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Introduction: Fall injuries are an important public health concern and remain a growing 
health problem globally. Falls are predicted to rise in rank compared to other causes of death, 
to become the 17th leading cause of death by 2030 unless necessary intervention is given.
Purpose: This study was aimed to assess the pattern, outcomes of fall injuries, and 
associated factors.
Methods: A cross-sectional study design was employed to review a patient’s registration 
chart from January 1, 2019 to December 31, 2019. Data were collected using a structured 
checklist developed from previous similar studies. The checked data were entered into Epi 
data 4.1 versions. Then, it was exported to SPSS 25 versions for analysis. Data were 
analyzed using descriptive statistics and logistic regression. In the multivariate logistic 
regression predictors having a P-value < 0.05 were considered to be statistically associated.
Results: A total of 331 patients’ charts were reviewed. The most common outcome of 
falling injury was alive 284 (85.8%) while death accounts for 47 (14.2%). Among injured 
body parts, extremity accounts for around one-fourth, 88 (26.6%), followed by head injury 
68 (20.5%). In multivariate logistic regression, those patients aged ≥65 years had 6.15 times 
more likely to die than those patients aged between 15 and 30 years (AOR 6.15; 95% CI 
2.82–14.37, P=0.015), and participants with comorbidity were 1.6 times more likely to die 
than to be discharged (AOR 1.60; 95% CI, 1.01–5.09, P=0.005) due to falling injury, whereas 
patient’s occupation, marital status, and sex had no significant association with outcomes of 
a fall injury.
Conclusion: The most common outcomes of fall injury were discharged with improvement 
even though there was a high death rate. Extremity injuries were the most common pattern of 
injury. Fall is high-risk mortality in the older age group. Furthermore, patient with comor-
bidity, fall from height and injury to spinal cord and poly-trauma is more likely to die relative 
to other patients.
Keywords: pattern, injuries, outcome, fall, emergency department

Introduction
Fall injuries are an important public health concern and remain a growing health 
problem worldwide.1–3 Globally, falls are the second leading cause of unintentional 
injury deaths, with 80% occurring in low- and middle-income countries.4,5 More 
than 5 million people die each year as a result of injuries, of which fall injuries 
account for 14% of it. This accounts for 9% of the world’s deaths, almost 1.7 times 
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the number of fatalities that result from HIV/AIDS, tuber-
culosis, and malaria combined. Two of the three leading 
causes of injury deaths road traffic injuries and falls – are 
predicted to rise in rank compared to other causes of death, 
with falls rising to become the 17th leading cause of death 
by 2030 unless necessary intervention is given.1 A five 
years survey study conducted in Ethiopia shows that 
a total of 136 (21.8%) of accidental fall-related death 
was reported.6 From 2005 to 2015, global deaths due to 
falling increased by about 21%, and a major contributor to 
this were population growth and aging. If the problem was 
left unaddressed, the burden of fall injuries is projected to 
increase by 100% by the year 2030.4

The mechanism of fall injury category contains many 
different types of events, including falls from height, falls 
from the same level such as fall due to slipping, tripping, 
or pushing, and collisions due to pushing by another 
person.6,7

Many factors affect the mortality and morbidity of 
falls, such as patient age, gender, the co-morbidity asso-
ciated with chronic illnesses, fall height, cause of fall, type 
of ground on which the patient fell, and body parts injured 
and risky behavior such as the intake of multiple medica-
tions, excess alcohol use, and sedentary behavior can 
increase risk fall and its consequences.8,9 Moreover, expo-
sure to environmental risk factors such as narrow steps, 
slippery surfaces of stairs, looser rugs, Poor building 
design, cracked or uneven sidewalks, and poor lighting 
in public places are such hazards that might result in 
a fall injury.10

Hence, to decrease fall injuries and their consequences 
there should be preventive strategies that focus on educa-
tion, training, creating safer environments, prioritizing 
fall-related research, and establishing effective policies to 
reduce risk.1

Generally, a different study was conducted worldwide 
regarding fall injuries with many recommendations to 
reduce its burden even though some recent reports show 
the consequence and health burden of fall injuries are 
increasing.6,10–14 However, there is a lack of data in 
Ethiopia in line with pattern and outcomes of fall injuries 
and its associated factors these might be important for health 
workers and managers to show the gap-related with fall 
injuries and its health burden and provide a direction on 
how to prevent fall injuries in the country. Additionally, this 
study might add whether problems related to falling injuries 
are universal to low-income countries since the study site 

represent it. So, this study aims to identify the pattern, out-
comes, and associated factors of a fall injury.

