
Chest/body 10 638
Back 1 0.7
Leg 22 149
Knee 3 2.0
Foot/toe 60 405
Mouth/teeth 4 27
Type of injuries

Amputation 2 1.4
Bruises/blood hematoma 44 29.7
Burns 4 2.7
Cut 65 43.9
Crush 13 88
Fracture 1 0.7
Sprain/strain 16 1038
Dizziness 3 20
Type of activity that resulted in injury while rice farming

Overturning 16 10.8
Falling from the hand tractor 8 5.4
Clamped/pulled by a pulley or belt, or other rotating components 11 74
Cut by stepping on golden apple snails 49 331
Cuts by plow blades or other attached equipment 10 6.8
Hit by another hand tractor 5 34
Burns due to contact with hot parts of hand tractor such as engines, exhaust pipes 4 27
Fainting due to heat 5 3.4
Slips or trips 8 54
Handlebar hit the body 19 128
Handlebar control rod squeezed the finger 4 2.7
Hit by engine starting hand tool 9 6.1
Equipment attached to hand tractor when injured

Plow blade 22 154
Rake 62 42.2
Leveler 18 123
Rotary paddler 34 233

Severity of injury

Hum Ecol Risk Assess. Author manuscript; available in PMC 2024 March 28.

Page 17



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Tangtong et al.

Characteristic of injuries N %
No hospitalized 139 93.8
Admitted to the hospital for 1-3 d 2 14
Admitted to the hospital for >3 d 5 3.4
Amputation admitted to hospital >14 d 2 14
Treatment facilities

Self-treatment 124 838
Sub-district health promoting hospital (primary care clinic) 13 8.8
District hospitals 6 41
Provincial hospital 4 2.7
Private clinic 1 07
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Table 5.

The multivariate analysis of risk factors associated with hand tractor injuries.

Farmers’ self-reported normal working conditions  RR 95%CI p Value
Sleeping problems 1.28 .90 1.81 .166
“Hustle Work” 1.34 .95 1.89 .098
Feeling fatigue before work 151 953 2.39%4 .079
Leveler attached to plow 1469 1054 2046 (o3**

*Kk
Statistical Significance at level .05
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