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Abstract
Objective: to find out the effect of managerial protocols, age and gender on the prevalence of specific gait patterns among children suffering
from cerebral palsy. It is expected that this study will help researchers and clinicians focus their efforts in areas that will enhance the general
functioning and the gait efficiency of children suffering from cerebral palsy instead of incorporating excessive treatment options that might have
little or no effect on the gait improvement of patients with cerebral palsy.

Method: a descriptive design was adopted to investigate the impact of effect of gender, age and cerebral palsy sub-type on the prevalence of
specific gait patterns seen in cerebral palsy patients who were currently accessing treatments between (2005-2015) in the hospitals used and
are within the age range of 4-20years.

Result: a total of one hundred and forty-two cerebral palsy patient’s folders were reviewed from two hospitals. Necessary information
obtained were ages, type of cerebral palsy and gender of the patient, also documented was noted gait deviations. The prevalence of 12 gait
abnormalities were evaluated and compared based on sub-type (Hemiplegia, Diplegia and Quadriplegia), gender and age of the patient. Stiff
knee, excessive hip flexion, in-toeing were all found to be more prevalent in the whole group, while scissors gait was the less prevalent. There is a
greater possibility of crouch gait, rotational mal-alignment, hip rotation in older patients, while children below the age of 0-10years were seen to
have equineus and in-toeing predominantly. The major difference that was seen in the gender circle was that females are more likely to develop
trendebenburg gait but less likely to have crouch gait.
Conclusion: The result of this study shows that there is a significant difference in gait deviations based on gender, age and sub-type cerebral
palsy classification in pediatrics. It is expected that this study will help researchers and clinicians focus their efforts in areas that will enhance
the general functioning and the gait efficiency of children suffering from cerebral palsy instead of incorporating excessive treatment options that
might have little or no effect on the gait improvement of patients with cerebral palsy. It is also hoped that the result of this study will be useful
when counseling patients and parents about the potential ramifications for their children.
Keywords: Age, Gender, Cerebral Palsy, Children, Gait Deviation

Introduction
Cerebral palsy is a term used to describe a set of neurological
conditions that affect movement. It is the most common form of
childhood disability [1]. Cerebral palsy is primarily a disorder of
movement and posture. It is defined as “umbrella term covering a
group of non-progressive, but often changing, motor impairment
syndromes secondary to lesion or anomalies of the brain arising
in the stages of development” [2]. Cerebral palsy is a childhood
condition in which there is a motor disability (palsy) caused by a
static non-progressive lesion in the brain (cerebral). Cerebral is
characterized by abnormal control of motor function and it may
interfere with sensory function and intellectual development.
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Cerebral Palsy is considered a neurological disorder caused by a
non-progressive brain injury or malformation that occurs while
the child’s brain is under development. Cerebral Palsy primarily
affects body movement and muscle coordination [3-9]. Though
Cerebral Palsy can be defined, having Cerebral Palsy does not define the person that has the condition. Cerebral palsy (CP) is the
most common motor disability in childhood. This syndrome is
the manifestation of intrauterine pathologies, intrapartum complications, and the postnatal sequel, especially among preterm
neonates. A double hit model theory is proposed suggesting that
an intrauterine condition along with intrapartum or postnatal
insult lead to the development of CP. Recent reports demonstrat0096

Current Trends in Biomedical Engineering & Biosciences
ed that treatment during the process of preterm birth such as
magnesium sulfate and postnatal modalities such as cooling may
prevent or reduce the prevalence of this syndrome. Moreover,
animal models demonstrated that postnatal treatment with anti-inflammatory drugs coupled with nanoparticles may affect
the course of the disease in pups with neuro-inflammation. This
review will describe the changes in the epidemiology of this disease, the underlying prenatal mechanisms, and possible treatments that may reduce the prevalence of CP and alter the course
of the disease [4-6]. The causative event has to occur in early
childhood, usually defined as less than two years of age.