Methods and Materials
A cross-sectional study design was conducted from the 
patient chart at Addis Ababa burn emergency and trauma 
(AaBET) hospital. The patient population included in the 
study was between January 1, 2019 and December 31, 
2019. There are four trauma centers found in Addis 
Ababa Ethiopia. Of which two of them are major trauma 
centers (Alert Trauma Centre and AaBET hospital). 
AaBET hospital currently provides health care services 
in specialties namely; orthopedics, neurosurgery, plastic 
and reconstructive surgery, and emergency and critical 
care with more than 200 beds. It serves approximately 
20–30,000 patients at ED per year.15

Study Population
Fall injury patient’s chart who had visited ED of AaBET 
hospital from 1st January 2019–31st December 2019.

Sample Size Determination and Sampling 
Procedure
Due to logistics and resources constraints to include all the 
study population for study, the sample size was determined 
using single population formula with confidence level 
95%, 5% margin of error, p (proportion of patients who 
had alive outcome from fall injury) =50%, ni (initial 
sample size) = Zα=2ð Þ

2 p 1 � pð Þ=d2¼ 384 Since the sam-
ple size was taken from less than 10,000 populations 
adjusted correctional formula was used. nf= ni(N)/ni±N 
= 310 Where N=1609, is the total number of fall injuries 
patients admitted at AaBET hospital from 1st 
January 2019–31st December 2019.

Finally, after adding 10% contingency for incomplete 
data, a total of 341 patient charts were targeted for the 
study. To select each study unit, systematic random sam-
pling technique was used using order of chart review by 
sampling fraction (k)= N/nf =1609/384=5 the first chart 
review was selected using the lottery method, then the 
subsequent patient’s chart review was obtained by adding 
the sample fraction (5).

Eligibility Criteria
All patients’ registration charts with fall injuries with 
complete data were included in the study while charts of 
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patients with fall injuries aged < 14 years were excluded 
from the study.

Data Collection Tool and Procedures
A checklist was developed from previous similar studies 
which contain socio-demographic characteristics, the pat-
tern of falling injury, outcomes, and factors associated 
with fall injury.2,16–20

Data were collected through chart review based on 
inclusion criteria by trained 5BSc Nurses.

Data Quality Assurance
The chart review instrument was pilot tested at Black Lion 
hospital on 5% of sample size and reliability statistics 
were computed with Cronbach’s alpha of 0.78 to check 
the consistency of the Checklist. Training about the con-
tents of the checklist was given for data collectors three 
days before the data collection period. During the period 
of data collection, the supervisor was provided on-site 
close supervision, technical support, and all filled check-
lists were checked daily for completeness, accuracy, and 
consistency, and charts with incomplete information were 
excluded from the study.

Data Processing and Analysis
Checked data were entered into Epi data 4.1 versions. 
Then, cleaned data were exported and analyzed using 
SPSS 25.0 versions. Descriptive statistics were used to 
summarize categorical variables of patients’ characteristics 
and patterns, outcomes of fall injuries. The outcomes of 
fall injury were dichotomized into death and alive then, it 
was analyzed using binary logistic regression. The fitness 
of the model was checked by the Hosmer-Lemeshow 
goodness-of-fit test. In the binary logistic regression, pre-
dictors with p-value < 0.25 at 95% CI were candidates for 
multivariate logistic regression. In the multivariate logistic 
regression predictors with a probability value of < 0.05 
were considered statistically significant.

