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ABSTRACT
Objectives: This study aimed to determine the demographic and clinical features of gardening injuries in an
agricultural city and to provide some suggestions to reduce the incidence of agricultural injuries. 
Methods: This study assessed 419 gardening injuries that were admitted to the emergency department of
Giresun University Prof. Dr. Ilhan Özdemir Training and Research Hospital between June 30, 2015 and
November 1, 2015. We retrospectively examined all the documents, x-rays, tomographies, and tomography
reports related to the cases. 
Results: Falls from a height (19.3%), falls (31.5%), foreign body crashes (FBCs) (14.8%), sharp-penetrating
object injuries (SPOIs) (29.8%), and motorized/motorless device injuries (MMDIs) (4.5%) were the major
categories of gardening injuries. Most of the falls from a height were from a tree (86%), primarily fig trees
(54.3%). SPOIs primarily affected the hand-wrist area with 82 cases (65.6%); the most common sharp tools
that caused injury were sickle-scythes (47.2%) and axes (35.2%). FBCs frequently affected the eyes (48.4%)
and head region (17.7%), and tree branches were the most common foreign bodies causing such crashes
(38.7%). MMDIs were caused primarily by haymaker harvester machines (42%). Three cases died (0.7%),
and 305 cases (72.8%) were discharged after emergency treatment. Additionally, 115 cases (27.5%) were
hospitalized, 11 cases underwent urgent surgery, and 63 cases underwent elective surgery. Using uncuttable
gloves, socks, and knee-guards could prevent 88% of SPOIs. Furthermore, eyewear and head guards could
prevent 60.1% of FBC injuries.The usage of fall arrest equipment particularly for only fig and pear tree types
could prevent 68.6% of the falls from a tree. 
Conclusions: Gardening injuries are significant traumas in agricultural regions. By implementing simple and
cheap security measures, we can prevent destrucitive traumas. 
Keywords: injury, agricultural injury, gardening injury, farm injury, back yard injury, trauma, work-related
injury

iresun is a city on the northeastern part of
Turkey that is famous for its nature and greens

and blues. Giresun is located on the shore of the Black
Sea. Turkey is a pioneer in hazelnut production world-

wide, and Giresun ranks first in this production with
its high-quality hazelnuts. 
      Turkey is the leader of world nut export with
65.5%. Giresun is on the first rank of nut export
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among the cities of Turkey.Almost all the locals in
Giresun have their own nut, fruit, and vegetable gar-
dens. In addition to nuts, they commonly grow fruits,
including cherries, apples, pears, figs, grapes, plums,
and cherry laurel, and vegetables, including black cab-
bage, corn, potatoes, green beans, parsley, fresh mint,
and lettuce. 
      gardens are mostly grown on inclined terrain,
which can easily cause injuries such as falls. Stones,
wood, soil, and weeds can slip down and hit a human.
Furthermore, the gardeners use sharp objects during
gardening, which can cause injuries.
      Hazelnut trees are short, and the nuts are picked
by pulling the branches down or by picking the nuts
up from the ground. During this activity, the branches
can hit the head, particularly the eyes, and dust can
transfer foreign bodies to the eyes. Moreover, some
people use motorized or motorless devices to carry the
crops, separate the nut and its green shell, etc., and
these devices can cause injuries. 
      Our hospital has experienced many cases of gar-
dening injuries. Therefore, we aimed to identify the
most common types of gardening injuries and suggest
some solutions to reduce the damage. 

METHODS

      This study assessed gardening injury cases that
were admitted to the emergency department of the
Giresun University Prof. Dr. Ilhan Özdemir Training
and Research Hospital between June 30, 2015 and
November 1, 2015. We retrospectively examined all
the documents, x-rays, tomographies, and tomography

reports. Traffic accidents on the way to the garden,
allergic reactions, insect bites, and animal-related
injuries were not included in this study. 

Statistical Analysis 
      The IBM SPSS 17.0 (IBM Corporation, Armonk,
NY, USA) program was used to analyze the data.

RESULTS

      The mean age of the study population was 49.4 ±
18.0 years (range 3-97). Additionally, 66.6% (n = 279)
of cases were male and 33.4% (n = 140) were female.
The patients were most frequently admitted to the
hospital in August (38.2%), September (23.6%), July
(22.4%), and October (14.8%). 
      The most common types of injuries were falls
(31.5%, n = 132), sharp-penetrating object injuries
(SPOIs) (29.8%, n = 125), falls from a height (19.3%,
n = 81 cases), foreign body crashes (FBCs) (14.8%, n
= 62), and motorized/motorless device injuries
(MMDIs) (4.5%, n = 19), as shown in Fig. 1. 
      The SPOIs were caused primarily by sickle-
scythes (47.2%, n = 59), axes (35.2%, n = 44), saw
machines (12%, n = 15), string trimmers (4.8%, n =
6), and curved knifes (0.8%, n = 1). The body parts
most commonly affected by SPOIs were hands-wrists
(65.6%, n = 82), foot-ankle (11.2%, n = 14), and knees
(11.2%, n = 14), as shown in Table 1. 

