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Abstract

Background: Accidents caused by motorized vehicle in the agricultural sector are frequently observed. In Turkey;
accidents arising from motorized vehicles, named Pat-Pat, which are used by farmers in the Western Black Sea
region is not unusual.

Methods: One hundred five patients who were brought into the Emergency Department of Duzce University,
Medical Faculty Hospital between September 2009 and August 2010 due to Pat-Pat related accidents were
evaluated.

Results: The cases consisted of 73 (69.5%) males and 32 (30.5%) females, ranging from 2 to 73 years of age. In the
10-39 age group, a total of 63 (60.0%) cases were determined. The months when the greatest rate of cases applied
to the hospital consisted of July, August, September and the season is summer. The cases were exposed to trauma
in roads in 54 (51.4%), and 51 (48.6%) occurred in agricultural area without roads. Eighty seven (82.9%) cases were
injured due to the overturning of vehicle. The patients were brought to the hospital using a private vehicle in 54
(51.4%) of the cases and in 51 (48.6%) cases, 112 ambulance system was used. The cases were determined to apply
to the hospital most frequently between 6 pm-12 am. The injuries frequently consisted of head-neck and spine
traumas, thorax traumas and upper extremity traumas. In 55 (52.4%) cases, open wound-laceration was determined.
Seventy five (71.4%) cases were treated in the Emergency Department, and 28 (26.7%) were hospitalized. Three
(2.9%) cases were deceased.

Conclusions: Serious injuries can occur in Pat-Pat related accidents, and careful systematic physical examination
should be conducted. In order to prevent these accidents, education of farm operators and engineering studies on
the mechanics and safety of these vehicles should be taken and legal regulations should be created.

Keywords: Agriculture; Accidents, Traffic; Multiple Trauma; Emergency Service, Hospital; Emergency Treatment;
Thoracic Surgery

Introduction
In Turkey, motorized vehicle related accidents are an
important factor for morbidity and mortality, just like the
rest of the world, and they are an important part of health
requests [1]. Today, accidents due to motorized land vehi-
cles that are used worldwide in the agricultural sector
which includes production of vegetative products, improve-
ment of quality and efficiency, conservation under proper
conditions, handling, assessment and marketing of those

products, make up a significant proportion of all motorized
vehicle accidents due to properties of these vehicles and
their different uses, security deficiencies, national control
and licensing deficiencies, and their use by unlicensed or
child agricultural workers [2]. These vehicles are designed
to be used in ruined and hilly terrains in rural areas by
agricultural and forestry sectors [3]. In the Western Black
Sea region, due to mountainous terrain, stabilized fluctuat-
ing roads, in areas where tractors can not enter, motorized
vehicles, named Pat-Pat, are frequently used by farmers,
thus accidents are frequently encountered.
Pat-Pat farm vehicle structurally looks like an all-terrain

vehicle (ATV), however it is functionally similar to farm
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tractors. It is well known in some regions of Turkey such
as Duzce, Kocaeli and Sakarya, and named as “Pat-Pat”.
This name originates from the sound made by this
machine. This vehicle has two separate structures; the
main part is an engine and the other one is a trailer. Also,
the engine part can be connected to other similar agricul-
tural equipments (Figure 1). Pat-Pat’s have five gears; four
forward and one reverse and have a 12 horse power
engine. This vehicle which weighs 300-350 kilograms on
average and has models with steering wheels or handlebars
can carry loads weighing more than one ton or 10-15 peo-
ple. The recommended maximum speed on flat roads is
40 km/hr [4].
In agricultural areas, using appropriate equipments

and special attachments Pat-Pat’s can be used for in the
expulsion of fields, planting, spraying activities, remov-
ing water from the soil, carrying additional load and
even for transportation. Due to the lower price, lower
fuel consumption, ease of use, its properties enabling it
to be utilized in all weather conditions and it’s ability to
climb even the most steepest slopes, this vehicle practi-
cal, useful and increasing work-power. However, it had
not become safer to use because of balance problems

and lack of user protective properties such as roll-over
protective structures.
In this study; we aimed to study the epidemiological

and demographic characteristics of accidents caused by
Pat-Pat’s, present resulting health complaints, and inves-
tigating how to reduce the incidence and severity of
these injuries.

