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Background: Lower limb fractures account for approximately one-third of all fractures. 
Lower limb fracture complications are one of the major reasons for hospital stays and have 
high impact on rehabilitation services. Functional limitations with lower extremities fractures 
are related to decreased functional mobility, the need for long term use of assistive devices, 
lack of independence, and the long term need for assistive care. This study aimed to assess 
the functional limitation and identify the possible predictors among lower limb fracture 
patients by using the Lower Extremity Functional Scale (LEFS).
Methods: A prospective institutional-based cross-sectional study was conducted from July 
to October 30/2020, at University of Gondar, comprehensive specialized hospital. The data 
of 226 participants were collected through face-to-face interviews, patient record review and 
by physical examination with simple random sampling techniques. Binary logistic regression 
was used to identify predictors of functional limitation among lower limb fracture with SPSS 
25. The strength of the association was present by adjusted odds ratios (OR).
Results: One hundred and eighty-two (n = 182 (80.5%): 95% CI (74.8 to 85.8) patients with 
following lower limb fracture have functional limitation. Level of education (AOR =5.50; 
95% CI: 1.707–17.742), presence of hospitalized complication AOR=3.26; 95% CI (1.147–-
9.294), severity of pain AOR=3.19; 95% CI (1.399–7.259), duration of onset AOR=9.512; 
95% CI (3.585–25.237), knee flexion limitation AOR=7.13; 95% CI (1.926–26.368) were the 
independent risk factors for functional limitation.
Conclusion: The magnitude of functional limitation in following lower limb fracture 
individual was considerably high in study setup. Level of education, presence of hospitalized 
complication, severity of pain, duration of onset, knee flexion limitation were the indepen-
dent risk factors for functional limitation.
Keywords: fracture, lower limb, functional limitation, range of motion, pain

Introduction
Fracture is a medical condition that is a break in the continuity of bone, either 
complete or incomplete integrity of the bone as result of high force impact, stress, 
trivial injury or as a result of certain medical conditions.1,2 It is a common public 
health problem that can lead to mild or severe disability and hinders the quality of 
life of adults in different countries. More than 90% of traumatic morbidity, mor-
tality, and associated disability related to fractures occurs in low and middle income 
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countries (LMIC).3,4 Different studies reported that the 
cause of fractures in LMIC was road traffic accidents, 
personal conflict, interpersonal violence, and work related 
accidents.5,6 Based on body parts involved; lower extre-
mity, head and hand, multiple part and upper extremity 
were commonly reported types of fracture.7

Lower limb fracture accounts for approximately one- 
third of all fractures and may contribute to significant 
mortality and morbidity.8,9 The most common anatomic 
site of lower limb fracture is the ankle (22.6%), followed 
by the tibia/fibula (17.3%), the hip (16.7%), and the tarsal/ 
metatarsal bones (16.7%), and 26.7% are on different parts 
of the femur.10 The fracture of bone is treated and mana-
ged with both operative and non-operative methods. 
Because of the complication of treatment and lack of 
early rehabilitation, patient faced reduction of body com-
position and physical function like muscular and bone 
hypotrophy, ligament and capsular retraction, pain, joint 
stiffness, poor circulation, mobility limitation, risk of falls, 
loss of independent activity of daily living (ADL), limited 
range of motion (ROM) and decreased muscle strength.4,11

After a fracture of the lower extremity, the duration of 
immobility of the affected limb and the time of hospitali-
zation may negatively influence the body composition and 
the physical function of the patients.4 The lower limb 
fractures complications are one of the major reason for 
hospital stay and have high impact on the rehabilitations 
services. Functional limitations related to lower extremi-
ties fractures which are related to the decreased functional 
mobility require long term use of assistive devices, lack of 
independence, and the long term need for assistive care. 
Most individuals after suffering a fractured of a limb came 
to rehabilitation clinics with sever impairments, such as 
limited ROM, weakness of involved extremities, chronic 
pain, ambulation with aids and limping while walking, and 
difficulty in ADL, and with some sort of functional 
problems.12

Even though numerous studies, reported the cause, 
burden and pattern of fractures, outcome of treatment in 
lower limb fractures, lack of evidence seen in developing 
countries on the assessment of functional limitation asso-
ciated with lower extremity fracture. Despite the lack of 
evidence, studies are needed to comprehensively assess the 
functional limitation associated with following lower limb 
fracture. So the aim of this study was to assess the func-
tional limitation and identify the possible predictors 
among following lower limb fracture patients by using 
Lower Extremity Functional Scale (LEFS), which is one 

of the region-specific measures and developed for lower 
extremity musculoskeletal disorders.

