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Özet 
Objective: We evaluated the demographic data, trauma regions, bone fractures, hospitalization, first 
place to admission to hospital, fall places, fall heights, features of injuries according Turkish Penal 
Code of individuals who fell from heights. 

Method: Six hundred twenty one individuals who have injuries after fall from heights were evaluated 
in the study. Our cases were received retrospectively in Diyarbakır over two years. 

Results: The mean age was 20,29, %31,7 of patients were under 5 years old and %58,9 of patients 
were under 18 years, %5,3 of the cases occured at the workplace, the most frequent month was august 
with %14,2, the most frequent season was summer with %38,7, %28,7 of the cases fall from distances 
below 5 m, the average height was 3,1 m, injuries from the cranium with %12,9, the mean bone 
fracture score was 1,58. 

Conclusion: The results of this study in general were same with literature. Fall from heights were 
most frequently seen in children aged 2 years with %9,7 of cases, children under the age of 18 
constitute %58,9 of the total cases and %5,3 of the cases are workplace accidents. Males had a higher 
rate of falls from height than females.  

Anahtar Kelimeler: Diyarbakır, Falls from Heights, Injury, Fracture, Work Accidents 

Introduction 

In cases of injuries occurring as a result of forensic events, patients often apply to primary 

healthcare or emergency services, where general forensic examination reports are prepared by 

physicians. These reports typically include the patient's statement about how the trauma occurred, the 

area and type of lesions, and medical information such as internal organ injuries and bone fractures. 

In the conclusion section, legal articles related to the injuries are also documented 1. 
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Falling from height ranks as the second most common cause of trauma after traffic accidents 2. 

Injuries to the head, chest, abdomen, and extremities may occur in trauma cases due to falls from 

height. Depending on the severity of the injuries, outpatient treatment, observation, clinic admission, 

or surgery may be necessary. 

Considering the traumas and injuries caused by falls from height, this issue represents a global public 

health problem due to its significant risk of disability and death. Many people are injured as a result 

of falls in workplaces or residential environments, particularly in high-rise buildings, due to 

carelessness and negligence. While treating these patients is essential, prioritizing preventive health 

services is of greater importance. Studies on falls from height provide crucial epidemiological 

information to inform both treatment strategies and preventive measures. 

Efforts to prevent falls from height in our country include regulations on occupational health and 

safety, patient care plans for high-risk patients, and legal frameworks, as well as initiatives like the 

European Network for the Prevention of Falls in Europe (ProFaNE). These efforts aim to reduce the 

injury and mortality risks associated with falls. 

In our study, the General Forensic Examination Reports of patients diagnosed with fall injuries who 

applied to Dicle University Faculty of Medicine Hospitals between 2021 and 2022 were analyzed. 

The objectives were to obtain data on the sociodemographic characteristics of the cases, the areas of 

injury, the clinical treatment processes, and the legal outcomes based on the relevant articles. 

Additionally, the study aimed to highlight key issues for forensic medicine and emergency experts 

and contribute to the literature on preventing falls from height due to their associated morbidity and 

mortality risks. 

Materials and Methods 

This study was conducted with the approval of the Dicle University Faculty of Medicine Non-

Interventional Clinical Research Ethics Committee. A total of 620 cases that applied to the Dicle 

University Faculty of Medicine Emergency Service between 2021 and 2022 and had General Forensic 

Examination Forms issued were evaluated. All patients were initially assessed by the emergency 

department. 

Detailed data were collected from forensic examination forms and hospital records, including trauma 

area, presence and number of fractures, internal organ injuries, hospitalization details (e.g., intensive 

care unit admission, number of days hospitalized), surgeries performed, the first application center, 

legal articles mentioned in the Turkish Penal Code, place of injury, and the average fall height. 
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Additionally, demographic data (e.g., gender and age), specific injuries (e.g., types of thoracic injuries 

such as hemothorax, pneumothorax, and lung parenchymal injuries), vertebral fracture areas, and 

intracranial lesion types were evaluated. 

The climate in Diyarbakır is extremely hot during the summer months, with temperatures ranging 

from 39°C to 47°C. Due to the discomfort of staying indoors, people in this region often prefer eating, 

drinking, and sleeping on flat-roofed houses, particularly between March and September. 

