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ABSTRACT

BACKGROUND: Overtime, agricultural machines have been designed appropriate to more simple needs, instead of tractors which
have a wide area of use. An example of these is the “patpat,” so named because of the sound of the motor, and for which the main
purpose is ploughing.

METHODS: A patpat is a single-axle, two-wheeled tractor with a trailer attached. In this descriptive study, the descriptive charac-
teristics and causes of death were analyzed of case related to patpat accidents for which autopsies were performed by the Forensic
Medicine Institution Trabzon Group Directorate between 2006 and 2017.

RESULTS: Information was retrieved from the scene of accident examination documents, and the autopsy and laboratory records.
The 21 cases comprised 17 (81%) males and 4 (19%) females, with a mean age of 47.6£20.3 years (median: 57, range: 10-75 years). Of
the total accidents, in 85.7% (n=18), no other vehicle was involved. Following the accident, 52.4% (n=11) of the patpats were found
at the side of the road, and 33.3% (n=7) at the edge of a stream or at the bottom of a steep valley. The cause of the accident was
determined to be that the patpat had overturned on a bend in 33.3% (n=7) cases and in 85.7% (n=18) of cases, the patpat was found
overturned or on its side. The most common injury was being thrown from the vehicle (38.1%, n=8), and in 66.7% (n=14) of cases,
the deceased was the patpat driver.

CONCLUSION: Patpat accidents are a serious problem because of the frequency of use of these vehicles without proper supervi-
sion and especially because of the hazardous topographical conditions where they are used.
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INTRODUCTION

In agriculture, the use of simple machinery powered by ani-
mals dates back to 4000 BC. With rapid increases in human
populations, the need for agricultural produce also increased,
and to meet that need, the technology of agricultural ma-
chinery was developed. In modern-day agriculture, tractors
are used for many purposes, including ploughing and carrying

loads. Overtime, agricultural machines have been designed
appropriate to more simple needs, instead of tractors which
have a wide area of use. An example of these is the “patpat,’
so named because of the sound of the motor, and for which
the main purpose is ploughing. A patpat is a single-axle, two-
wheeled tractor with a trailer attached! (Fig. I).
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By changing the original structure, patpats are newly designed
agricultural vehicles for use on rough ground and in narrow
areas that are not suitable for bigger vehicles such as tractors.
These agricultural vehicles are produced with a single cylinder
motor and generally 10-22 horsepower, and are modified to
local needs in workshops partially specialized to the region,
for use in field irrigation. Patpats which are used by attaching
two separate gears to the motor are not accepted under the
existing laws in Turkey as a “motor vehicle,” and therefore
have no number plate, license, and requirement for periodic
checks for roadworthiness and are not subject to motor ve-
hicle tax. Moreover, because of the features as an agricultural
machine, patpats are forbidden in road traffic.l’! Most patpat
users do not have a driving license and the vast majority have
been reported to have an education level of primary school.
These vehicles are preferred by farmers as they are cheap, do
not require a driving license, and do not entail expenses such
as tax and insurance.’4 Similar agricultural vehicles are still
used with modifications in countries such as Russia, Macedo-
nia, Afghanistan, and Pakistan.™

When patpats are used appropriate to the production pur-
poses, technical properties, and laws, they are useful agri-

cultural vehicles for villagers. They are widely used in West
Anatolia on flat land. However, in the East Black Sea Region,

Figure 1. An example of a patpat used for carrying loads.

Figure 2. The steep unmade roads in the fields and rural areas in
the region (real accident scene image).
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it has become necessary to use patpats in relatively small agri-
cultural areas because of the mountainous, rugged features of
the land and the rainy climate (Fig. 2). Due to the geograph-
ical features of the region and the use of patpats other than
for agricultural activities, the likelihood of accidents increases.
The previous studies in literature have reported injuries and
deaths as a result of patpat accidents.!

The aim of this study was to examine fatal accidents occur-
ring with this type of vehicle with regional use and to define
the case characteristics, to be able to contribute to studies
for the prevention of these types of accidents.

