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Predictors of hospitalization and surgical intervention
among patients with motorcycle injuries
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Abstract
Background To describe the distribution of injuries,
hospitalization rates by body areas injured, and surgeryrequiring admissions, and to identify independent
predictors of admission to a regional hospital in Jamaica.
Methods A cross-sectional study was conducted
among persons presenting to the St Ann’s Bay Regional
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Hospital in Jamaica (2016–2018) with injuries sustained
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as well as those referred to the Orthopaedic Outpatient
Department. Trained members of the orthopedic team
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administered a pretested questionnaire within 24 hours
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of presenting to the orthopedic service to elicit data
Accepted 30 July 2019
on sociodemographic characteristics, motor vehicle
collision circumstance and motor bike specifications,
physical injuries sustained and medical management,
as well as compliance with legal requirements for riding
a motorcycle. Associations between variables were
examined using χ2 tests and logistic regression.
Results There were 155 participants in the study, and
75.3% of motorcyclists with injuries required admission.
The average length of stay was approximately 10 days.
Surgery was required for 71.6% of those admitted.
Lower limb injuries constituted 55% of all injuries. The
independent predictors for admission were alcohol use
and total body areas involved. Motorcycle crash victims
who used alcohol close to the time of crash were three
times more likely to be admitted to hospital than those
who did not consume alcohol. As the total body areas
involved increased by one, there was a threefold increase
in the likelihood of being admitted. Additionally, the
greater the number of body areas involved, the greater
was the likelihood of admission.
Discussion Lower limb injuries are the most commonly
reported injuries among victims of motorcycle crashes.
Alcohol and total body areas involved are independent
predictors of admission to hospital. In the planning of
trauma delivery services, this information should be taken
into account.
Level of Evidence Level IV.
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Motorcycle-related injuries continue to increase
globally.1 These injuries are costly to individuals as
well as society.2 Injuries, especially to the young,
result in economic losses from premature mortality
or associated cost of care. The sequelae of these
injuries cause significant medical expenditure, loss
of work time, and intangible suffering.3–6
In Jamaica, 2017 data indicate that among road
traffic fatalities, the proportional mortality attributable to motorcycle crashes (drivers and pillion

riders) was approximately 34%.7 None of these
fatalities were 60 years or older.8 The number of
motorcycle crashes in Jamaica has increased from
45 in 2012, to 105 in 2017, the motorcycle crash
rate rising from 9.6 to 11.7 per 100 000 population
for the same period.9
Unlike other motor vehicles, motorcycles afford
no external protection to the rider. Consequently a
variety of injuries including musculoskeletal injuries
commonly occur. Orthopedic injuries predominate
among injuries after motorcycle crashes.10 11 Lower
limb injuries are preponderant, partly due to exposure or inadequate protection of the lower limbs,4 12
and in an early study inadequate footwear for the
rider and pillion and rear wheel defects were cited.13
Other common sites of injury are the upper limbs
and the thorax.10 11 14 Lin et al15 in their prospective
study found that severity of motorcycle injuries was
more likely to increase when the collisions involve
heavier vehicles and if the motor vehicle collision
occurred in poor lighting. Severity has been linked
to road conditions,16 17 rurality,10 16 older age,18 and
speeding.15 17
Kasantikul et al19 in their motor vehicle collision scene study found that alcohol was the most
important risk factor causing motorcycle crashes;
36% of the riders in their study were found to be
under the influence of alcohol. They stated that
motor vehicle collisions involving intoxicated riders
more commonly occurred on weekends, especially
at nights while the rider was on his way home; 33%
of intoxicated riders required hospitalization, 25%
did not go to hospital, and 42% were managed
solely in the emergency room. Rifaat et al17 also
found an association between alcohol use and
injury severity from motorcycle collisions; alcohol
impaired motorcyclists were approximately two to
three times more likely to have severe injuries.17
Gorski et al20 in their study of 270 riders involved
in motor vehicle collisions reported a mean age
of 26 years, and more than 99% were male. Of
the patients, 66% required admission and 36%
required surgery. Their hospital stay ranged from
1 to 9 days. In another study, almost one in three
patients required admission to the hospital (either
to the ward or the intensive care unit).21 Fouda et
al10 reported that surgical management for orthopedic injuries ensued in approximately 74% of
injured motorcyclists admitted.
Motorcycles are the vehicle of choice for many
road users due to their price and affordability, ease
of navigation through traffic, and ability to traverse
otherwise inaccessible areas. Little is known or
documented on admission rates and subsequent
need for surgical intervention among injured
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motorcyclists in Jamaica. Greater understanding of motorcycle
injuries and hospital-associated consequences is thus warranted.
This study describes the distribution of injuries, hospitalization rates by body areas injured, surgery-requiring admissions,
and independent predictors of admission to a regional hospital
in Jamaica. Hospitalization can serve as a proxy measure for
severity of injury.22 Study findings can elucidate the burden of
admissions and surgical implications and ultimately facilitate
better planning in the health sector. Additionally the findings
may help inform policies and strategies related to motorcycle
collisions and injuries.