Ethical Consideration
Before starting data collection, a letter of permission was 
obtained from the Addis Ababa university department of 
emergency medicine’s ethical review committee with Ref 
No. EM/SM/337/2012 and was given to the AaBET hos-
pital administrator. Permission was taken to review 
patients’ registration charts. The patient’s names were 
omitted from the Checklist. Confidentiality of all the docu-
ments reviewed was highly secured throughout the data 

collection of the research process. This study was con-
ducted in accordance with the Declaration of Helsinki. The 
patient informed consent was waived due to the anon-
ymized data.

Results
Socio-Demographic Characteristics
A total of 331 participants were included in the study giving 
a completion rate of 97.1%. The mean age of respondents 
was 40.87 ± 19.5 years. Regarding the sex of participants, 
207 (62.5%) were males. The most common occupational 
status of participants was governmental employees which 
accounts for 65 (19.6%) and 46 (13.9%) of them were daily 
laborers. The majority of participants’ residence area was 
urban which accounts for 253 (76.4%) (Table 1).

Outcomes and Factors Associated with 
Fall Injuries
Among the study participants with fall injuries more than 
three-fourth, 284 (85.8%), had alive outcomes from fall 
injuries whereas the 47 (14.2%) of them had died due to 
fall injuries. Of which factors related to fall injuries 
Comorbidity was a common factor 92 (71.3%), then 
Alcohol intoxicated accounts 29 (22.5%) (Table 2).

Types of Comorbidities Related to Fall 
Injury
The most common types of types of comorbidities related 
to fall injuries diabetes mellitus accounts for 23 (25.0%), 
followed by hypertension 20 (21.7%), then heart disease 
14 (15.2%) whereas postural hypotension was the least 
comorbidity related with fall injuries (Table 3).

Pattern and Mechanisms of Fall Injuries
Among injured body parts extremities injury accounts for 
around half of the fall injuries, 156 (47.1%), followed by 
head injury 78 (23.6%), whereas chest injury 18 (5.4%) 
was the least injured body part due to fall injury. The 
common cause of falling injuries was fall from the ground 
which accounts for 177 (53.47%), followed by fall from 
height 86 (26.0%), while the least cause of fall injuries 
was fall from stair 28 (8.46%) (Table 4).

Factors Associated with Outcomes of Fall 
Injuries
Before computing logistic regression, a cross tab was 
performed to identify whether the variables were 
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a candidate for bivariate logistic regression. Then, in the 
crude binary logistic regression model, fitness was 
checked using Hosmer Lemeshow’s goodness-of-fit test. 
In this regression predictor variable with p-value of < 0.25 
were a candidate for adjusted multivariate logistic 

regression. In this multivariate logistic regression, the 
method backward likelihood ratio (Backward LR) was 
used and those predictors with no association were 

Table 1 Socio-Demographic Characteristics of Patients with Fall Injury at AaBET Hospital (n=331) from January 1, 2019 to 
December 31, 2019

Variables Frequency (%) Outcomes of Fall Injuries

Alive n (%) Death n (%)Mean ±SD 40.87±19.5 
Years

Age 15–30 137(41.4%) 125(37.8%) 12(3.6%)

31–45 85(25.7%) 76(23.0%) 9(2.7%)

46–64 53(16.0%) 45(13.6%) 8(2.4%)

≥65 56(16.9%) 38(11.5%) 18(5.4%)

Sex Male 207(62.6%) 175(52.9%) 32(9.7%)

Female 124(37.4%) 109(32.9%) 15(4.5%)

Marital status Married 197(59.5%) 164(49.5%) 33(10.0%)

Single 102(30.8%) 94(28.4%) 8(2.4%)

Widowed/ Divorced 32 (9. 6%) 26(7.8%) 6(1.8%)

Occupation Government employee 65(19.6%) 61(18.4%) 4(1.2%)

Merchant 53(16.0%) 45(13.6%) 8(2.4%)

Farmer 44(13.3%) 33(10.0%) 11(3.3%)

Daily laborer 46(13.9%) 44(13.3%) 2(0.6%)

House wife 86(26.0%) 75(22.7%) 11(3.3%)

Other* 37(11.2%) 26(7.9%) 11(3.3%)

Residence area Urban 253(76.5%) 221(66.8%) 32(9.7%)

Rural 78(23.5%) 63(19.0%) 15(4.5%)

Note: *Pensioner, jobless.