MATERIALS AND METHODS

In this descriptive study, the descriptive characteristics and
causes of death were analyzed of case related to patpat ac-
cidents for which autopsies were performed by the Forensic
Medicine Institution Trabzonroup Group Directorate be-
tween 2006 and 2017. Information was retrieved from the
scene of accident examination documents, and the autopsy
and laboratory records.

The data obtained from a physical scanning of the autopsy
records were analyzed statistically, including the variables of
age, gender, cause of death, location of the accident, year
and month, whether or not the deceased was the driver, the
location and position of the patpat after the accident, and
the autopsy and laboratory findings. The photographs of dif-
ferent patpats presented in the research were obtained as
a result of face-to-face interviews with farmers, manufactur-
ers, and repairers in the region. Data obtained in the study
were analyzed statistically using SPSS vn. 24.0 software. De-
scriptive statistics were stated as meantstandard deviation
(SD), median, minimum and maximum values, number (n),
and percentage (%). Approval for this study was granted by
the Forensic Medicine Institute Directorate (protocol no:
21589509.2018.497, dated: July 27, 2018).

RESULTS

Of 9222 autopsy cases performed in Forensic Medicine In-
stitution Trabzonroup Directorate in the period 2006-2017,
0.23% (n=21) of the deaths were determined to be the result

Time of injury during day
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Figure 3. Time of injury during day.
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Figure 4. A patpat that breaks into a large number of pieces due to
rolling over the abyss.

Figure 5. A patpat that has been knocked over because of roll over.

of a patpat accident. The 21 cases comprised |7 (81%) males
and 4 (19%) females, with a mean age of 47.6+20.3 years (me-
dian: 57, range: 10-75 years). Of the total accidents, in 85.7%
(n=18), no other vehicle was involved. The times of the acci-
dents are shown in Fig. 3.

Following the accident, 52.4% (n=11) of the patpats were
found at the side of the road, and 33.3% (n=7) at the edge
of a stream or at the bottom of a steep valley. The cause of
the accident was determined to be that the patpat had over-
turned on a bend in 33.3% (n=7) cases and in 85.7% (n=18)
of cases, the patpat was found overturned or on its side. Two
different images of patpat accident can be viewed at Figure 4
and 5. The most common injury was being thrown from the
vehicle (38.1%, n=8), and in 66.7% (n=14) of cases, the de-
ceased was the patpat driver. Ethyl alcohol (|16 mg/dL) was
determined in the blood of only one case. The information
related to the accidents is shown in Table | and Figure 6.

It was determined that 15 (71.5%) of the cases were in the
cabin, 14 (66.7%) were in the driver’s position, 4 (19.0%)

were in the vehicle’s chassis, and 2 (9.5%) were pedestrians.

There was one person in the vehicle in 12 (57.1%) accidents
and two or more persons were in the vehicle in 3 (14.3%)
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Table |. Features of fatal patpat accidents
n %
Place where patpat was been found
Riverside, cliff | 48
Field 7 333
Roadside I 52.4
Village road-dirt road 2 9.5
The position of patpat after accident
Lying on the side 13 61,9
Upturned 5 23.8
No tipping 2 9.5
Standing up on the rear wheels | 48
The load of patpat
None or unknown 16 76.2
Agricultural product-crop 2 9.5
Construction materials 2 9.5
Agricultural equipment | 48
Way of injury
Flying out of patpat 8 38.1
Falling out of patpat 4 19.0
Staying under patpat 7 333
Pedestrian crash 2 9.5

accidents. The number of people in the vehicle could not be
determined in 6 (28.6%) accidents. The autopsy findings of
the cases are shown in Table 2.

Three different autopsy findings have been presented at Fig-
ure 7a (multiple costa fracture after severe blunt trauma