Consequently, falls from flat-roofed houses are a significant cause of serious injuries in Diyarbakır. 

Occupational accidents related to falls from height were specifically evaluated in our study. 

Individuals who were referred from another trauma center or left another center without permission 

and later applied to our center were included in the analysis. However, individuals who declined 

observation or refused treatment after the initial intervention were excluded. 

Statistical Analysis 

The data collected from the cases were entered into a Microsoft Office Excel file and digitally 

coded. Statistical analyses were performed using SPSS (Statistical Package for the Social Sciences) 

version 21.0. Frequency tables were used for percentage values. Student's t-test was applied for 

parameter comparisons, and the chi-square test was used for absolute number comparisons. Pearson's 

correlation test was used to examine relationships between variables. A p-value of less than 0.05 was 

considered statistically significant.. 

Results  

Among 620 cases, it was determined that 430 were male and 190 were female. The male-to-

female ratio was calculated as 69.4% male and 30.6% female. The average age of the cases was 20.29 

years, with the youngest being 1 year old and the oldest 89 years. The average age was found to be 

16.25 years for females and 22.71 years for males, indicating a statistically significant difference 

between genders (p=0.000). 

The average falling height for females was 3.01 meters, while for males, it was 3.15 meters. Men fell 

from a slightly greater height than women on average.  

The highest number of cases was observed in 2-year-old children (9.7%, 60 cases), followed by 3-

year-olds (9.5%, 59 cases). The proportion of cases involving children aged 5 and under was the 

highest, accounting for 31.7% (196 cases). The number of cases under the age of 18 constituted 58.9% 

(365 cases) of the total. 
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When categorized by the location of falls, workplace incidents accounted for 5.3% (33 cases). 

Seasonally, falls were most common in summer (38.7%, 240 cases), followed by spring (22.9%, 142 

cases), winter (19.7%, 122 cases), and autumn (18.7%, 116 cases). 

Regarding the initial point of medical care, 49.4% (306 cases) were first admitted to the University 

Hospital, 7.3% (45 cases) to the Provincial State Hospital, and 43.1% (267 cases) to the District State 

Hospital. Additionally, 2% of the cases were referred from abroad. 

Falls below 5 meters were recorded in 28.7% (178 cases), while 4.7% (29 cases) involved falls above 

5 meters. No information on the height of the fall was available for 413 cases. 

Trauma and Injury Patterns 

Trauma and injury patterns were classified based on the affected regions. Cranial trauma was 

observed in 28.9% of cases (179 cases), with an average falling height of 2.64 meters. Thoracic 

trauma occurred in 7.6% of cases (47 cases), with an average falling height of 3.52 meters. 

Abdominal, pelvic, and lumbar trauma were detected in 7.9% of cases (49 cases), with an average 

falling height of 2.94 meters. Lower and upper extremity trauma occurred in 12.6% of cases (78 

cases), with an average falling height of 3.00 meters. Trauma affecting two regions was found in 

21.5% of cases (133 cases), with an average falling height of 3.08 meters, while trauma affecting 

three regions occurred in 8.9% of cases (55 cases), with an average falling height of 4.44 meters. No 

statistically significant correlation was identified between the average falling height and the specific 

trauma region. 

Fractures were observed in 41.9% of cases (260 cases), while 58.1% (360 cases) did not involve 

fractures. The average number of fractures was higher in females (0.93) compared to males (0.86); 

however, this difference was not statistically significant. Fractures were distributed across various 

body regions, with cranial fractures detected in 12.9% of cases (80 cases), thoracic fractures in 4.87% 

(30 cases), fractures in the abdominal, pelvic, and lumbar regions in 3.5% (22 cases), and fractures in 

the lower or upper extremities in 11.9% (74 cases). Fractures affecting two regions were found in 

7.6% of cases (47 cases), and fractures in three regions were observed in 1.9% (12 cases). 

Specific fracture types included linear skull fractures in 8.7% of cases (54 cases), skull collapse 

fractures in 1.8% (11 cases), cervical vertebra fractures in 0.3% (2 cases), and lumbar vertebra 

fractures in 5.6% (35 cases). The average falling height varied by fracture location, with cranial 

fractures occurring at an average height of 2.95 meters, thoracic fractures at 4.31 meters, fractures in 

the abdominal, pelvic, and lumbar regions at 3.57 meters, and fractures in the lower or upper 

extremities at 2.83 meters. Fractures affecting two regions were associated with an average falling 
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height of 4.43 meters, while fractures in three regions occurred at an average height of 3.00 meters. 