Methods

During the period of March 2016 to June 2018, a cross-sectional
study was conducted among persons presenting to St Ann’s Bay
Regional Hospital in Jamaica for injuries sustained from motorcycle crashes. The hospital is the main referral facility in the
north-east region, consisting of the parishes of St Ann, St Mary,
and Portland.
A census was done of patients presenting to hospital for injuries resulting from a motorcycle crash who were admitted to the
surgery ward from the emergency room primarily for orthopedic
injuries, as well as such patients referred to the Orthopaedic
Outpatient Department. Orthopedic injuries in this study refer
to injuries of the musculoskeletal system, often relating to the
bones, muscles, joints, tendons, and ligaments. Trained members
of the orthopedic team administered a pretested questionnaire
within 24 hours of the patient presenting to the orthopedic
service to obtain data on sociodemographic characteristics as well
as crash circumstances. Clinical-related data were obtained from
patient charts. Where neurologically contraindicated, interviews
were deferred until deemed appropriate. The questionnaire
elicited data on sociodemographic characteristics (age, gender
employment status and parish of residence), crash circumstances
(reported main activity leading to motorcycle crash, ie, loss of
control and whether or not a collision occurred), and motor
bike specifications (cubic centimeter rating—the volume of the
internal combustion engine cylinders of motorcycles). Data
on legal requirements for riding a motor bike (use of helmet,
having a valid rider’s license and motorcycle insurance) as well
as alcohol use were collected. Alcohol use was deemed a history
of consumption of alcoholic beverage 3 hours or less prior to the
time of the crash and was self-reported. Information on physical
injuries sustained and subsequent medical management was also
obtained from patient charts.
Data were analyzed using SPSS V.20 and descriptive summaries
generated. Bivariate analysis examined the associations between
variables, and binary logistic regression was subsequently used to
identify predictors of admission. Variables entered in the model
were those with p values less than 0.1 in bivariate analyses (age,
alcohol use, collision, loss of control and total number of body
areas involved).

Results

A total of 155 persons presented to the hospital with motorcycle injuries (116 required admission and 39 were referred to
the orthopedic outpatient clinic). The majority (98.7%) of study
subjects were male. The median age was 28 years (IQR=16.5
years). Persons in the 20 to 29 years age category constituted
the largest (47.1%) proportion of motorcycle injuries, followed
by the 30 to 39 years age category (20.3%), whereas those
40 to 49 years and 50 and older each constituted 12.4%. The
under-20 years category had the lowest (7.8%) proportion of
2

Table 1

Injuries to body areas requiring admission and surgery
Requiring admission

Requiring surgery

n

%

n

%

16

9

56

6

38

10

10

100

5

50

Forearm

24

19

79

12

50

Arm/Shoulder

21

12

57

1

5

Foot

17

11

65

8

47

Ankle

24

17

71

15

63

Leg

36

33

92

28

78

Knee

11

9

82

7

64

Thigh

23

21

91

21

91

Pelvis

9

9

100

5

56

Spine

10

10

100

0

0

Body area
involved

Total
injured

Hand
Wrist

motorcycle injuries. Of the participants 63% lived in the parish
of St Ann, 18.2% in St Mary, and the remaining (18.8%) in other
parishes. Almost 88% of persons were employed, and at the time
of the motorcycle crash 91% were riders and 9% pillion riders.

Description of injuries

Injury was specified for 98.7% of the 155 persons who participated in the study. Lower limb accounted for 55% of injuries,
whereas 35% and 10% of injuries occurred in the upper limb
and the pelvis/spine, respectively. In the lower limb, leg, ankle,
and thigh injuries were most common, whereas forearm and
shoulder injuries were predominant in the upper limbs.

