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ABSTRACT
Open long bone fractures are severe injuries caused mainly by high-energy trauma, including road traffic accidents, falls, and industrial incidents. They carry significant risks of infection, delayed union, and functional impairment. Understanding patient demographics and fracture patterns is vital for optimizing management and prevention. The objective of this study was’ to describe the demographic, clinical, and fracture characteristics of adult patients with open long bone fractures at a tertiary hospital in Kenya. A prospective descriptive study was conducted at Moi Teaching and Referral Hospital from January to September 2024. Adults (≥18 years) with open fractures of the humerus, radius, ulna, femur, tibia, or fibula were consecutively enrolled, totaling 230 patients with 241 fractures. Data on demographics, injury mechanism, fracture characteristics, and Gustilo–Anderson classification were collected via structured interviews and medical record review. Descriptive statistics were computed using SPSS v26. Mean age was 36.9 ± 14.9 years; 74.3% were male. Road traffic accidents caused 65.2% of injuries. Lower extremity fractures predominated (82.2%), most commonly tibia–fibula (57.3%). Comminuted fractures were most frequent (58.5%), with nearly equal right (51.0%) and left (49.0%) distribution. Gustilo–Anderson types I, II, and III comprised 19.9%, 38.2%, and 41.9% of fractures, respectively. Open long bone fractures in this tertiary setting mainly affected young males, were largely due to high-energy trauma—particularly road traffic accidents—and frequently involved severe lower extremity injuries.
Keywords: Open fractures, Long bones, Gustilo-Anderson classification, road traffic accident, high energy trauma 

*Corresponding Author Email: kesentsengkemang@gmail.com
Received 13 February 2026, Accepted 07 March 2026

INTRODUCTION
Open fractures are severe musculoskeletal injuries characterized by communication between the fracture site and the external environment, exposing bone and soft tissues to contamination and increasing the risk of complications. These injuries represent a significant challenge in orthopaedic trauma due to their association with high-energy mechanisms, complex soft tissue damage, and increased morbidity [1, 2]. Accurate characterization of injury patterns and patient profiles is essential for guiding management strategies and improving outcomes.
Long bones, including the femur, tibia, humerus, and forearm bones, are frequently involved in traumatic injuries because of their biomechanical role in weight-bearing and locomotion. Open fractures commonly result from road traffic accidents, firearm injuries, falls, and sports-related trauma, with injury patterns influenced by regional trauma epidemiology and healthcare system factors [ 3-6]. Standardized classification systems, such as the Gustilo–Anderson classification, facilitate assessment of injury severity and guide clinical decision-making [7].
In low- and middle-income countries, including Kenya, trauma represents a major public health burden, and tertiary referral hospitals manage a high volume of open fractures. Previous local studies have reported substantial complication rates among patients with open fractures; however, detailed characterization of demographic factors, clinical features, and fracture patterns remains limited [8]. Characterization of these factors is critical for optimizing trauma care delivery, guiding resource allocation, and informing preventive strategies.
Therefore, this study aimed to analyze the demographic, clinical, and fracture characteristics of patients with open long bone fractures treated at a tertiary care hospital in Kenya
MATERIALS AND METHOD
This prospective descriptive study was conducted at the orthopaedic wards and outpatient clinics of Moi Teaching and Referral Hospital (MTRH), a tertiary referral centre in Eldoret, Kenya, serving a large regional population. Adult patients aged ≥18 years presenting with open fractures of long bones—including the humerus, radius, ulna, femur, tibia, and fibula—between January 1, 2024 and September 30, 2024 were included. Open fractures were diagnosed based on clinical assessment supported by radiographic evaluation.
Consecutive eligible patients were enrolled using a convenience sampling approach. Data were collected through structured face-to-face interviews and review of medical records using a standardized data collection tool. Variables recorded included sociodemographic characteristics (age, sex, education level, occupation), mechanism of injury, anatomical location of fracture, fracture laterality, fracture pattern, and injury severity classified according to the Gustilo–Anderson classification determined at initial surgical management. A total of 230 adult patients (≥18 years) treated at MTRH with 241 open long bone fractures completed the study. 
Data were entered into Microsoft Excel and analyzed using IBM SPSS Statistics version 26. Categorical variables were summarized using frequencies and percentages, while continuous variables were presented as means with standard deviations or ranges as appropriate. Ethical approval was obtained prior to study initiation, and written informed consent was obtained from all participants. 
RESULTS AND DISCUSSION
Socio-demographic Characteristics
The ages of the study population ranged from 18 to 91 years (mean age 36.9 ± 14.9 years). A higher incidence of fractures was observed in males (74.3%) compared to females (25.7%), with a male-to-female ratio of 3:1. The majority of participants had informal occupations (45.6%), followed by those with formal occupations (16.1%), unemployed individuals (22.6%), students (7.0%), and pensioners (8.7%). The educational background varied, with 42.2% having secondary education, 24.8% having tertiary education, and 14.7% having no formal education. Table 1 summarizes the socio-demographic data of the participants.
Table 1: Socio-demographic characteristics
	 
	n =230
	

	Variable
	Frequency 
	Percentage (%)