Table 2 Outcomes and Factors Related to Fall Injuries Among 
Patients Admitted at AaBET Hospital from January 1, 2019 to 
December 31, 2019

Variables Frequency Percent

Outcome of fall injuries 
(n=331)

Alive 284 85.8

Death 47 14.2

Factors related to fall 

injuries(n=129)

Alcohol 

intoxicated

29 22.5

Comorbidity 92 71.3

Other* 8 6.2

Note: *History of previous surgery, history of previous fall injuries.

Table 3 Types of Comorbidities in a Patient with Fall Injuries at 
AaBET Hospital from January 1, 2019 to December 31, 2019

Variables Frequency Percent

Types of 
comorbidities  
(n= 92)

Hypertension 20 21.7

Diabetes mellitus 23 25.0

Postural hypotension 2 2.2

Heart disease 14 15.2

Seizure disorder 11 11.9

Psychiatric disorder 7 7.6

Cancer 8 8.7

Other* 7 7.6

Note: *Stroke, arthritis, and syncope.
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removed in stepwise and the predictors in the last step in 
the model were considered to identify the association. 
Note: In the table of binary and multivariate logistic 
regression some variables were combined due to its 
small numbers.

In binary logistic regression age, comorbidity, occupa-
tion, injured site, and mechanisms of injury were found to 
be associated factors for the outcome of fall injuries with 
a P-value of <0.25, 95% CI. Those patients aged ≥65 years 
old were 1.5 times more likely than patients with the age 
of 15–30 years to die than to be discharged after improve 
(COR 1.51; 95% CI 0.68–3.32, P=0.025), daily laborer 
patients had 2.9 times probability of die than government 
employee (COR 2.92; 95% CI 0.91–9.38, P=0.032). 
Additionally, patients who had fallen from height were 
4.3 times more likely to die than patients who fall from 
a stair (COR 4.33; 95% CI 1.54–12.15, P=0.002) and those 
patients who had comorbidity was 1.35 times more likely 
to die than to be improved (COR 1.35; 95% CI 0.55–3.35, 
P=0.014*) (Table 5).

Based on multivariate logistic regression those patients 
aged ≥65 years old had 6.15 times more likely to die than 
those patients aged between 15 and 30 years (AOR 6.15; 
95% CI 2.82–14.37, P=0.015). Those patients with comor-
bidity were 8.7 times more likely to die due to fall injury 
than those patients who had no comorbidity (AOR 8.72; 
95% CI, 1.84–19.95, P= 0.014). Patients with comorbidity 
were 1.6 times more likely to die than alcohol-intoxicated 

patients due to fall injury (AOR 1.60; 95% CI, 1.01–5.0 9, 
P=0.005). Additionally, injured body sites and mechanism/ 
cause of fall injury were significant associations at 95% CI 
with a p-value < 0.05. While variables like, sex, residence 
area, marital status, and occupations of the patients had no 
significant association with the outcomes of a fall injury 
(Table 5).

Discussion
Fall was the leading cause of unintentional injury which 
occurs both in low- and middle-income countries and it 
might occur due to some risk factors like aging, comor-
bidity, and occupational status.5,14 There is a lack of data 
in Ethiopia in line with pattern and outcomes of fall 
injuries and its associated factors this study might be 
important for health workers and managers to show the 
gap-related with falls injuries and its health burden and 
provide a direction on how to prevent fall injuries in the 
country. So, this study aimed to identify the common 
cause, the outcome of fall injuries, and its associated 
factors.