Admissions and surgeries for motorcycle injuries

Among motorcyclists presenting to hospital with injuries, 75.3%
(n=116) required admission. The duration of stay ranged from
1 to 89 days. The plurality (49.6%) were admitted for less than
1 week, 30.4% were admitted for 1 to 2 weeks, and 20% greater
than 2 weeks. The average length of stay was approximately 10
days (SD=8). Surgery was required for 71.6% (n=83) of those
admitted. As seen in table 1, the majority, identified with a particular body part injury, required admission (due to either significant injury to that body part or associated concomitant injury).
All motorcyclists with injuries to the pelvis and spine required
admission. Surgeries were predominantly done for lower limb
injuries, with the surgery to the thigh and legs accounting for the
largest proportion of body part injuries requiring surgery.
Tables 2 and 3 outline admission and surgery disaggregated
by sociodemographic characteristics, body areas involved, main
mechanism of injury (loss of control or collision), motorcycle
characteristics, and compliance with legal operations for operating a motorcycle. Statistically significant associations were
found with admission and alcohol use, total body areas involved,
and the mechanisms of injury (loss of control and collision).
Almost 84% of those who consumed alcohol close to the time
of the motorcycle crash were admitted to hospital, compared
with 68.5% of those who did not consume alcohol. As the total
number of body areas involved increased, generally the proportion requiring admission increased. Where loss of control was
the main mechanism involved in the injury, 85.2% of motorcyclists required admission. Among motorcyclists with collision as the main mechanism of injury, 70.3% of them required
admission. A statistically significant association was also noted
between total body areas involved and requirement for surgery.
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Table 2

Admission disaggregated by select variables

Table 3

Surgery disaggregated by select variables
Surgery, n (%)

Admission, n (%)
Yes

No

χ2, p value

 Male

114 (75.0)

38 (25.0)

0.415

 Female

2 (100.0)

0 (0.0)

 

Variables
Gender (n=154)

Yes

No

χ2, p value

 Male

91 (59.5)

62 (40.5)

0.245

 Female

2 (100.0)

0 (0.0)

Variables
Gender (n=155)

Age category (n=153) (years)

Age category (n=153) (years)

 Under 20

8 (66.7)

4 (33.3)

 

 Under 20

10 (83.3)

2 (16.7)

 20–29

55 (76.4)

17 (23.6)

 

 20–29

46 (63.9)

26 (36.1)

 30–39

26 (83.9)

5 (16.1)

0.067*

 30–39

18 (58.1)

13 (41.9)

 40–49

17 (89.5)

2 (10.5)

 

 40–49

9 (47.4)

10 (52.6)

 50 and over

10 (52.6)

9 (47.4)

 

 50 and over

9 (47.4)

10 (52.6)

Employment (n=153)

0.218

Employment (n=154)

 Yes

102 (76.1)

32 (23.9)

0.467

 Yes

78 (57.8)

57 (42.2)

 No

13 (68.4)

6 (31.6)

 

 No

14 (73.7)

5 (23.3)

 Yes

52 (83.9)

10 (16.1)

0.033†

 Yes

37 (59.7)

25 (40.3)

 No

61 (68.5)

28 (31.5)

 

 No

52 (58.4)

37 (41.6)

Alcohol use (n=151)

0.186

Alcohol use (n=151)

Total body areas involved (n=154)

0.878

Total body areas involved (n=154)

 1

77 (69.4)

34 (30.6)

 

 1

60 (54.1)

51 (45.9)

 2

29 (93.5)

2 (6.5)

 

 2

25 (80.6)

6 (19.4)

 3

7 (77.8)

2 (22.2)

0.034*

 3

4 (44.4)

5 (55.6)

 4

2 (100.0)

0 (0.0)

 

 4

2 (100.0)

0 (0.0)

 5

1 (100.0)

0 (0.0)

 

 5

1 (100.0)

0 (0.0)

0.019*

Loss of control (n=148)

Loss of control (n=148)
 Yes

69 (85.2)

12 (14.8)

0.003†

 Yes

51 (63.0)

30 (37.0)

 No

43 (64.2)

24 (35.8)

 

 No

38 (56.7)

29 (43.3)

 Yes

71 (70.3)

30 (29.7)

0.025†

 Yes

62 (61.4)

39 (38.6)

 No

41 (87.2)

6 (12.8)

 

 No

27 (57.4)

20 (42.6)

Collision (n=148)

0.44

Collision (n=148)

cc rating (n=149)

0.649

cc rating (n=149)

 150 cc and less

71 (73.2)

26 (26.8)

0.303

 150 cc and less

56 (57.7)

41 (42.3)

 Greater than
150 cc

42 (80.8)

10 (19.2)

 

 Greater than 150 cc

34 (65.4)

18 (34.6)

 Yes

18 (51.4)

17 (48.6)

 No

66 (62.3)

40 (37.7)

 Yes

20 (54.1)

17 (45.9)

 No

64 (61.5)

40 (38.5)

 Yes

25 (55.6)

20 (44.4)

 No

66 (61.1)

42 (38.9)

0.363

Insurance (n=141)

Insurance (n=141)

 

 Yes

24 (68.6)

11 (31.4)

0.196

 No

84 (79.2)

22 (20.8)

 

Rider’s license (n=141)
 Yes

27 (73.0)

10 (27.0)

0.545

 No

81 (77.9)

23 (22.1)

 

Helmet use (n=153)

 

 Yes

32 (71.1)

13 (28.9)

0.454

 No

83 (76.9)

25 (23.1)

 

*P value based on Fisher’s exact test.
†Denotes statistical significance at the 0.05 alpha level.
cc, cubic centimeter (represents the volume of the internal combustion engine
cylinders of motorcycles).