309 The European Research Journal   Volume 6   Issue 4   July 2020

Fig. 1. Types of injuries. FBCs = Foreign body crashes,
SPOIs = Sharp-penetrating object injuries, MMDIs = Mo-
torized/Motorless device injuries.
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      There were three primary types of falls from a
height: from a tree (87%, n = 70), from a steep slope
(12%, n = 10), and from long ladders (1%, n = 1). As
shown in Table 2, the falls were mostly from fig trees
(54.3%, n = 38), pear trees (14.3%, n = 10), walnut
trees (5.7%, n = 4), and cherry laurel trees (5.7%, n =
4). 
      FBCs were caused by tree branches (38.7%, n =
24), stones (19.4%, n = 12), soil-weeds-dust (19.4%,
n = 12), and wood-trunks (17.7%, n = 11), as shown
in Table 3. 
      As shown in Table 4, the body parts most
commonly affected by FBCs were the eyes (48.4%, n
= 30), head (17.7%, n = 11), and foot-ankle (11.3%, n
= 7). 
Most instances of MMDIs occurred from using chugs
(42%, n = 8), followed by haymaker harvester
machines (21%, n = 4), telphers (21%, n = 4), hazelnut
ventilators (11%, n = 2), and quad bikes (5%, n = 1),
as shown in Fig. 2. 
      The primary clinical findings were only soft tissue
damage (37.7%, n = 158), simple cuts (28.9%, n =
121), extremity fractures (14.1%, n = 59), tendon cuts
(9.3%, n = 39), and vertebra fractures (8.6%, n = 36).
Table 5 shows the other clinical findings. 
      The vertebral fractures were primarily located in
the lumbar (47.2%, n = 17), thoracic (36.1%, n = 13),
and cervical (5.6%, n = 2) spine. Two cases (5.6%)
had both cervical-thoracic fractures, and two cases
(5.6%) had both thoracic-lumbar fractures. 
      In total, 305 (72.8%) patients were discharged
after receiving treatment in the emergency department.
Additionally, 105 (25.1%) patients were hospitalized
and 10 (2.4%) patients were transferred to another
hospital. Three patients (0.7%) died in our hospital. 
      The neurosurgery department treated 28.6% (30
cases) of the hospitalized patients whereas the plastic
reconstructive surgery, orthopedics, and thoracic
surgery departments treated 22.9% (n = 24), 21.9% (n
= 23), and 13.3% (n = 14) of the patients, respectively.
Additionally, 10.5% (n = 11) of patients were admitted
to the general surgery department and 1.9% (n = 2)
were admitted to pediatric surgery. Only one patient
(0.9%) who had been admitted to the ophthalmology
department was hospitalized. 
      An urgent operation was performed in eleven
cases, six (55.5%) of which were performed by
plastic-reconstructive surgeons and five (45.5%) of
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which were performed by neurosurgeons. Sixty-three
patients underwent elective operations in the following
departments: plastic reconstructive surgery (47.6%, n
= 30), orthopedics (34.9%, n = 22), neurosurgery
(14.3%, n = 9), general surgery (1.6%, n = 1), and
ophthalmology (1.6%, n = 1).

DISCUSSION

      Agricultural injuries are increasing daily [1] and
have a high risk of mortality and morbidity.
Agricultural populations, governments, and municipal