Materials and methods
Computer and hospital records from 105 patients who
had applied to Duzce University Medical Faculty Hospi-
tal, Emergency Department between September 1, 2009
and August 31, 2010 due to motorized accidents with
Pat-Pat’s were examined retrospectively. The cases were
assessed based on gender, age, monthly and seasonal
cumulative distribution, regions where accidents took
place and type of accident, time and method of trans-
portation to hospital, localization of trauma, resulting
pathologies, duration of observation in the Emergency
Department, rate of discharge and hospital stay, and
mortality rates arising during the early period.
In this study, for statistical analysis, “SPSS for Windows

11.5” software package was used. In the analysis of

Figure 1 Images of Pat-Pat and equipments.
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categorical variables, Chi-Square test (and/or Fisher’s
exact test) and for the comparison of means of two inde-
pendent groups for numerical variables, Student t-test
was preferred. The results are summarized as mean ± SD
and p value less than 0.05 was considered as statistically
significant.
The present study was carried out in accordance with

The Declaration of Helsinki, and approved by the regio-
nal ethic committee.

Results
Among 549 motorized vehicle accident patients that
were admitted to the Emergency Department of our
hospital between September 1, 2009 - August 31, 2010,
105 (19.1%) of them caused by Pat-Pat’s. This study
included 73 (69.5%) males and 32 (30.5%) females, ran-
ging from 2 to 73 years in age. The mean age of males
was determined to be 36.0 ± 16.6, and for females it was
determined to be 32.2 ± 18.6. There was no significant
difference between the two genders based on average
age (p > 0.05). When age group distribution of cases
exposed to trauma was examined the greatest frequency
was found to be in the 10-39 years of age group with 63
(60.0%) cases (p < 0.0001) (Table 1).
The most frequent applications were discovered to be

made during the months of July, August and September
(n = 13, 12.4%, n = 37, 35.2%, and n = 15, 14.3%, respec-
tively) (p < 0.0001). Based on seasonal applications, the
greatest number of applications took place during sum-
mer (n = 56, 53.3%) (p < 0.0001). When the remaining
seasons were examined, there were 35 (33.3%) cases dur-
ing fall, 12 (11.4%) cases in spring and only two (1.9%)
cases in winter.
Fifty four (51.4%) cases were exposed to trauma in

roads and 51 (48.6%) in agricultural area without roads
(p > 0.05). The injuries were due to vehicle being over-
turned in 87 (82.9%) cases, collision of Pat-Pat with
another vehicle in 15 (14.3%) cases, and falling off the
Pat-Pat in three (2.8%) cases (p < 0.0001).
Fifty four (51.4%) of the cases were brought into the

hospital using private vehicles, whereas 51 (48.6%) were

brought in using the 112 ambulance system (p > 0.05).
The cases most frequently applied to the Emergency
Department between the hours of 6 pm-12 am (n = 40,
38.1%). When the remaining times of admission were
evaluated, it was observed that 38 (36.2%) cases were
admitted between 12 pm-6 pm, 23 (21.9%) cases were
admitted between 6 am-12 pm, and four (3.8%) were
admitted between 12 am-6 am (p < 0.0001).
When resulting traumas were classified based on anato-

mical localization, most frequently, head-neck and spine
trauma (n = 56, 53.3%) was observed, followed by thorax
trauma (n = 45, 42.9%) and upper extremity trauma (n =
45, 42.9%) (Figure 2) (p < 0.0001). Frequently, head-neck
and spine trauma was observed with thorax traumas (n =
31, 29.5%), and it was also observed to be accompanied
with upper extremity traumas (n = 28, 26.7%). Traumas
related to many systems were observed in only two (1.9%)
cases (Figure 3). The open wound-laceration in 55 (52.4%),
extremity fracture-dislocation in 34 (32.4%), internal inju-
ries related to chest-abdomen-pelvis in 11 (10.5%), and
intracranial lesions in six (5.7%) cases were observed
(p < 0.0001).
After being treated in the Emergency Department, 75