Materials and Methods
Study Design, Period and Setting
A prospective institutional based cross-sectional study was 
conducted from July to October 30/2020, at University of 
Gondar, comprehensive specialized hospital, in Northwest 
Ethiopia. The comprehensive hospital is a tertiary level 
teaching and comprehensive hospital, catering for nearly 
700 inpatients and rendering referral health services for 
over 5 million inhabitants in Northwest Ethiopia. This 
large number of people from the surrounding zones and 
nearby regions visit the hospital for different medical 
services.3,13 This comprehensive hospital has three inpati-
ents wards for traumatic and orthopedics conditions with 
an orthopedics ward with 39 beds, the surgical ward has 36 
beds and 13 beds in the trauma units. The orthopedic OPD 
works twice per week and an average of 40 to 60 traumatic 
patients following hospitalization were seen with appoint-
ment weekly. Among these patients half of the participants 
were lower limb fracture (20–30) weekly and 60–140 
lower limb fracture patients were visiting the orthopedic 
OPD monthly.

Inclusion and Exclusion Criteria
Adults with lower limb fractures visiting orthopedics OPD 
for follow up and evaluation were included in this study. 
Whereas, lower limb individuals who had open wounds on 
the joint, patients with deep vein thrombosis (DVT), plas-
ter of Paris (POP), fracture patients managing with ampu-
tation, and upper limb and small bone fracture patients 
were excluded from the study.

Source Population, Study Population, and 
Sample Size
The source population of this study was individuals with 
fractures who were visiting the orthopedics department. 
The study population was all individuals with lower limb 
fractures who were visiting the University of Gondar 
referral hospital (orthopedic OPD) during the study period. 
A sample size was calculated using a single population 
proportion formula based on the assumptions; 95% con-
fidence interval (CI), 50% prevalence, 5% precision, 15% 
non-response, and contingencies. Since there was no pre-
vious study done in similar area and setting. The sample 
size of this study was calculated as:
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n = (za/2)2 p (1-p)/d2

n= (1.96)2* (0.5)* (0.5)/(0.05)2 = 384.16~385
However the total number of lower limb fracture 

patients receiving orthopedics treatment annually was 
below 10,000. So the samples were taken from 
a relatively small population (N=400), the required sample 
size was obtained by using the following calculation. 
Since on average 100 lower limb fracture patients are 
seen in orthopedics OPD. By considering this, a total of 
400 lower limb fracture patients have visited the hospital 
during the data collection period.

nf =n/1+n/N
n=385/1+385/400=385/1.96=196.4
n=196.4 for the precision considering 15% expected 

contingency the final sample size is 226. Finally 226 study 
participant were enrolled with simple random sampling 
method.

Operational Definitions
Functional limitation is defined as a restriction in the 
ability to perform an action or activity. Measured by the 
LEFS and valued as 0–61% limited and 62–100% not 
limited.14 The LEFS is a questionnaire to assess levels of 
function after lower limb fracture during rehabilitation to 
detect functional progress, which has 20 items and scored 
0 to 4, Interpretation: 0=extreme difficulty/unable to do, 
1=quite a bit of difficulty, 2=moderate difficulty, 3=a little 
bit of difficulty, 4=no difficulty.15 ROM: how much is the 
mobility of the proximal and distal joint of the affected 
extremity. 1=full range of movement, 0.75=shows 
decrease by ¼, 0.5=half of normal ROM, and 0.25=only 
¼ is preserved.16 The severity of pain was described using 
a 10 cm visual analogous scale (VAS); 0–3cm: no pain to 
mild pain, 4–6cm: moderate pain, 7–10cm: severe pain.17 

Lower limb fracture is based on the involvement of the 
fracture bone segment in the region of above knee, below 
knee fracture, and combination of the above knee plus 
below knee.11