No statistically significant correlation was found between falling height and the fracture location. 

Other injuries were identified, including subarachnoid bleeding in 1.1% of cases (7 cases), epidural 

bleeding in 1.3% (8 cases), and subdural bleeding in 1.8% (11 cases). Thoracic injuries were noted 

in 12.1% of cases (75 cases), encompassing thoracic vertebra fractures in 4.7% (29 cases), rib 

fractures in 3.5% (22 cases), parenchymal lung damage in 1.6% (10 cases), contusion in 3.1% (19 

cases), laceration in 0.3% (2 cases), pneumothorax in 3.5% (22 cases), and hemothorax in 1.6% (10 

cases). Abdominal injuries were found in 1.1% of cases (7 cases), with liver injuries in 0.8% (5 cases) 

and spleen injuries in 0.3% (2 cases). No injuries to the kidneys, bladder, small intestine, or large 

intestine were detected. 

Clinical outcomes revealed that 10.6% of cases (66 cases) required hospitalization, with 1.3% (8 

cases) requiring intensive care. Surgery was performed in 6.6% of cases (41 cases). One case resulted 

in death due to complications from the fall. 

Workplace-related falls accounted for 5.3% (33 cases), with 32 involving males and one involving a 

female. Most workplace accidents occurred in summer (36.4%, 12 cases), followed by winter (27.3%, 

9 cases), and spring and autumn (18.2%, 6 cases each). No statistically significant correlation was 

found between workplace accidents and seasons. 

Discussion:  

Traumas due to falls from height are in the second place in the etiology of blunt traumas, after 

traumas due to traffic accidents all over the world. It has an important place in forensic medicine 

practice due to the frequency of trauma and also its legal importance. While traffic accidents are the 

most common cause of trauma with a frequency of 60-66%, falls from height are around 20%, assault 

is around 8%, cutting and penetrating injuries are around 6-8%, and lastly, gunshot injuries are around 

4%3.  

Falls from height are frequently diagnosed in emergency department admissions due to traumatic 

reasons 4. While it mostly occurs due to accidents in children; In adults, suicide may occur as a result 

of an accident or being pushed. The characteristics and severity of injuries are affected by the height 

from which one falls, the characteristics of the ground from which one falls, the part of the body 

where the impact occurs, body weight, and the age of the patient. Injury characteristics may differ in 

adults and pediatric age groups. In falls from the same distance, children under the age of three are 

less injured than those above. It is thought that the reason for this is that younger children have a 

skeleton rich in fat and cartilage tissue 5 . 
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Similar to other studies in our study, mostly minor injuries were observed in children falling from 

low distances (such as contusion, abrasion and laceration) 7. 

In a study conducted according to injury types; It was found that the rate of chest, abdomen and brain 

injuries was low, and as the height increased, chest, abdomen and extremity injuries and head traumas 

increased 7. Similar findings were also described in the study of Gupta et al., in which 63 people fell. 

This study showed that fatal injuries increase with 8 our study, it was determined that the heights that 

could not be eliminated with simple medical intervention were 3.29 m, and the average heights that 

were life-threatening were 3.42 m. These findings are similar to the studies of Yağmur et al. and Al 

et al 7,8.  

One of the features affecting the body part affected by injuries occurring in falls from a height and 

the type of injury is the distance of the fall from a height. It has been observed that mortality rates are 

stated in reference books depending on the distance of falling from height. 10. 

In a study, the average falling height distance was 4m 11. In another study, the average falling distance 

was 7.2 m 12. In our study, the average falling height distance was 3.1 m. 

Of the 620 cases whose data series were examined in our study; It was determined that 430 of them 

were men and 190 were women; It was observed that women were followed proportionally by 30.6%, 

followed by men by 69.4%. While it was observed in Kingma's study that women were more affected 

than men 11, in the majority of studies, it was observed that men were more affected than women 9, 

14,15, 16. 