The proportion of persons requiring surgery increased as the
cumulative number of body parts involved increased.

Independent predictors of admission

A binary logistic regression model developed identified significant predictors of admission to hospital among motorcyclists
with injuries sustained from motorcycle crashes (table 4). Variables entered in the model were those with p values less than
0.1 in bivariate analyses (age, alcohol use, collision, loss of

0.257

Rider’s license (n=141)
0.426

Helmet use (n=153)
0.524

*P value based on Fisher’s exact test.
cc, cubic centimeter (represents the volume of the internal combustion engine
cylinders of motorcycles).

control, and total number of body areas involved). The significant predictors for admission were alcohol use and total body
areas involved. Motorcycle crash victims who used alcohol close
to the time of crash were three times more likely to be admitted
than those who did not consume alcohol. As the total body areas
involved increased by one, there was a threefold increase in the
likelihood of being admitted.

Discussion

Studies involving trauma epidemiology serve to document
critical information pertaining to mortality, morbidity, and
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Table 4

Predictors of admission and associated ORs

Variables

OR (95% CI)

P value

Alcohol
 No

Reference

 Yes

3.00 (1.17 to 7.74)*

0.023

Mechanism of injury (collision)
 No

Reference

 Yes

0.57 (0.16 to 2.01)

0.396

Mechanism of injury (loss of control)
 No

Reference

 Yes

2.73 (0.93 to 8.03)

0.069

Total number of body areas
involved

3.03 (1.01 to 9.11)*

0.049

Reference

–

Age category (years)
 Under 20
 20–29

1.05 (0.26 to 4.29)

0.944

 30–39

1.94 (0.38 to 9.79)

0.423

 40–49

2.89 (0.38 to 21.71)

0.309

 50 and over

0.31 (0.06 to 1.64)

0.167

*Denotes statistical significance at the 0.05 alpha level.

disability. Consistent with other studies, our findings confirmed
the predominance of lower limb injuries among injured motorcyclists.4 11 In our study, lower limb injuries had relatively high
rates of admission and surgical intervention. This observation warrants consideration in the planning of trauma service
delivery, particularly with respect to adequate human resources,
bed capacity, and equipment and supplies. Measures to prevent
lower limb injury such as wearing protective boots, kneepads,
and padded gears should be encouraged. One public health
measure to reduce such injuries is increased commercial access
and availability of these protective items by reducing or waiving
associated consumption taxes.
Hospitalization, a consequence of motorcycle injuries, can be
financially burdensome especially where there is prolonged stay.
In our study, the average length of stay was approximately 10
days and comparatively lower than 18.3 and 19.2 days reported
from Tanzania and Brazil.23 24 These differences may be due to
variations in case severity and availability of technology, operating theater time and staff, and bed capacity/occupancy.
Alcohol use was found to be an independently associated
factor for admission. There was a threefold increased probability
of being admitted among those who had used alcohol close to
the time of motor vehicle collision. Our results are consistent
with that of Rifaat et al,17 who found a 2.7 to 3.2 times greater
risk of injury when alcohol was involved. Our findings underscore the importance of refraining from alcohol use when operating motorcycles and its importance in reducing injury should a
motor vehicle collision occur.
The total number of body areas involved likely reflects the
injury impact; therefore, its association with admission and
surgery is not surprising. More injuries incur greater costs and
resource use. There is an imperative to reduce injury, through
reduction in speeding, better road conditions, law enforcement
initiatives, and use of protective gear.
Our study is the first to examine admission and surgical
intervention rates for motorcycle injuries in Jamaica. The study
allowed for real-time data collection. In our setting we have
added to the body of knowledge by revealing alcohol use as an
important determinant of admission to hospital.
4

We acknowledged the limitations of our study. Alcohol use
was self-reported and not objectively verified. The study was also
confined to one health region and the results are not necessarily
generalizable to the wider national population. Injuries by body
part are reported as isolated injuries primarily to illustrate the
distribution of injuries. However, decisions around admissions
and subsequent operations are likely a function of combinations
of injuries. Future work may explore this further.

Conclusion

Lower limb injuries are the most commonly reported injuries
among victims of motorcycle crashes. Alcohol and total body
areas involved are independent predictors of admission to
hospital. The information regarding admission and surgical
interventions should be taken into account to ensure relevance,
adequacy, and responsiveness of trauma delivery services. Sanctions relating to alcohol use while riding motorcycles should
be more rigorously enforced. Greater use of protective gear
including lower limb protection should be advocated.
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