(71.4%) of the cases were discharged. The average fol-
low-up period of patients in the Emergency Department
was 6.1 ± 2 hours (1-12 hours). Twenty eight (26.7%) of
the cases were hospitalized. Most frequently, the
patients were admitted to the Orthopedics Clinic (n =
12, 42.9%). The hospitalized cases were followed for at
least 1 and at most for 82 days (mean: 13.2 ± 16.1 days).
A total of three cases (2.9%); two from the Emergency
Department and one from the reanimation unit were
deceased.

Discussion
In general, when agricultural injuries are examined, trac-
tor-related injuries emerge as the most frequently seen
accidents, which are more serious and have a higher rate
of death [2,5,6]. In our study, approximately 1/5 of all

Table 1 Distribution of the patients based on age groups

Age n %

1-9 4 3,8

10-19 19 18,1

20-29 24 22,9

30-39 20 19,0

40-49 12 11,4

50-59 15 14,3

60-69 7 6,7

70-79 4 3,8 Figure 2 Localization of trauma of the patients.
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motorized vehicle accidents were determined to be
caused by Pat-Pat’s. We believe this high rate to be due
to Pat-Pat’s being preferred for use in work in agricul-
tural areas, and in addition to this, they are used for
transportation and shipping purposed in roads. The defi-
ciencies with regards to safety contribute to this high
rate.
Based on the studies conducted, the rate of males who

sustained traumas during tractor accidents, were
observed to vary between 72.5-77% [6,7]. Similarly, in our
study also, this rate for males was determined to be
69.5%. In addition, although we encountered Pat-Pat
related injuries in all age groups, we observed a higher
frequency of patients in the 2, 3, and 4 decade age
groups. These results can be explained by the high den-
sity of young population living in our region and the pre-
sence of male-dominated society from a sociological
perspective. With the region’s main income source being
agriculture, almost all young individuals play an active
economical role, earning an income, not letting the
elderly work, thus increasing the probability of accidents
related to agricultural occupations and explaining the
high accumulation observed in the above decades.
When a general assessment is made, it is discovered

that the number of cases is relatively small during winter,
then with spring this number increases and peaks during
summer months and stays relatively high until the end of
fall. This result is highly affected by agricultural workers

and the population, whose income depends on agricul-
ture, starting to work on farms during these months. We
believe that another reason for traumas frequently seen
during the months of July, August and September, is the
hazelnut cultivation which requires hazelnut garden and
tree maintenance, and collection of hazelnuts during
these months.
We observed that majority of Pat-Pat accidents have

occurred in roads and the rest occurred in agricultural
area without roads. This result is an indication that Pat-
Pat’s are used in highway transportation as much as they
are used in the agricultural sector which they were origin-
ally designed and marketed for. We believe that the
increase in the traffic volume in many rural roads of our
county in the recent years and large speed difference
between motor vehicles and Pat-Pat’s, have lead to the
increase in Pat-Pat related accidents in roads.
Some studies show that, tractor overturn has been the

most commonly reported cause of occupational injury
and death in the agricultural related injury [2,8,9]. In Pat-
Pat’s whose speed limit can be doubled by modifications,
balance problems can easily occur on certain surfaces,
due to an insignificant mistake made by the driver or
driving through a sharp curve in the road, as a result loss
of control of the vehicle and overturning can cause ser-
ious traumas. A majority of the accidents in this study
have occurred to Pat-Pat’s overturning. As a result of
rolling, the driver and passengers who are not wearing
any protective equipment such as helmets or seat belts
are thrown onto the road or under the vehicle. In our
study, three patients who were deceased were thrown
under the vehicle.
Carlson et al. have determined that most of the tractor-

related injuries (82%) occurred between the hours of 6:00
am and 5:59 pm [6]. In our study, throughout the day,
the number of patients applying starts increasing in the
afternoon and peak at evening hours. As a reason for
this, we believe that accidents occur more during evening
hours because the collected produce is transported for
storage, the workers need to be brought to their homes
and increased highway traffic.
In this study, the most affected localizations of trauma