This study shows that most patients, 284 (85.8%) with 
fall injury had improved outcome even though, death 
accounts for 47 (14.2%) among patients with fall injury, 
of which 10 (68%) of them were found, 65 age groups. 
This study finding was higher than a study conducted in 
Europe by the institute of global health shows that falls are 
5.7% of the patients with fall injuries were dead.21 

Furthermore, a retrospective study was done in Iran and 
the USA showed 5.6% of patients died and the majority of 
them were in equal or greater than 62 years old group and 
a total, of 853 (2.7%) died among patients who visit 
emergency departments due to falling injuries from all 
trauma cases, respectively.22,23 This inconsistency might 
have occurred due to early health care accessibility and 
quality of health care differences among developing and 
developed countries. Our study was comparable to a 2015 
national safety council report that revealed 2016, 697 
(11.5%) patients died due to fall injury.24 Additionally, 
a retrospective study conducted in Ethiopia was relatively 
comparable with this study finding that showed the major-
ity, 92.5%, of the cases of fall injuries were discharged 
with improvement and follow-up.25 This study is also 
supported by another study conducted in Taiwan that 
shows elderly patients in fall accidents tend to experience 
a higher mortality rate compared to adult patients.26 The 
possible reason for this comparability might be due to 
identical study design, selecting study participants, and 

Table 4 Pattern and Mechanisms of Fall Injuries Among Patients 
Admitted at AaBET Hospital (n=331) from January 1, 2019 to 
December 31, 2019

Variables Frequency Percent

Injured body area Head 78 23.6

Extremities 156 47.1

Chest 18 5.4

Pelvic 30 9.1

Spinal cord 23 6.9

Poly-trauma 26 7.9

Mechanism or cause 
of injuries

Fall from height 86 26.0

Fall from ground 177 53.5

Fall from stair 28 8.5

Fall from 
slippery

40 12.1
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Table 5 Binary and Multivariate Logistic Regression of Factors Associated with Outcomes of Fall Injuries Among Participants at 
AaBET Hospital from January 1, 2019 to December 31, 2019

Variables P-value COR (95% C.I.) AOR (95% C.I.)

Sex Male 0.397 1.33(0.69–2.57)

Female 1.00

Age 15–30 0.025* 1.00

31–45 0.57(0.24–1.36) 0.19 (0.02–0.94)

46–64 0.71(0.27–1.85) 6.61 (1.77–15.45)

≥65 1.51(0.68–3.32) 6.15 (2.82–14.37)

Marital status Single 0.622 1.31(0.43–3.99)

Married 0.93(0.28–3.12)

Divorced/ widowed 1.00

Occupation Merchant 0.032 1.53(0.44–5.33)

Farmer 3.53(1.11–11.18)

Daily laborer 2.92(0.91–9.38)

Housewife 1.76(0.58–5.34)

Gov. employee 1.00

Residence area Rural 0.280 1.46(0.74–2.89)

Urban 1.00

Comorbidity Yes 0.014* 1.35(0.55–3.35) 8.72(1.84–19.95)

No 1.00 1.00

Alcohol intoxicated Yes 0.239 1.68(0.71–4.00)

No 1.00

Factors related to fall 
injuries

Comorbidity 0.005 0.79(0.26–2.44) 1.60(1.01–5.09)

Alcohol intoxicated 1.00 1.00

Injured body sites Head 0.001* 0.27(0.08–0.86) 0.02(0.01–0.39)

Extremities 0.190(0.06–0.55) 0.03 (0.01–0.54)

Chest 0.34(0.06–1.8) 0.06 (0.01–1.42)

Pelvic 0.68(0.20–2.360) 0.07 (0.01–1.16)

Spinal cord 5.09(1.50–17.2) 1.90 (1.07–9.89)

Poly-trauma 1.00 1.00

Mechanism or cause of 

injuries

Fall from height 0.002* 4.33(1.54–12.15) 2.17 (1.01–6.87)

Fall from ground 1.60(0.58–4.46) 1.8 (1.02–7.80)

Fall from stair 1.00

Note: *p-value <0.05 in multivariate logistic regression. 
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; CI confidence interval.
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related socio-demographic characteristics of study 
participants.