	Age (years)
	 36.9 (14.9) years
	

	Range 
	 18 – 91 years
	

	Gender
	 
	

	Male
	171
	74.3

	Female
	59
	25.7

	Occupation
	 
	

	Formal 
	37 
	16.1

	Informal 
	105 
	45.6

	Unemployed
	52 
	22.6

	Students
	16 
	7.0

	Pensioner
	20 
	8.7

	Education
	 
	

	none
	34 
	14.7

	Primary 
	42 
	18.3

	Secondary
	97
	42.2

	Tertiary
	57
	24.8


Figure 1 shows that the highest incidence of fractures occurred in the 20–25 age group, followed by the 26–30 age group. For males, the peak incidence occurred between the ages of 26–30, while for females, the peak was observed in the 20–25 age group (figure 2).


Figure 1: Age distribution

Figure 2: Age distribution by Gender
Etiology of Injury
Table 2 shows that road traffic accidents were the leading cause of open long bone fractures (65.2%), followed by assaults (13.9%). Other causes included falls (7%), work-related injuries (4.8%), sports injuries (2.6%), and gunshot wounds (6.1%).



Table 2: Etiology of injury
	Mechanism of Injury
	Frequency
	Percentage (%)

	Road traffic accident
	150
	65.2

	Assault
	32
	13.9

	Falls
	16
	7.0

	Work-related injury
	11
	4.8

	Sports
	6
	2.6

	Gunshot
	14
	6.1

	Others
	1
	0.4


Fracture Characteristics
The distribution of fractures is shown in Table 3. The majority of fractures were in the lower extremity (82.2%), with tibia and fibula fractures accounting for 57.3% of cases. The femur was the second most commonly fractured bone in the lower limb, followed by the tibia. In the upper extremity, fractures of the humerus and radius/ulna were the most common. The most frequent fracture pattern was comminuted (58.5%), followed by transverse and oblique fractures, each accounting for 14.1% of cases. Fractures showed a slight predilection for the right side (51.0%) compared to the left side (49.0%).
Table 3: Fracture characteristics
	Bones Involved
	Frequency (n)
	Percentage (%)

	Upper Extremity
	
	

	Humerus
	15
	6.2

	Radius/Ulna
	13
	5.4

	Lower Extremity
	
	

	Femur
	41
	17.0

	Tibia/Fibula
	138
	57.3

	Tibia
	16
	6.6

	Fibula
	3
	1.2

	Fracture Pattern
	
	

	Comminuted
	141
	58.5

	Spiral
	19
	7.9

	Oblique
	34
	14.1

	Transverse
	34
	14.1

	Segmental
	13
	5.4

	Laterality (Side)
	
	

	Right
	123
	51.0

	Left
	118
	49.0


Gustilo-Anderson Classification
Table 4: Severity of facture
	Gustilo-Anderson Classification
	Frequency
	Percentage (%)

	Type I
	48
	19.9

	Type II
	92
	38.2

	Type III
	
	