Studies have shown that the percentage of men over women is 60-70%. 3,5, 14,15, 16,17,18,19. In our study, 

the male to female ratio was found to be close to many studies in the literature. Studies show that the 

proportion of men is high; It was thought to be due to the high physical activity intensity in the 

pediatric age population and the higher percentage of men working in relatively risky workplaces in 

the adult age group. 

According to the findings obtained from the data series, the average age in our study was found to be 

20.29. The minimum application age is 1 year and the highest application age is recorded as 89 years. 

In a study revealing the relationship between regional injuries and fall height distances, it was found 

to be 44.7 years 18. In a study examining the relationship between height and origin with specific 

skeletal fractures, it was found to be 55 years (13), and in another study on fatal falls from height and 

injury patterns, it was found to be 43.5 years 19. 

In our study, the number of applications in the first decade was 301 out of 620 cases, in the second 

decade 78, in the third decade 77, in the fourth decade 67, in the 5th decade 39, in the sixth decade 

26, in the seventh decade 21, and in the eighth decade 10 cases. In the study conducted by Kingma, 
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covering the years 1990-1997, evaluating the applications made to the emergency departments of 

Gröningen University; It was determined that 64% of falls occurred between the ages of 10 and 59 13. 

In a study conducted in Benin, the origins of death were investigated; It has been stated that accidents 

come first, and falls from construction due to work accidents come first among accidents 8,10. 

In our study, the rate of workplace accidents was found to be 5.3%, and it was determined that there 

were 33 workplace accidents out of 620 cases. Considering that the pediatric population constituted 

approximately 58.9 percent of the cases in our study, the rate of workplace accidents was found to be 

lower than other studies. 

While this difference between the studies can be interpreted as the origin being more related to work 

accidents, especially in provinces such as industry and shipyards, where occupational accidents due 

to falls from height are common, it should also be taken into consideration that most of the studies 

are postmortem autopsy studies. It should be taken into consideration that falls from roofs are 

common in the Southeastern Anatolia Region of our country or in geographies with similar climatic 

conditions, such as India, due to the habit of sleeping on roofs 9. 

In the biomechanics of falls from a height, the area affected by the trauma, the injuries that occur as 

a result of the spread of the force created by the traumatic effect, and the injury areas shape the vital 

importance and medical intervention of the injury that occurs in the person. 

In Bruno's study of falls from height, which evaluated suicide-related deaths; The rib cage (92%), 

lungs (76%), heart (53%) and liver (58%) were stated as the most injured areas and organs. In our 

study, the areas exposed to trauma and the areas where the injury occurred categorized as head-neck, 

thorax, abdomen-pelvis-lumbar, upper or lower extremities, two separate areas, three or more than 

three injured areas. 

In classification according to the region where the trauma is applied; the number of cases in which 

the cranium was exposed to traumatic impact was 179 with a percentage of 28.9%, the thorax was 46 

cases with a percentage of 7.6%, the number of cases in the abdomen, pelvis and lumbar region was 

49 cases with a percentage of 7.9%, the lower or upper extremity was 78 cases, the two regions were 

21%. It was determined that there were 133 cases with a percentage of .5, and three regions had 55 

cases with a percentage of 8.9%. 

In Lapostolle's study in France; It was determined that the head, thorax and side areas were the first 

areas to contact the ground with a rate of 44% 21. 

In our study, 159 cases with a percentage of 25.6% were injured in the cranium, 45 cases with a 

percentage of 7.3% were injured in the thorax, 83 cases with a percentage of 5.3% were injured in 

the abdomen-pelvis-lumbar region, 80 cases with a percentage of 12.9% were injured in the lower or 
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upper extremities, % It was determined that 61 cases were injured in two regions, with a percentage 

of 9.8%, and 24 cases were injured in 3 regions, with a percentage of 3.9%. 

 According to Bruno's study, head trauma is the most common, followed by chest, abdomen and 

extremity trauma 22. 

In a study conducted by Kingma at the University of Gröningen, 30% of the injuries were seen in the 

lower extremity and 30% in the upper extremity 13. 

In a study conducted in Germany, the most common injuries were found to be in the thorax, followed 

by the extremities and then the cranium 23. 