consisted of head-neck and spine, thorax and upper extre-
mities. Among these patients, thoracic injury victims had a
different type of management within the routine proce-
dures of our clinic. Among the 45 thorax trauma cases, 21
(46.7%) had single or multiple rib fracture, 14 (31.1%) had
pulmonary contusion, 11 (24.4%) had clavicle fracture,
nine (20.0%) had pneumothorax, eight (17.8%) had subcu-
taneous emphysema, five (11.1%) had hemopneumothorax,
four (8.9%) had hemothorax, four (8.9%) had intraparan-
chimal hematoma, two (4.4%) had flail chest, two (4.4%)
had pulmonary laceration, one (2.2%) had traumatic
asphyxia, one (2.2%) had right intermediate bronchus

Figure 3 Distribution of traumas related to more than one
system.
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rupture, and one (2.2%) had left diaphragm rupture.
Among these patients, in case of those who had non-com-
plicated rib fractures of three or less and who did not have
additional pathologies, the length of the follow up period
in the Emergency Department was kept relatively longer;
at the 6. hour, control chest roentgenograms were taken
and if no problems developed, they were discharged after
proper medical treatment. Among the 28 (26.7%) patients
who were treated after being admitted to the hospital, one
or more kind of thorax trauma varieties listed above was
present in 24 of them. Throughout the study, of the four
patients who were admitted to the Chest Surgery Clinic,
two had subcutaneous amphysema + multiple rib fractures
+ hemopneumothorax, one had pneumothorax + pulmon-
ary contusion and one patient had left diaphragm rupture.
Although, in general, the cause of death in 25% of fatal
trauma cases consisted of thorax trauma, in this study, it
has been proven that in pathologies related to chest sur-
gery, less invasive surgical methods, such as tube thora-
costomy, can be life-saving and sufficient for treatment in
a majority of cases [10]. Among these cases, we conducted
primary repair of the diaphragm of the patient who had
left diaphragm rupture via thoracotomy, the patient who
had right intermediate bronchus rupture had broncho-
plasty via thoracotomy, and in one the patients who had
pulmonary laceration, we carried out the primary repair of
the lacerated area via thoracotomy. In other cases, a total
of 21 tube thoracostomies was conducted and a different
surgical treatment was not necessary.
In ATV related accidents, in 45-67% of cases, in addi-

tion to the head-neck and extremity combinations,
majority of injuries involved more than one organ sys-
tem [3,11-13]. We determined injuries related to more
than one organ system in 66.7% of patients. Due to this
high ratio, we believe that the physical examination of
these patients should be detailed and inclusive of all sys-
tems; even in the case of normal findings, before being
discharged, repeat systemic physical examination should
be conducted in order to eliminate possible pathologies
that may occur later on.
In more than half of our patients, open wound-lacera-

tions and in approximately 1/3 of them, extremity frac-
ture-dislocation were determined. This situation explains
the reason why most patients are admitted to the Ortho-
pedics clinic. This result suggests that, accidents related
to Pat-Pat’s may have at least as serious consequences as
other tractor-related accidents [14-19].
We treated approximately ¾ of the patients in the

Emergency Department. After necessary treatments,
these patients were kept under observation slightly longer
than routine Emergency Department patients, those who
were stabilized and did not have any problems were dis-
charged. The hospitalization rate in our study is 26.7%.
The social hospitalization indication has increased this

rate due to most of the population living in our region
residing in rural areas away from the city center, which
do not have medical facilities.
These injuries can be significantly damaging and fre-