	IIIA
	61
	25.3

	IIIB
	34
	14.1

	IIIC
	6
	2.5


Among the 241 open fractures, 19.9% were type I, 38.2% were type II, and 41.9% were type III according to the Gustilo-Anderson classification. Type III fractures were further classified into subtypes A (25.3%), B (14.1%), and C (2.5%).
DISCUSSION
The male predominance observed in this study (male-to-female ratio of 3:1) is consistent with reports from several other studies across sub-Saharan Africa and Europe. In studies conducted in Togo and Cameroon, similar male-to-female ratios of 3:1 were reported, indicating that males are more frequently involved in high-energy trauma such as road traffic accidents and occupational hazards [9, 10]. Similarly, a study in Europe, found that 69.1% of cases were male [11]. The predominance of males is largely attributed to their greater involvement in physically demanding activities, which increase exposure to high-energy trauma mechanisms such as motor vehicle accidents and sports injuries.
The mean age of 36.9 years aligns with the findings from Togo which reported an average age of 38.1 years [9]. Additionally, in Ethiopia a mean age of 32 years for open fracture patients was observed, which is slightly lower but still within the economically productive age group [12]. Most open fractures occurred in the 20-30 age group, consistent with reports from Rwanda and Ethiopia where over 75% of cases were found in individuals aged 18-45 years [12,13]. The trend of younger adults being most affected by open fractures is likely due to higher exposure to high-energy injury mechanisms, such as motor vehicle collisions and occupational accidents.
This study also revealed that most participants were engaged in informal occupations (45.6%), including jobs such as motorists, farmers, traders, and construction workers. This mirrors findings from another study in Kenya, which found similar trends among farmers and motorists [14]. Additionally, in Camerron it was observed that 71.3% of individuals with open fractures were involved in informal occupations [10]. This suggests that individuals in physically demanding roles are more vulnerable to open fractures, possibly due to their exposure to hazardous environments and manual labor. In Brazil similar trends were reported, emphasizing the increased risk in individuals involved in manual and high-risk activities [15].
Regarding education, most participants (42.2%) had secondary education, and 14.7% had no formal education. This trend is consistent with findings from in Cameroon, which noted that a significant proportion of participants had primary and secondary education levels [10]. This pattern suggests that lower educational levels correlate with an increased likelihood of engaging in manual, labor-intensive occupations, which may expose individuals to higher risks of injury.
Road traffic accidents (RTAs) were the leading cause of open long bone fractures (65.2%), aligning with findings several studies in Africa where RTAs accounted for a similar proportion of injuries [9 -10, 13]. RTAs are the most common cause of high-energy trauma in sub-Saharan Africa, where rapid urbanization and increased vehicle use have heightened the risk of traffic accidents. Assaults (13.9%) and falls (7%) followed as the next most common causes, corroborating previous findings in Kenya and Cameroon [8, 10], where interpersonal violence and occupational accidents were also prevalent causes of open fractures.
Fractures involving the lower extremities (82.2%) were most commonly observed, particularly fractures of the tibia and fibula (57.3%), a pattern consistent with other studies in sub-Saharan Africa [9, 10]. A Study in Rwanda also reported that fractures of the tibia and fibula were the most common in lower limb injuries, similar to findings in Europe, where 52.6% of open fractures involved the lower limbs [11, 12]. The high incidence of tibia fractures can be attributed to the bone's superficial location, making it vulnerable to direct trauma.
The comminuted fracture pattern (58.5%) was the most frequent, aligning with the association between high-energy trauma (e.g., RTAs) and complex fractures. The predominance of comminuted fractures is consistent with the results from Camerron, which also found comminuted fractures to be the most common pattern in open fractures [10]. The high-energy mechanisms involved in RTAs typically lead to these types of fractures, which are more challenging to manage and have higher infection risks.
CONCLUSION
Open long bone fractures at this tertiary referral centre predominantly affected young adult males and were largely associated with high-energy mechanisms, particularly road traffic injuries. Lower extremity involvement, especially tibia–fibula fractures, and comminuted fracture patterns were most common, with a substantial proportion of injuries classified as severe according to the Gustilo–Anderson system. These findings reflect the significant burden of high-energy trauma in low- and middle-income settings and highlight the need for targeted injury prevention strategies, optimized trauma system organization, and resource allocation aligned with local epidemiological patterns. Characterization of demographic and fracture profiles provides essential baseline data to inform orthopedic care planning and future research in similar environments.
REFERENCES
1. Coombs J, Billow D, Cereijo C, Patterson B, Pinney S. Current concept review: Risk factors for infection following open fractures. Orthop Res Rev. 2022; 14:383-391. doi:10.2147/ORR.S384845
2. Sop JL, Sop A. Open fracture management. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2022. doi:10.1097/oi9.0000000000000074
3. Cross WW 3rd, Swiontkowski MF. Treatment principles in the management of open fractures. Indian J Orthop. 2008;42(4):377-386.
4. Buteera AM, Byimana J. Principles of management of open fractures. East Cent Afr J Surg. 2009;14(2):2-8.
5. Ondari JN, Masika MM, Ombachi RB, Ating’a JE. Unblinded randomized control trial on prophylactic antibiotic use in Gustilo II open tibia fractures at Kenyatta National Hospital, Kenya. Injury. 2016;47(10):2288-2293. doi:10.1016/j.injury.2016.07.014
6. Thuita MJ, Chumo SF, Muthike GE. A prospective study of bacterial isolates profile in infected open fractures. Afr J Microbiol Res. 2021;15(4):183-188. doi:10.5897/AJMR2021.9511
7. Whittle AP. General principles of fracture treatment. In: Campbell’s Operative Orthopaedics. 17th ed. Philadelphia: Elsevier; 2017.
8. Ayumba BR, Lelei LK, Emarah AM, Lagat DJ. Management of patients with post-traumatic exposed bones at Moi Teaching and Referral Hospital, Eldoret, Kenya. East Afr Orthop J. 2015;9(1):21-26.
9. Kombate NK, Walla A, Akloa K, et al. Epidemiology of open limb fractures in a low-income country. Open J Orthop. 2017;7(11):356-361. doi:10.4236/ojo.2017.711036
10. Nana TC, Pius F, Martin NM, et al. Epidemiological and clinical pattern of open fractures of long bones of the lower limbs in the South-West Region of Cameroon: A 5-year review. Open J Orthop. 2021;11(9):278-287. doi:10.4236/ojo.2021.119026
11. Court-Brown CM, Bugler KE, Clement ND, Duckworth AD, McQueen MM. The epidemiology of open fractures in adults: A 15-year review. Injury. 2012;43(6):891-897. doi:10.1016/j.injury.2011.12.007
12. Hailu S, Mengesha MG. Prevalence of delayed presentation of open long bone fractures. 2020;58:200-204.
13. Twagirayezu E, Bonane A. Open fractures in Rwanda: The Kigali experience. East Cent Afr J Surg. 2008;13(1):77-84.
14. Nyamosi IR. Outcomes of open long bone fractures treated with external fixators at Moi Teaching and Referral Hospital, Eldoret, Kenya [MMed thesis]. Eldoret: Moi University; 2019.
15. Costa FCD, Reis JMD, Reis SPD, Bartelega LA, Melo NFD, Araújo CDM. Epidemiology of open fractures and degree of satisfaction of initial care. Acta Ortop Bras. 2022;30(4):1-5. doi:10.1590/1413-785220223004e245221


