Data Collection Instrument and 
Procedures
The data was collected using pretested and structured 
questionnaire. The structured questionnaire was adopted 
by an extensive review of related studies,11,16,18 WHO's 
trauma surveillance questionnaire,19 and LEFS 
questionnaire.15 The questionnaire, which included 
domains like socio-demographic characteristics: age, 

gender, occupation; medical comorbidity, behavioral 
characteristics; and fracture-related characteristics, 
including types of fracture management, types of fracture, 
and duration of hospitalization. The assessment of func-
tional activity after lower limb fracture during rehabilita-
tion was assessed by using LEFS which have very good 
reliability (a=86) and test–retest reliability (R=0.86).20 

This tool has a 20-item region specific self-reporting 
measure designed to assess the functional status of 
patients with orthopedic conditions of the lower 
extremity.

The physical measurement of ROM of the proximal 
and distal joint with universal plastic goniometer and 
severity of pain using the VAS were performed by phy-
siotherapists. The questionnaire was initially prepared in 
English by language experts and authors at the University 
of Gondar and checked for the consistency of the ques-
tions. The English version of questionnaire was translated 
to the local language (Amharic) and again translated back 
to English by language experts. The original and translated 
questionnaires were compared and the discrepancies were 
reviewed and corrections were made accordingly.

Data were collected through face-to-face interviews, 
patient record review and by physical examination. Data 
collection was carried out by three senior physiotherapists. 
Two days' intensive training was given to the data collec-
tors by the principal investigator (YB and MG) on how to 
approach the study participants, how to use the question-
naire and guidelines, and the techniques of data collection. 
The investigators closely followed the data collection pro-
cess and ensured accuracy, completeness, and consistency 
of the collected questionnaire daily.

Data Analysis Procedure
Data were coded and entered using EPI INFO version 7.1 
and exported to SPSS for windows version 25. Missing 
values and data cleaning were checked. Descriptive statis-
tics for the presentation of demographic data, including 
percentage, or mean and standard deviation (SD) was 
used. Binary logistic regression was used to identify pre-
dictors of functional limitation among lower limb fracture. 
Variables with bivariate P<0.20 were fitted into multivari-
ate models for controlling the possible effect of confoun-
ders, and finally the variables that had significant 
associations with functional limitation were identified on 
the basis of odds ratio (OR), with 95% CI and P<0.05. The 
variables were entered into the multivariate model using 
the backward stepwise (likelihood ratio) method.
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Results
Socio-Demographic Characteristics of 
the Study Participants
A total of 226 following lower limb fracture patients 
participated in the study with the age ranged from 18 to 
85 years. The mean age of the participants was 35.98 years 
(±14.1). The majority (84.1%) of the participants were 
male, more than half of the participants (58%) were 
urban dwellers, and half of the participants were married 
(50%). More than one-third of the participant’s monthly 
family income was less than 1500 ETB (35.8%) and level 
of education of the participant was completion of primary 
school (37.6%). The socio-demographic details of the par-
ticipants have been provided in Table 1.

Clinical Characteristics of the Study 
Participants
This finding revealed that the common cause of lower limb 
fracture was road traffic accident (36.3%), following 
a gunshot injury (28.3%). More than half of the study 
participants had right side lower limb fracture (63.3%) 
and nearly equal involvement of above knee (47.8%), 
and below knee (47.3%) fracture were detected in this 
study. More than half of the participants (53.5%) visited 
orthopedics OPD after three months since onset while half 
of the lower limb fracture (50.4%) were open fracture. 
Among the lower limb fracture patients more than one- 
third of the participants (36.3%) was treated with intrame-
dullary nailing. Off the total study participants; nearly one 
in three of the participants did not receive inpatient 
(72.1%) and outpatient (77.9%) physiotherapy treatment. 
One quarter of the participants (16.37%) reported severe 
pain and less than half of the study participants had full 
knee ROM after lower extremity fracture (Table 2).