More
than
one
sided  Pedestrian
1 crash
2
One sided
18

Figure 6. Type of accident.
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Table 2. Causes of death and autopsy findings
n %
Causes of death
Intracranial bleeding-damage 12 60.0
Chest, abdominal compression-asphyxia 3 14.3
Spinal cord injury 7 333
Intrathoracic bleeding-damage 6 28.6
Major vessel damage | 4.8
Intraabdominal bleeding-damage 5 238
Lung embolism | 4.8
Bone fracture localization
None I 4.8
Skull 10 47.6
Rib cage 10 47.6
Spine 7 333
Pelvis | 4.8
Upper limb | 4.8
Lower limb | 4.8
The localization of injury causing death
No traumatic findings 0 0.0
Head 13 61.9
Neck 5 238
Thorax 12 57.1
Abdomen 6 28.6
Upper limb | 4.8

and displaced thoracic vertebral fracture causing complete
rupture in the medulla spinalis), Figure 7b (diffuse intrace-
rebral hemorrhage, contusion and laceration, and discrete
fragmented skull fracture), and Figure 7c (widespread laser
appearance in the liver) (Figs. 7a—c).

DISCUSSION

Patpat accidents are a serious problem because of the fre-
quency of use of these vehicles without proper supervi-
sion and especially because of the hazardous topographical

(a) (b)

conditions where they are used. According to the scene of
accident reports, 85.7% (n=18) of the patpats in this study
were found to be overturned or on their side following the
accident. This is also seen as significant in tractor accidents,
with overturning of the vehicle responsible for approximately
half of tractor deaths.[*”] The high rate in the current study
can be attributed to serious problems related to the safety
of the users of patpats produced from other vehicles in an
uncontrolled and unsupervised manner. As no differential is
used in these vehicles, the two wheels turn at the same rate
going round a bend and this can cause the patpat to overturn.

Two of the cases in this series were children (10 and 12 years
of age). As children are at risk of agricultural accidents and as-
sociated injuries, they should be kept away from areas of farm
work to be able to prevent the deaths of children.®'% There
should also be interventions to halt the high rate of child labor
seen in the agricultural sector in Turkey. When the mechanisms
of the accidents were examined, the vast majority (85.7%) did
not involve another vehicle, in 9.5% of the accidents, the pat-
pat had struck a pedestrian, and in one case, the patpat was in
collision with another vehicle. The non-compliance of drivers
with traffic regulations in rural areas could be a reason for
accidents. In particular, the habit of taking the vehicle out of
gear into neutral when descending a hill results in uncontrolled
speed and can increase the possibility of accidents. Beyond the
fields, which are areas of limited use, although patpats are used
on roads where there are many vehicles in motion, the acci-
dents do not generally involve another vehicle.

In two of the accidents, the patpat had struck a pedestrian
and had not overturned. In both of these accidents, the pe-
destrian died. Despite the extremely low power of the motor
and low speeds, these accidents could have been due to the
greater braking distance required because of the inadequacy
of the brake mechanism.

In literature, it has been reported that the vast majority of
tractor accidents occur in the fields and a lesser number on
village roads and main roads between towns.®'"l In addition
to the use of patpats as agricultural vehicles, it can also be
seen that they are frequently used as transport. In the Black
Sea Region where this study was conducted, there is an ex-

(c)

Figure 7. (a) Multiple costa fracture after severe blunt trauma and displaced thoracic vertebral fracture causing complete rupture in the
medulla spinalis. (b) Diffuse intracerebral hemorrhage, contusion and laceration, and discrete fragmented skull fracture. (c) Widespread

laser appearance in the liver.
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tremely long network of roads because of the nature of the
scattered settlements and rugged terrain. When the places
where the patpats were found after the accidents were eval-
uated in this study, the highest number (52.4%) was deter-
mined to be at the side of the road. This finding confirms that
patpats are used on roads, where they are not permitted. It
can be considered that these accidents could be decreased
with supervision and checks. A total of 7 (33.3%) accidents
that resulted in death occurred in areas close to fields. This
suggests that even when used in areas appropriate to the
purpose for which they were produced, there is a need for
revision and standardization of patpats.

Within the geographical boundaries of the area where the
study was conducted, patpats are mostly used for carrying
produce in hazelnut farming. The nature of the load being car-
ried was not reported in the forensic documents of |6 of the
accidents. In three of the other five, the load was agricultural
produce, and in the remaining two, it was building materials.
This finding confirms that patpats are used in areas other
than agriculture, such as the construction sector.