In our study, the frequency of exposure to traumatic effects and the frequency of injury to the cranium, 

thorax, abdomen, pelvis, lumbar region, upper or lower extremities, two separate regions, three or 

more regions were affected by distance changes, and the frequency of injury increased as the distance 

increased. In Atanasijevic's study revealing the relationship between injury frequency and distance; 

the results were found to be compatible with the hypothesis, and it was determined that the frequency 

of head and thorax injuries increased with distance. The relationship between abdominal injuries and 

height has not been determined 20. 

In our study, no statistically significant difference was found between average height and bone 

fracture areas.In Petaros's study examining the relationship between height and fractures, it was 

revealed that there is a significant statistical relationship between many body fractures and height, 

except head and shoulder regions.In the study, it was stated that there was a positive correlation 

between height and extremity fractures, and in head traumas, head fractures occurred at lower heights. 

In our study, the regions where fractures occurred were; Among 620 cases, fractures were observed 

in the cranium in 80 cases with a percentage of 12.9%, in the thorax in 30 cases with a percentage of 

4.87%, in the abdomen-pelvis-lumbar region with a percentage of 3.5% in 22 cases, and in the lower 

or upper extremities in 74 cases with a percentage of 11.9%. In Petaros's study, rib cage fractures 

were the most common at 73%, followed by spine fractures at 40%, lower extremity at 37%, upper 

extremity at 32% and pelvis fractures at 28%. In another study, rib fractures were found in 92%, 

sternum fractures in 46%, and clavicle fractures in 19% 22. 

In our study, it was found that the number of linear skull fractures was 8.7% with 54 cases, collapse 

fractures were seen in 11 cases with a rate of 1.8%, and cervical vertebra fractures were seen in 2 

cases with a percentage of 0.3%. It was determined that there was subarachnoid bleeding in 7 of the 

cases (1.1%), epidural bleeding in 8 cases (1.3%), and subdural bleeding in 11 cases (1.8%). In a 

study, it was recorded that 70% of all skull fractures occurring below 10 meters were linear fractures, 

28% were temporal fractures, and 27% were parietal fractures 15. 
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In a study, logistic regression analyzes were conducted between height and body parts; It has been 

shown that there is a significant relationship between height and fracture in many body regions15. In 

our study, no statistically significant difference was found between average height and bone fracture 

areas. However, a correlation was found between average height and number of days of 

hospitalization. 

In a study, fractures and the number of regions where they are located were classified; fractures were 

found in 36 cases in 1 region, 53 cases in 2 regions, 40 cases in 3 regions, 35 cases in 4 regions, 13 

cases in 5 regions, and 1 case in 7 regions13. In our study, it was determined that 1 fracture occurred 

in 144 cases, with the highest percentage of 23.1%. 

Liver is the most commonly injured solid abdominal organ in all blunt injuries 22,24. Injuries to the 

stomach and intestines are less common due to their ability to move within the abdomen. It is thought 

that the presence of kidney injuries in the retroperitoneal area and the presence of a thick fatty capsular 

structure have a protective cushion effect23. In our study, the most frequently injured organ was the 

lung in 63 cases with a percentage of 10.1%, followed by the liver in 5 cases, which is the most 

frequently injured internal organ with a percentage of 0.8%, and the spleen in 2 cases with a 

percentage of 0.3%. No kidney, bladder, small intestine, large intestine injuries were detected. In a 

study, it was recorded that the lung (76%) was the most frequently injured organ, while the liver 

(58%), spleen (36%), and kidney (28%) were injured24. In the studies, the most frequently injured 

organ was the lung, the most frequently injured organ. It was determined that the most frequently 

injured internal organ is the liver, and the same results were obtained in our study. 

Conclusion 

Falls from heights are an important global public health problem in terms of preventable 

trauma due to lack of attention and negligent behavior. Of the 620 cases, 430 were male and 190 were 

female, and the average age at presentation was 20.29. It is most frequently seen in children aged 2 

years with 9.7% of 60 cases, children under the age of 18 constitute 58.9% of the total cases, and 

5.3% of the cases are workplace accidents. 413 cases fell distance Information was not recorded. 

28.7% of the cases fell from a distance of less than 5 meters. The most commonly injured organ is 

the lung. Hospitalization was required in 10.6% of the cases. Surgery was performed on 6.6%. It has 

been determined that the overwhelming majority of workplace accident victims are men, in 32 out of 

33 accidents the victims are men, and workplace accidents occur most frequently in the summer 

season. 
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