Functional Limitation Among Following 
Lower Limb Fracture Patients
One hundred and eighty-two (n = 182 (80.5%): 95% CI 
(74.8 to 85.8)) patients with following lower limb fracture 
have functional limitation. The burden of functional lim-
itation was significantly higher (82.4%, n=150) among 
men with lower limb fracture and in urban dwellers 
(53.8%, n=98). Most of the study participants who were 
in the age range between 18- and 35-years-old reported 
high levels of functional limitation (56.0%). Higher 
levels of functional limitation was seen in below knee 

fracture individuals (82.4%), treated with intramedullary 
nailing (33.5%), and those individual who had not phy-
siotherapy treatment (74.7%). The finding of functional 
limitation among lower limb fracture individual are 
shown in Table 3.

Regression Analysis
In the univariate regression analyses, functional limitation was 
significantly (p < 0.20) associated with Residence, ROM, pain 
severity, level of education, complication during hospitaliza-
tion, duration from onset, and BMI. Multivariate regression 
showed that educational status, severity of pain, complication 
during hospitalization, and ROM of the joint was significantly 
associated when adjusting for the other included variables 
(p<0.05). Table 4 shows the association between dependent 
and independent variables among the study participants. Being 
uneducated shows statistically significant association with lim-
ited functional activity AOR =5.50; 95% CI (1.707–17.742). 
Among the study participants had severe pain AOR=3.19; 
95% CI (1.399–7.259), duration from onset less than three 
months AOR=9.512; 95% CI (3.585–25.237) and complica-
tion during hospitalization AOR=3.26; 95% CI (1.147–9.294) 
were significantly associated with limited functional activity 
compared to their counterparts. According to an ROM exam-
ination, knee flexion decreased by three/fourth AOR=7.13; 
95% CI (1.926–26.368) were significantly associated with 
functional limitation.

Discussion
The main purpose of this study was to find out the magni-
tude of functional limitation by using The LEFS among 
individuals with lower limb fractures and describe the 
associated factors in Ethiopia. Among the overall study 
participants 80.5% with 95% CI (74.8 to 85.8) of indivi-
duals with lower limb fractures have reported functional 
limitations based on LEFS. Urban dwellers (53.8%) were 
functionally limited which could be because the frequency 
of urban dwellers is high compared with rural participants, 
however the expectation was higher for rural dwellers 
because they are far from services and there is lack of 
transportation and other environmental barriers. The mag-
nitude of functional limitations in lower limb fracture 
individuals was considerably higher in the study setting. 
Level of education, presence of hospitalized complication, 
severity of pain, duration of onset, knee flexion limitation 
were the independent risk factors for functional limitation.

The magnitude of following fracture functional limita-
tion was found in 80.5% in our study. This result is 
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slightly consistent with the cross-sectional study done in 
the USA – which consisted of a sample of 509 participants 
aged between 15 and 65 years – reported that the level of 
functional activity was 75%.11 However, our result was 
considerably higher compared to other studies, which 
reported 45% in Brazil;4 65% in Maryland, USA. This 
variation in the current study can be explained by the 
age range of the study participants in current study was 
between 18–85 while a study done in Maryland among 
302 participants with mean age of 34 years.21 This varia-
tion could be due to a different sample size and duration 
from onset. The participants were recruited after six 
months of hospitalization, in the current study all lower 
limb fracture patients visiting outpatient department were 
included. Similarly, the finding of this study are higher 
than a cross-sectional study reported in ydney,22 Australia 
(31.9%), with a convenience sample size of 275 lower 
limb fractured older adults aged >65 years, which was 
reported as a level of functional limitation. The possible 
reason for the difference might be due to a variation of age 
and duration from onset. The current study included parti-
cipants aged between 18 and 85 years, whereas a study 
done in Sydney included older adults only. In addition, the 
current study included all lower limb fracture patients 
visiting surgical OPD (acute, subacute and chronic 
phase), whereas the former study included only one 
month after onset of fracture (sub-acute).