authorities should pay attention to gardening injuries
and tighten safety measures. 
      The mean age of the injured population in this
study was younger [2] or similar [3, 4] to that reported
in previous studies. In Giresun, people tend to work
in their own gardens with few seasonal workers. Our
study included both a three-year-old child who was
picking up hazelnuts from the ground and a 97-year-
old woman who was helping her children in a hazelnut
garden. 
      Das [2] reported 323 cases of farming injuries in
West Bengal in India. Most of the patients were
injured by hand tools (64.7%), followed by injuries
from farm machinery (29.1%) and others (6.2%)
including dermatologic and respiratory problems, etc.
[2]. Browning et al. [5] reported on the incidence of
injuries from falls (24.9%), machinery (22.5%), wood-
cutting (14.6%), and animal-related events (14.3%) in
Kentucky among the farmers who were older than 55.
Zhou and Roseman [6] reported that the external
causes of farm operator injuries in Alabama were
machinery (28.6%), falls (23.2), and animal-related
(12.5%). Twari et al. [7] reported on the agricultural
injuries of Central India. They highlighted the
incidence of injuries from farm machinery (77.6%),
hand tools (11.8%), and others (10.6%), including
snakebites, wells, etc. Another study revealed that
30.1% of injuries were fall-related, 39.8% were
machine-related, and 16.1% were animal-related [4].
In our study, many of the patients were injured in their
own gardens; few seasonal workers were included. We
did not include dermatologic, respiratory, or animal-
related injuries in our study. Some motorized or
motorless vehicles caused injuries in our study;
however, Giresun has rugged terrains, so falls were the
primary cause of injury. Sharp objects or hand tools
are also used frequently in Giresun. FBCs are
relatively commonly because of the rugged terrain and
hazelnut tree branches. 
      One previous study reported on 222 sharp and
penetrating object injuries that were primary caused
by daos (n = 144, 60%), spades (n = 19, 8%), sickles
(n = 18, 7%), and axes (n = 8, 3%); feet and legs were
the most frequently injured body parts [8]. Another
study reported on injuries with hand tools that were
caused primarily by spades, sickles, cutters, etc. [2].
Zhou and Roseman [6] reported that the limbs were
the most frequently injured body part. Twari et al. [7]
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reported that 11.8% of injuries were caused by hand
tools, primarily sickles and pickaxes. We found that
71.2% of injuries were upper extremity injuries and
26.5% were lower extremity injuries. The dao and
spade were not used as tools in our region.
Additionally, 65.6% of injuries were hand-wrist
injuries and 11.2% were foot-ankle injuries. If the
authorities support the use of only uncuttable clothe
for distal parts of the extremities, we could eliminate
76.8% of SPOIs. Additionally, the usage of uncuttable
knee-guards will help prevent 88% of SPOIs. 
      Falls from a height are very dangerous and can
result in death. Falls from trees are the major cause of
this type of injury. Some tree types are more hazardous
than others; these tree types can be determined locally,
and measures can be taken to prevent falls from these
trees. Previous studies showed that coconut [9], walnut
[10], and other trees were the most hazardous types in
those study regions. In our region, patients most
frequently fell from fig (54.3%) and pear trees
(14.3%). If the authorities support the use of fall arrest
equipment particularly for these tree types, 68.6% of
the falls will be preventable for Giresun citizens. 
      FBCs are an important type of agricultural injury.
In previous studies, falling branches, falling fruits,
machine-related injuries, etc. are mentioned as factors
for injury [11-14]. In our region, patients were often
struck by hazelnut tree branches in the eyes and
experienced soil-weed-dust related injuries of the
eyes. Some of these cases resulted in ocular rupture.
The population’s awareness of eye health is very poor.
Authorities should advise the use of eye protectors,
eye glasses, or goggles, particularly for harvesting
hazelnuts. In turn, 48.4% of these injuries can be
prevented. Many studies advise the use of eyewear
such as goggles to prevent work-related injuries to the
eye [14-16]. Additionally, the use of head guards can
prevent 60.1% of FBC injuries. 
      Simple cuts and soft tissue damage were the most
common injuries, similar to previous studies [2, 7].
Farm machinery and motorized/motorless devices
such as tractors, threshers, animal-drawn puddlers,
winnowers, electric pump sets, power tillers, and
speed sprayers were not frequently used in Giresun;
however, other studies reported on injuries caused by
these devices [2, 7, 17, 18]. Chugs, telphers, and
haymaker harvester machines are more commonly
used in Giresun. 

Allen et al. [3] published an original article on 2294
farm-related injuries in North Carolina. In total, 82.1%
of the patients were discharged from the emergency
department, 12.1% were admitted to the hospital,
3.8% were transferred to another hospital, and 0.4%
died [3]. In one study, the hospitalization rate was
43.9% and the mortality rate was 1.6% [4]. Our study
included three patients who died from a gardening
injury. We do not know the outcomes of the patients
who were transferred to other hospitals; thus, the
mortality may be higher. One of our patients died from
a simple fall. She experienced a traumatic
subarachnoidal hemorrhage. Another patient died as a
result of a quad bike crash. The last patient had three
toes amputated on his foot after a piece of wood
crushed it; he died as a result of complications of the
operation. 

Limitations 
This study was a retrospective study and a
considerable amount of cases may be overlooked.
Study duration was restricted to 5 months. The cases
that transferred to the other hospitals  could not be
followed so we don’t know the real mortality and
morbidity. Insect bites, traffic accidents of workers,
animal-related injuries, allergic diseases were not
included in this study. 

CONCLUSION

      Gardening injuries are important traumas for
agricultural regions.If we tighten security measures
simply and cheaply we can prevent destructive
traumas. 
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