quently, they can be prevented. The passing laws allow-
ing the regulation of sale, maintenance, traffic record and
use of these vehicles, and training drivers about the vehi-
cle’s properties, emphasizing the features that they need
to pay close attention, seem to be the most important
precautions. Since Pat-Pat related accidents frequently
occur in roads, the enforcement of laws that are passed,
and their effective control, would be more possible. In
addition, attendance of farmers to educational programs
for usage of Pat-Pat’s by local agriculture societies and
traffic center workers, will add to the solution. Although
any investigation regarding alcohol level of the patients
during at the time of accident in the present study, topic
regarding avoidance of alcohol use while driving a vehicle
should be emphasized at educational program for farm-
ers, based on knowledge of alcohol intake which usually
increases markedly frequency of traffic accidents. As the
medical community, we believe that a multidisciplinary
approach by government agencies, rural politicians, civil
society organizations, written-visual media and commer-
cial organizations would contribute greatly towards this
goal.
This study has a few limitations such as the small num-

ber of patients, the scope of the study covering only a
period of one year, the lack of operator-passenger differ-
entiation, results of breathalyzer of the drivers, and the
lack of long-term follow up. We believe that additional
studies where greater numbers of cases are examined
through the contribution of other large trauma hospitals
in our region, their demographic and injury characteris-
tics are assessed, Pat-Pat’s age, speed and technical prop-
erties are investigated, where, as a result, specific risk
factors are determined, will increase the value of our
remarkable findings.

Conclusion
In the Pat-Pat associated accidents, physicians should
keep in mind that the injuries may be as serious as those
caused by other bigger motorized vehicles, and a compre-
hensive physical examination should be conducted. Addi-
tionally, the observation period should be longer than the
routine practice, and physicians should not refrain from
admitting those to the hospital. In fact, traffic accidents
are a public health problem, thus, instead of considering
just treatment services as being sufficient, preventative
measures should also be considered as a necessary part
of the bigger picture. Thus, in order to prevent Pat-Pat
accidents, it is crucial to create legal regulations, conduct
further engineering studies regarding the mechanics,
design and safety of the vehicles, license the vehicles,
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periodically inspect them, and train users with educa-
tional programs on this subject. The development of a
nationally organized program where all these injury pre-
vention strategies are combined, which target farm
operators and workers, will be one of the most important
steps in this issue.

Author details
1Department of Thoracic Surgery, Duzce University School of Medicine,
Duzce, Turkey. 2Department of Emergency Medicine, Duzce University
School of Medicine, Duzce, Turkey. 3Department of General Surgery, Duzce
University School of Medicine, Duzce, Turkey. 4Department of
Anesthesiology and Reanimation, Duzce University School of Medicine,
Duzce, Turkey. 5Department of Neurosurgery, Duzce University School of
Medicine, Duzce, Turkey. 6Department of Family Medicine, Duzce University
School of Medicine, Duzce, Turkey. 7Department of Orthopedics and
Traumatology, Duzce University School of Medicine, Duzce, Turkey.
8Department of Pulmonary Diseases, Duzce University School of Medicine,
Duzce, Turkey.

Authors’ contributions
SK, AS, HK, MC and SG participated in the design of the study and
coordination, data analysis, literature search, and writing/revision of
manuscript. IO, AI and CC supervised the study and performed the statistical
analysis. DB conceived of the study, and participated in its coordination. MU
has given assistance to analyzing the data. BK and TD have contributed in
collecting the data and literature search. All authors read and approved the
final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 11 January 2011 Accepted: 23 June 2011
Published: 23 June 2011

References
1. Ozturk OH, Eken C: Analysis of the effects of vehicle sales on traffic

accidents. SDÜ Tip Fak Derg 2006, 13:12-15.
2. Dogan KH, Demirci S, Sunam GS, Deniz I, Gunaydin G: Evaluation of farm

tractor-related fatalities. Am J Forensic Med Pathol 2010, 31:64-68.
3. Murphy N, Yanchar NL: Yet more pediatric injuries associated with all-

terrain vehicles: should kids be using them? J Trauma 2004, 56:1185-1190.
4. 2010 [http://www.cobanlarhaber.com/yazar.asp?yaziID=58].
5. Douphrate DI, Rosecrance JC, Reynolds SJ, Stallones L, Gilkey DP: Tractor-

related injuries: an analysis of workers’ compensation data. J
Agromedicine 2009, 14:198-205.