In the current study, being uneducated mean that the 
indiviual was 5.503 times more likely to have functional 
activity than an educated individual. Which is supported 
by findings from other studies.23 A retrospective observa-
tional study conducted in Italy expressed that adults with 
higher education have the potential to functionally recover 
following lower limb fracture compared with uneducated 
adults.24 An epidemiological study in Taiwan reported that 
those who were uneducated and had a monthly salary less 
than $1500 showed low level of functional activity. 
Knowing the natural phase of fracture recovery, following 
the guidelines from the surgeon and physiotherapist, and 
being aware how to handle the fractured limb until full 
weight bearing is recommended are the right means of 
functional recovery.25

Those who developed complications during hospitaliza-
tion were 3.264 times more likely to have functional 
limitations than their counterparts. This finding is supported 
by a cross-sectional survey conducted among earthquake 
survivors in China, which discovered that adults with lower 

Table 1 Socio-Demographic Characteristics of Lower Limb 
Fracture Patients in Gondar, Ethiopia, (n=226)

Variables Categories Frequency 
(n)

Percentage 
(%)

Sex Male 190 84.1

Female 36 15.9

Age in Year 18–35 131 57.9

36–55 69 30.5
>55 26 11.5

Marital status Married 113 50.0

Single 101 447

Divorced 9 4.0
Widowed 3 1.3

Level of 
education

No formal school 
Primary school 

Complete 

secondary school 
Diploma and 

above

59 
85 

51   

31

26.1 
37.6 

22.6   

13.7

Religion Orthodox 

Christian

209 92.5

Muslim 14 6.2
Othersa 3 1.3

Residence Rural 95 42.0
Urban 131 58.0

Monthly 
income in ETB

<1500 
1500–2000 

2000–2500 

2500–3000 
>3000

81 
34 

15 

23 
73

35.8 
15.0 

6.6 

10.2 
32.3

Occupation Farmer 63 27.9
Government. 

Employed

32 14.2

Driver 33 14.6
Student 35 15.5

Military 15 6.6

Construction 
worker

14 6.2

Othersd 34 15.0

BMI (kg/m2) <18.5 23 10.2

18.5–24.9 175 77.4

25–29.9 25 11.1
>30 3 1.3

Currently 
smoking

Yes 
No

14 
212

6.2 
93.8

Currently 
alcoholic

Yes 
No

42 
184

18.6 
81.4

Notes: aProtestant, catholic, Jewish. dHouse wife, daily labour. 
Abbreviations: ETB, Ethiopian birr; kg, kilogram.
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Table 2 Clinical Characteristics of Lower Limb Fracture Patients in Gondar, Ethiopia, (n=226)

Variables Categories Frequency (n) Percentage (%)

Cause of fracture Road traffic accident 82 36.3
Gunshot 64 28.3

Fall down injury 52 23.0

Stick/axe injury 23 10.2
Othersc 5 2.2

Duration of the onset Less than one month 31 13.7

1–3 months 74 32.7

Greater than 3 months 121 53.5

Duration of hospitalization Less than 2 weeks 95 42.0

2–4 weeks 79 35.0
Greater than 4 weeks 52 23.0

Body side involved Right lower limb 148 63.3
Left lower limb 77 34.1

Both lower limb 6 2.6

Segment of fracture Above knee (Femur#) 108 47.8

Below knee (tibia and fibula) 107 47.3

Both above and below knee (femur, tibia and fibula) 11 2.7

Types of fracture Open 114 50.4

Closed 112 49.6

Types of fracture management Traction 21 19.3

External fixation 35 15.5
Intramedullary nailing 82 36.3

POP cast 71 31.4

Traditional bone setter 12 5.3
Othersb 5 2.2

Getting Physiotherapy treatment during inpatient Yes 63 27.9
No 163 72.1

Getting Physiotherapy treatment during outpatient Yes 50 22.1
No 176 77.9

Complication during hospitalization Yes 82 36.3
No 144 63.7

Medical Comorbidity Yes 41 18.1
No 185 81.9

Pain in VAS Mild 101 44.69
Moderate 88 38.64

Severe 37 16.37

Range of motion of the joint

Hip flexion Full range 150 66,4

Decreased by quarter 29 12.8

Half of range 34 15.0
Quarter of the range 13 5.8

(Continued)

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                             

Orthopedic Research and Reviews 2021:13 40

Belete et al                                                                                                                                                           Dovepress

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


limb fractures who were hospitalized for more than 12 days 
developed many complications, like joint edema, wasting of 
muscle mass, stiffness and infection, it further hindered 
levels of functional limitation.26 Those with severe pain 
were 3.186 times more likely to have functional 
limitations on lower limb fractures. This finding is in line 

with the study conducted in Sweden which expressed that 
persistent severe pain affects ADL and functional perfor-
mance, the more severe postoperative persistent pain low 
level of functional recovery is scored.27 The reason can be 
that pain limits rehabilitation activities and the patient may 
be depressed and lose future rehabilitation expectation.