In addition to carrying agricultural products and implements
in the trailer of patpats, they also carry workers, and the
slightest bumps in the road increase the possibility of being
thrown from the trailer. Of all the cases in this study, 66.7%
were the driver and 19% (n=4) were determined to have
been a passenger seated in the trailer. A study by Kiigliker
similarly determined that 60.7% of cases were the driver.”

Some patpats have been designed with a closed driver’s cabin,
which has space for a driver and passengers. As there are
no seatbelts installed or protective frame, passengers can be
thrown from the cabin in an accident. In the current study,
this rate was 57.1%. It was understood that 14 of 2| cas-
es were in the driver’s position when the accident occurred.
This suggests that although it seems to be relatively more
protected than the trailer, the driver and passengers are not
sufficiently protected in the driver’s space.

Of the accidents in the current study, 90.5% (n=19) occurred
between the times of 07.00-21.00 h, and the time of the ac-
cident was not reported in the documents in two cases. The
times at which the accidents occurred are consistent with
travelling to and from work, especially during planting and
harvesting seasons. The body areas most frequently injured
in patpat accidents were the head and neck at a rate of 60%
followed by the chest. As shown at Figures 7a and b, the main
causes of fatal patpat accidents were traumas of head and
chest. The abdomen was also another target as shown at
Figure 7c with a laceration of liver. Like our study, the causes
of deaths related to tractor have been reported to be mainly
trauma to the head and chest regions also.>8!!-!3]

Another noticeable mechanism of death is mechanical as-
phyxia, which can be seen in cases trapped underneath the
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patpat in the accident. In two cases, the cause of death was
mechanical asphyxia that developed following chest and ab-
dominal compression, and in one of these cases, no internal
organ injury or bone fractures were determined. As these
accidents generally occur in rural areas far from health-care
centers, death is more likely as early emergency interventions
cannot be made.

Conclusion

In this study, patpat accidents were examined, and the results
showed that the deaths were due to misuse of the vehicle,
non-compliance with regulations, and mechanical problems
related to user safety because of unsupervised production of
the vehicles. Standardization of production of these types of
modified agricultural vehicles, ensuring periodic maintenance
and checks, increasing driver education, the use of lights and
reflectors to allow the vehicles to be seen, ensuring that they
are not used out of permitted areas, compliance with laws
and regulations, and not carrying greater loads or passengers
than permitted, and recommendations for roads to be built
appropriate to the region, would contribute to the preven-
tion of deaths related to patpat accidents.

Ethics Committee Approval: This study was approved by
the Ministry of Justice, Forensic Medicine Institute Presidency
(Date: 27.07.2018, Decision No: 21589509/2018/497).

Peer-review: Internally peer-reviewed.

Authorship Contributions: Concept: H.C.K,, M.C.; De-
sign: H.C.K., M.C.; Supervision: H.C.K., M.C; Data: H.C.K,,
M.A.; Analysis: M.A., H.L.A,, N.E.B;; Literature search: H.C.K.,
S.0,, H.L.A, N.E.B.; Writing: H.C K., S.O., H.L.A., N.E.B.; Crit-
ical revision: S.0.,, H.L.A., N.E.B.

Conflict of Interest: None declared.

Financial Disclosure: The authors declared that this study
has received no financial support.

REFERENCES

1. Arslan A, Keskin M. Trailer-attached two-wheel tractor (patpat) acci-
dents in Turkey. In: 2nd International Mediterranean Science and Engi-
neering Congress. Adana, Turkey: Cukurova University; 2017. p. 1488.

2. Kiigiiker H. Analysis of deaths caused by pat-pat accidents in Turkey.
Traffic Inj Prev 2012;13:209-11.

3. Arslan A, Keskin M. Trailer-Attached Two-Wheel Tractor (Patpat) Acci-
dents on Roads in Turkey. ] Agric Faculty Mustafa Kemal 2018;23:165—
80.

4. Oter A. Koyliiniin alternatif tarim ve Ulagim Araci: Modern esek patpat.
Res J Agric Sci 2018;11:32-8.

5. Karapolat S, Saritas A, Kandis H, Cikman M, Gezer S, Ozaydin I, et al.
The evaluation of pat-pat related injuries in the Western Black Sea region
of Turkey. Scand ] Trauma Resusc Emerg Med 2011;19:40.