6. Carlson KF, Gerberich SG, Church TR, Ryan AD, Alexander BH, Mongin SJ,
Renier CM, Zhang X, French LR, Masten A: Tractor-related injuries: a
population-based study of a five state region in the Midwest. Am J Ind
Med 2005, 47:254-264.

7. Hendricks KJ, Myers JR, Layne LA, Goldcamp EM: Household youth on
minority operated farms in the United States, 2000: exposures to and
injuries from work, horses, ATVs and tractors. J Safety Res 2005,
36:149-157.

8. Bernhardt JH, Langley RL: Analysis of tractor-related deaths in North
Carolina from 1979 to 1988. J Rural Health 1999, 15:285-295.

9. Myers JR: Prevalence of roll-over protective structure (ROPS)-equipped
tractors on Hispanic-operated farms in the United States. J Agromedicine
2010, 15:137-147.

10. Guitron J, Huffman LC, Howington JA, LoCicero III J: Blunt and penetrating
injuries of the chest wall, pleura, and lungs. In General Thoracic Surgery.. 7
edition. Edited by: Shields TW, Locicero III J, Reed CE, Feins RH. Philadelphia:
PA: Lippincott Williams 2009:891-902.

11. Brown RL, Koepplinger ME, Mehlman CT, Gittelman M, Garcia VF: All-terrain
vehicle and bicycle crashes in children: epidemiology and comparison
of injury severity. J Pediatr Surg 2002, 37:375-380.

12. Shults RA, Wiles SD, Vajani M, Helmkamp JC: All-terrain vehicle-related
nonfatal injuries among young riders: United States, 2001-2003.
Pediatrics 2005, 116:e608-612.

13. Moroney P, Doyle M, Mealy K: All-terrain vehicles–unstable, unsafe and
unregulated. A prospective study of ATV-related trauma in rural Ireland.
Injury 2003, 34:203-205.

14. Pickett W, Hartling L, Brison RJ, Guernsey JR: Fatal work-related farm
injuries in Canada, 1991-1995. Canadian Agricultural Injury Surveillance
Program. CMAJ 1999, 160:1843-1848.

15. Hwang SA, Gomez MI, Stark AD, St John TL, May JJ, Hallman EM: Severe
farm injuries among New York farmers. Am J Ind Med 2001, 40:32-41.

16. Walsh M: Farm accidents: their causes and the development of a nurse
led accident prevention strategy. Emerg Nurse 2000, 8:24-31.

17. Hartling L, Pickett W, Guernsey JR, Alberg N, Brison RJ: Injuries associated
with the farm harvest in Canada. CMAJ 1998, 158:1493-1496.

18. Brison RJ, Pickett CW: Nonfatal farm injuries in eastern Ontario: a
retrospective survey. Accid Anal Prev 1991, 23:585-594.

19. Brison RJ, Pickett CW: Non-fatal farm injuries on 117 eastern Ontario beef
and dairy farms: a one-year study. Am J Ind Med 1992, 21:623-636.

doi:10.1186/1757-7241-19-40
Cite this article as: Karapolat et al.: The evaluation of Pat-Pat related
injuries in the western black sea region of Turkey. Scandinavian Journal
of Trauma, Resuscitation and Emergency Medicine 2011 19:40.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Karapolat et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 2011, 19:40
http://www.sjtrem.com/content/19/1/40

Page 6 of 6

http://www.ncbi.nlm.nih.gov/pubmed/21698708?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21698708?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19935392?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19935392?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15211123?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15211123?dopt=Abstract
http://www.cobanlarhaber.com/yazar.asp?yaziID=58
http://www.ncbi.nlm.nih.gov/pubmed/19437278?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19437278?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15712258?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15712258?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15882873?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15882873?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15882873?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11942561?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11942561?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20407995?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20407995?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11877651?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11877651?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11877651?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16263975?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16263975?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12623251?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12623251?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10405669?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10405669?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10405669?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11439395?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11439395?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11935649?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11935649?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9629114?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9629114?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1772560?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1772560?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1609810?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1609810?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