Table 2 (Continued). 

Variables Categories Frequency (n) Percentage (%)

Hip extension Full range 153 67.7

Decreased by quarter 35 15.5

Half of range 29 12.8
Quarter of the range 9 4.0

Hip Abduction Full range 210 92.9
Decreased by quarter 35 15.5

Half of range 4 1.8

Quarter of the range 4 1.8

Hip Adduction Full range 212 93.8

Decreased by quarter 8 3.5
Half of range 3 1.3

Quarter of the range 3 1.3

Hip internal rotation Full range 201 88.9

Decreased by quarter 14 6.2

Half of range 7 3.1
Quarter of the range 4 1.8

Hip external rotation Full range 204 90.3
Decreased by quarter 22 9.7

Half of range 0 0.00

Quarter of the range 0 0.00

Knee flexion Full range 93 41.2
Decreased by quarter 37 16.4

Half of range 55 24.8

Quarter of the range 41 18.1

Knee extension Full range 104 46.0

Decreased by quarter 62 27.4
Half of range 37 16.4

Quarter of the range 23 10.2

Ankle plantar flexion Full range 120 53.1

Decreased by quarter 18 8.0

Half of range 26 11.5
Quarter of the range 62 27.4

Ankle dorsiflexion Full range 117 51.8
Decreased by quarter 23 10.2

Half of range 30 13.3

Quarter of the range 56 24.8

Notes: cStone injury, osteoporosis. bPosterior slab, screw. #Fracture. 
Abbreviation: VAS, visual analogues scale.
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Table 3 Functional Limitation Among Following Lower Limb Fracture Individual at Gondar, Ethiopia (n=226)

Variables Categories Functional Activity

Limited (%) Not Limited (%)

Sex Male 150 (82.4) (90.9)

Female 32 (17.6) 4 (9.1)

Age in years 18–35 102 (56.0) 29 (65.9)

36–55 59 (32.4) 10 (22.7)
>55 21 (11.5) 5 (11.4)

Residence Urban 98 (53.8) 33 (75.0)
Rural 84 (46.2) 11 (25.0)

Marital status Married 94 (51.6) 19 (43.2)
Single 77 (42.3) 24 (54.5)

Divorced 8 (4.4) 1 (2.3)

Windowed 3 (1.6) 0 (0.00)

Religion Orthodox Christian 168 (92.3) 41 (43.2)

Muslims 12 (6.6) 2 (4.5)
Othersa 2 (1.1) 1 (2.3)

Level of education No formal school 55 (92.3%) 4 (6.8%)

Primary school 68 (80.0%) 17 (20.0%)

Secondary school 40 (78.4%) 11 (21.6%)
Diploma and above 19 (61.3%) 12 (38.7%)

Income (ETB/month) < 1500 71 (87.7%) 10 (12.3%)
1500–2000 28 (82.4%) 6 (17.6%)

2001–2500 11 (73.3) 4 (26.7%)

2500–3000 20 (87.0%) 3 (13.0%)
>3000 52 (71.2%) 21 (28.8%)

BMI Under weight 20 (11.0) 3 (6.8)
Healthy weight 143 (78.6) 32 (72.7)

Over weight 16 (8.8) 9 (20.5)

Obese 3 (1.6) 0 (0.00)

Co-morbidity No 147 (80.8) 38 (86.4)

Yes 35 (19.2) 6 (13.6)

Physiotherapy treatment No 136 (74.7) 27 (61.4)

Yes 46 (25.3) 17 (38.6)

Types of fracture management Traction 19 (10.4) 2 (4.5)

External fixation 32 (17.6) 3 (6.8)
Intramedullary nailing 61 (33.5) 21 (47.7)

POP cast 58 (31.9) 13 (29.5)

Traditional bone setter 8 (4.4) 4 (9.1)
Othersb 4 (2.2) 1 (2.3)

Location of fracture Above knee 89 (79.4) 19 (20.6)
Below knee 85 (82.4) 22 (17.6)

Both above and below knee 8 (72.7) 3 (27.3)