Among injured body parts lower extremity accounts 
for around half of the fall injuries, 156 (47.1%), followed 
by head injury 78 (23.6%), whereas chest injury 18 (5.4%) 
was the least injured body part due to fall injury. And the 
common cause of falling injuries was fall from the ground 
which accounts for 177 (53.47%), followed by fall from 
height 86 (26.0%), while the least cause of fall injuries 
was fall from stair 28 (8.46%). This study finding is 
consistent with a retrospective review in Sweden that 
shows extremity skeletal injuries (ranging from 20% to 
77%) in high falls, where brain and spine injuries were 
seen in 25% of the fall from ground fallers.16 This study is 
also comparable with a retrospective study conducted in 
Pakistan that shows among injured body parts about 
56.6% of fall injuries involved extremities, followed by 
head/neck 25.4% whereas study finding of a study show-
ing 56.6% of fall injuries was due to slipping while about 
28.5% were from height, and 15% were from tripping,19 

which is contrary to our study finding. This might be due 
to the nature of geographic landmarks and living areas. 
Additionally, this study was relatively comparable with 
a one-year retrospective study conducted in Kenya 
among elderly patient’s shows that the major anatomical 
region affected was the extremity 63.9% and injuries to the 
head/neck instituted 26.4% of all injuries.27 This study 
finding is inconsistent with a study conducted in Taiwan 
that shows among patients who had fallen from a height, 
the most frequently affected body part was the head 91%, 
followed by the thorax 54%, abdomen 37%, extremities 
36%, and neck 17%,26 and it was also in contrast with 
another retrospective study, conducted in India that shows 
36% of them had a head injury and the second most 
common site of injury was the face, followed by the 
spine and lower limbs.27 The possible explanation for 
this incomparability was due to different mechanisms/ 
causes of fall injuries resulting in differences in the site 
of injured body parts.

In multivariate logistic regression, those patients aged 
≥65 years old had 6.15 times more likely to die than those 
patients aged between 15 and 30 years, AOR 6.15 (95% CI 
2.82–14.37). Patients with comorbidity were 1.6 times 
more likely to die than alcohol-intoxicated patients due 
to fall injury, AOR1.60 (95% CI, 1.01–5.09). Additionally, 
injured body sites and mechanism/cause of fall injury were 
significant associations at 95% CI with a p-value < 0.05. 
These study findings were consistent with a seven-year 

retrospective study finding conducted in the United 
States shows that the death rate for fall injuries among 
people age ≥ 65 increased from 60.4 to 68.8 per 1000 
populations.28 Similarly, a study conducted in Taiwan 
revealed that comorbidities are associated with outcomes 
of fall injuries (p value=0.03).26 Furthermore, a three-year 
retrospective study conducted in the United Kingdom had 
relative similarity showing, following a fall down a from 
height shows that older patients were more likely to suffer 
injuries to all body regions and sustained more severe 
injuries to the spine 23.6%.29 This consistency might be 
due to an identical study design.

In our study sex, residence area, marital status, and 
occupations of the patients had no association with the 
outcomes of a fall injury. This study was consistent with 
other studies conducted in the United Kingdom which 
reveal marital status and residential area of patients were 
no significant association.29 And also with study in 
Taiwan,26 and the USA which states sex of participants 
had no significant association.28 While, it was inconsistent 
with Bangladesh in 2017 regarding fall injuries shows that 
the risk of falls was higher at extremes of age.4 This 
inconsistent might be due to the socio-demographic differ-
ence of study respondents and among study regions.

Strengths and Limitations of the 
Study
The strengths of this study were; it generates valid infor-
mation for the organization to establish or strengthen the 
health service and this finding is an original study in this 
particular study area that gives away and expects to for-
mulate baseline information for the one who needs to 
conduct another assessment. The limitation of this study 
was since the study was conducted at a single facility- 
based it might affect the finding conclusion. Additionally, 
this study might have been a selection or measurement 
biases that may not have been avoidable.

Conclusion
The most common outcomes of fall injury were discharged 
with improvement even though there was a high death 
rate. Extremity injuries were the most common pattern of 
injury, followed by head injuries. The common cause of 
falling injuries was fall from the ground while the least 
cause of fall injury was fall from stairs. Fall is high-risk 
mortality in the older age group. Furthermore, patients 
with comorbidity, fall from height and injury to spinal 
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cord and polytrauma has more likely to die relative to 
other patients. While predictors like sex, residence area, 
marital status, and occupation of the patients had no asso-
ciation with the outcome of falling injury (p-value > 0.05).
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