6. Sanderson WT, Madsen MD, Rautiainen R, Kelly KM, Zwerling C,
Taylor CD, et al. Tractor overturn concerns in Iowa: Perspectives from
the Keokuk county rural health study.] Agric Saf Health 2006;12:71-81.

7. Jones CB, Day L, Staines C. Trends in tractor related fatalities among

Ulus Travma Acil Cerrahi Derg, January 2022, Vol. 28, No. |



Ketenci et al. Deaths due to “patpat” accidents in the Black Sea Region, Turkey

adults working on farms in Victoria, Australia, 1985-2010. Accid Anal cial injuries in rural children and adolescents. Ann Agric Environ Med
Prev 2013;50:110-4. 2008;15:59-62.
8. Dogan KH, Demirci S, Sunam GS, Deniz I, Gunaydin G. Evaluation of 11. Tiirkoglu A, Sehlikoglu K, Tokdemir M. Analysis of tractor-associated
farm tractor-related fatalities. Am ] Forensic Med Pathol 2010;31:64-8. fatalities. Am ] Forensic Med Pathol 2017;38:306—-11.
9. Byard RWGilbert J, James R, Lipsett J. Pathologic features of farm 12. Erkol Z, Buken B, Hekimoglu Y, Erkol H, Ince H, Erzengin OU. Analy-
and tractor-related fatalities in children. Am ] Forensic Med Pathol sis of tractor-related deaths. ] Agromed 2013;18:87-97.
1999;20:73-7. 13. Kumar A, Mohan D, Mahajan P. Studies on tractor related injuries in
10. Lewandowski B, Szymapska J. Agriculture-related severe craniofa- Northern India. Accid Anal Prev 1998;30:53—-60.

ORIJINAL CALISMA - 0Z

Karadeniz Bolgesi'nde “patpat” kazalarina bagli 6liimler
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AMAC: Giinlimlizde tarimsal tiretim yapan birgok yerde traktor tarla slirme yUk tasima gibi birgok amagla kullanilmaktadir. Yaygin kullanim alanina
sahip olan traktdrlerin yerine zamanla daha basit ihtiyaglara uygun tarim araglari imal edilmistir. Calismasi esnasinda gikardig yiiksek motor sesinden
otlrd “patpat” olarak adlandirilan ve asil amaci tarla stirmek olan arag bunlara 6rnektir. Patpatlar romork eklenmis iki tekerlekli tek aksl traktor-
lerdir.

GEREC VE YONTEM: Bu tanimlayici calismada; Adli Tip Kurumu Trabzon Grup Baskanhg’nda 2006-2017 tarihleri arasinda otopsileri yapilan
“patpat” kazasi ile iligkili limlerde olay yeri inceleme belgelerindeki bilgiler, otopsi ve laboratuvar bulgulari isiginda, olgulara ait tanimlayici bilgiler
ve olgularin 6lim nedenleri analiz edildi.

BULGULAR: Olgular ortalama 47.6£20.3 yil (medyan: 57, dagiim: 1075 yil) olan 17 (%81) erkek ve dort (%19) kadindan olusmustur. Kazalarin
9%85.7’si (n=18) tek tarafli patpat kazasi idi. Kaza sonrasinda patpatlarin %52.4'G (n=1 ) karayolununu kenarinda, %33.3’i (n=7) bir derenin kena-
rinda veya dik bir vadinin altinda bulundu. Kaza sebeplerinin %33.3 (n=7) olguda patpatin virajda devrilmesi ve %85.7’sinde (n=18) patpatin dev-
rilmesi veya yan dénmesi oldugu tespit edildi. En sik yaralanma sekli kaza esnasinda aragtan (%38.1, n=8) firlamaydi. Olgularin %66.7’sinde (n=14)
oOlen kisi patpat surdctsu idi.

TARTISMA: Patpat kazalari; kullanim sikiligi, denetime elverisli olmamasi ve 6zellikle kullanildigi cografyanin zorlu sartlari nedeniyle ciddi bir sorun
olarak karsimiza gikmaktadir.

Anahtar sézcikler: Kaza; otopsi; 6liim; patpat; tarim.
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