Notes: aProtestant and Jewish. bPosterior slab, screw. 
Abbreviations: BMI, body mass index; ETB, Ethiopian birr; POP, plaster of paris.
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Decreased ROM of ankle plantar flexion (PF) by 75% 
and more were 6.785 times more likely to have functional 
limitation following lower limb fracture, in contrast with 
full range, decreased knee flexion by 75% and more were 
4.379 times more likely to have functional activity follow-
ing lower limb fracture in contrast with full range. This 
finding was supported by a cross-sectional epidemiological 
survey conducted in Germany, which explored that lower 
limb fractures to the ankle and knee ROM limitation is 
a major problem due to immobilization, decreased ankle 
PF, and knee flexion by half merely affects functional 
recovery and needs long term rehabilitation.11 The reason 
could be that ROM limitation is one component in inter-
national classification of functional disability and disease 
(ICF) which is in body function and structure, so impair-
ment can deactivate functional activity.

Conclusion
The magnitude of functional limitation in lower limb 
fracture individuals was considerably high in our study 
setup. Level of education, presence of hospitalized 
complications, severity of pain, duration of onset, and 
knee flexion limitation were the independent risk fac-
tors for functional limitation. Therefore, the orthopedic 
and physiotherapy staff should assess the level of func-
tional activity, not only the impairment, and should 

consider early physiotherapy intervention, and appro-
priate functional limitation reduction strategies.

Strength and Limitation of the 
Study
This study is the first on the study area as well as in the 
country. We have used a validated tool that has very good 
inter- and intra-observer reliability,20 and measured the ROM 
of the lower limb joint with standard goniometer. For the 
benefit of future research, there are some noteworthy limita-
tions, some of the variables like muscle power, gait assess-
ment, weight bearing stats, leg length discrepancy, and some 
of unmeasured societal or lifestyle variables were not con-
sidered. These confounders could lead to a possible variation 
in the estimation of association among functional limitation 
and other variables. The cross-sectional nature of this study 
presents limitations in terms of causal association interpreta-
tions and long term effects through to the aADL.

Abbreviations
AOR, adjusted odds ratio; ADL, activity of daily living; 
BMI, body mass index; CI, confidence interval; COR, 
crude odds ratio; LEFS, Lower Extremity Functional 
Scale; LMICs, lower and middle income countries; OPD, 
outpatient department; PF, plantar flexion; POP, plaster of 
Paris; ROM, range of motion; USA, United States of 

Table 4 Factors Associated with Functional Limitation with Following Lower Limb at Gondar University, Ethiopia (n=226)

Variables Categories Univariate COR (95% CI) Multivariate AOR (95% CI)

Residence Urban 1 ref 1 ref
Rural 0.389 (0.185–0.817) 1.292 (0.344–4.854)

Level of education Uneducated 0.231 (0.079–0.677) 5.503 (1.707–17.742)*
Educated 1ref 1 ref

Complication during hospitalization No 1ref 1 ref

Yes 3.083 (1.356–7.009) 3.264 (1.147–9.294)*

Pain in VAS Mild 1ref 1ref

Moderate 2.8 (0.76–10.36)* 1.24 (0.08–19.8)

Severe 0.094 (0.013–0.708) 3.18 (1.399–7.259)*

Duration from onset Less than 3 months 0.120 (0.041–0.353) 9.512 (3.585–25.237)*

>/=3 months 1ref 1ref

Knee flexion Full range 1ref 1ref

Decreased by quarter 1.007 (0.427–2.376) 0.721 (0.206–2.521)
Half of range 0.333 (0.127–0.873) 4.379 (1.071–17.889)*

Quarter of the range 0.215 (0.061–0.758) 7.127 (1.926–26.368)*

Notes: *Variables significant with p-value ≤0.05, 1 = reference category. 
Abbreviations: VAS, visual analogous scale; COR, crude odds ratio; AOR, adjusted odds ratio; CI, confidence interval.
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America; VAS, visual analogous scale; WHO, World 
Health Organization.
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All data relevant to our findings are contained within the 
manuscript. Requests for further details on the dataset and 
queries concerning data sharing shall be arranged based on 
a reasonable request to correspondence author: mogesga-
shaw1@gmail.com
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