	[image: C:\Users\HP\Desktop\BJMHR 011.png]BJMHR is 
· Peer reviewed
· Monthly
· Rapid publication 
· Submit your next manuscript at
editor@bjmhr.com



	Please cite this article as: Kemang et al., Analysis of Demographic, Clinical and Fracture Characteristics of Patients with Open Long Bone Fractures. British Journal of Medical and Health Research 2026.



www.bjmhr.com	2

image2.emf
7

50

47

30

28

15

20

8

9

6

10

0

10

20

30

40

50

60

<20 20-2526-3031-3536-4041-4546-5051-5556-6061-65 >65

Frequency

Age (Years)

Age Distribution


Microsoft_Excel_97-2003_Worksheet.xls
Chart1

		<20

		20-25

		26-30

		31-35

		36-40

		41-45

		46-50

		51-55

		56-60

		61-65

		>65



Age (Years)

Age (Years)

Frequency

Age Distribution

7

50

47

30

28

15

20

8

9

6

10



Sheet1

				Age (Years)		Series 2		Series 3

		<20		7		2.4		2

		20-25		50		4.4		2

		26-30		47		1.8		3

		31-35		30		2.8		5

		36-40		28

		41-45		15

		46-50		20

		51-55		8

		56-60		9

		61-65		6

		>65		10






image3.emf
4.8

19.1

21.9

13.1

12.6

6.6

8.2

4.4

3.8

2.2

3.3

1.6

23.9

12.7

11.1

9.5

7.3

9.5

1.6

7.9

4.8

10.1

0

5

10

15

20

25

30

<20 20-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-65 >65

Frequency (%)

Age group per gender

Male Female


Microsoft_Excel_97-2003_Worksheet1.xls
Chart1

		<20		<20

		20-25		20-25

		26-30		26-30

		31-35		31-35

		36-40		36-40

		41-45		41-45

		46-50		46-50

		51-55		51-55

		56-60		56-60

		61-65		61-65

		>65		>65



Male

Female

Age group per gender

Frequency (%)

4.8

1.6

19.1

23.9

21.9

12.7

13.1

11.1

12.6

9.5

6.6

7.3

8.2

9.5

4.4

1.6

3.8

7.9

2.2

4.8

3.3

10.1



Sheet1

				Male		Female		Series 3

		<20		4.8		1.6		2

		20-25		19.1		23.9		2

		26-30		21.9		12.7		3

		31-35		13.1		11.1		5

		36-40		12.6		9.5

		41-45		6.6		7.3

		46-50		8.2		9.5

		51-55		4.4		1.6

		56-60		3.8		7.9

		61-65		2.2		4.8

		>65		3.3		10.1






image4.png




image1.png