Exceptional children may be put in various broad categories
for purpose of studies and services. Among the broad groups is
that which comprises of children with physical impairments.
Physical impairments are further considered in three categories,
which include: Musculo-skeletal impairments (orthopaedic),
Neurological impairments and Chronic health impairments.
Neurological impairments refer to physical impairments that result from dysfunction or damage of the nervous system. These
include conditions like cerebral palsy, spinal bifida, hydrocephalus and poliomyelitis. Children with cerebral palsy have a condition that is stable and non-progressive, therefore are most ways
normal children with special needs. Understanding the medical
and anatomical problems in individuals with cerebral palsy is
important and also keeping in mind the greater long term goal
for such children include, their family, medical care, education
and society at large for them to grow and develop to their maximum capabilities. Paying attention to improvement and advancement of the motor effects on ambulatory ability are the
most common musculoskeletal problems that the rehabilitation
team face when treating children with cerebral palsy. There are
only a minority of patients whose motor function is so limited
that ambulation is of no concern. From children with the mildest
effect of hemiplegia to children with quadriplegia who are just
able to achieve standing, lower extremity function for mobility
is usually a major concern of parents. The first task in the rehabilitation intervention plan is to individually identify how significant the gait impairment is to a child’s whole disability.
Human gait refers to locomotion achieved through the movement of human limbs [7]. Human gait is defined as bipedal, biphasic forward propulsion of center of gravity of the human body,
in which there are alternate sinuous movements of different segments of the body with least expenditure of energy. Different gait
patterns are characterized by differences in limb-movement patterns, overall velocity, forces, kinetic and potential energy cycles,
and changes in the contact with the surface (ground, floor, etc.).
Human gaits are the various ways in which a human can move,
either naturally or as a result of specialized training [7-30]. Understanding the medical and anatomical problems in individuals
with cerebral palsy is important and also keeping in mind the
greater long term goal for such children include, their family,
medical care, education and society at large for them to grow
and develop to their maximum capabilities. Paying attention to
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improvement and advancement of the motor effects on ambulatory ability are the most common musculoskeletal problems
that the rehabilitation team face when treating children with
cerebral palsy. There are only a minority of patients whose motor function is so limited that ambulation is of no concern. Gait
may mean individual’s peculiar pattern of walking which is a
repetitive, rhythmical, symmetrical activity. Gait deviations then
means pattern(s) of walking is a derangement from the normal.
Understanding the medical and anatomical problems in individuals with cerebral palsy is important and also keeping in mind
the greater long term goal for such children include, their family,
medical care, education and society at large for them to grow
and develop to their maximum capabilities.
Impairment like cerebral palsy which restricts locomotion
has a lot of negative impact not just to the patient suffering from
such impairment but the community of persons around them. A
good understanding of the gait pathology is of paramount concern to the rehabilitation team so as to effectively manage the
deformity and improve the overall function of the patient. Good
rehabilitation plan for such patients gives room for improvement, maintenance or restoration of physical strength, cognition
and mobility with the aim of maximizing results, which aims at
helping them gain greater independence. In order to fully understand and administer effective management to patients suffering
from cerebral palsy, it is important to have a thorough and in
depth knowledge of the most prevalent gait deviations in relation to gender, age of the child and cerebral palsy sub-type.

Research Hypothesis

There will be no significant difference in the gait abnormalities seen in different sub-types of cerebral palsy.
There is no significant relationship between age and gait deviations.

Methodology

A descriptive study design was adopted to investigate the
impact of gender, age and cerebral palsy on the prevalence of
specific gait patterns seen on cerebral palsy patient. The information sought out for were; gait deviations, age and gender of
the cerebral palsy patients. The study was carried out in two
states (Abuja and Benue State) in the middle-belt (North Central) of Nigeria, using Specialist Hospital Gwagwalada, Abuja and
N.K.S.T Rehabilitation Hospital, Mkar Benue State. The population studied was cerebral palsy patients that can ambulate and
fell within the three most common sub-types of cerebral palsy
(Hemiplegics, Di-plegics and Quadriplegics). Stratified random
sampling technique was used to put the various variables into
sub-groups and ensure effective representation of the sample
population. The sample size was cerebral palsy patients currently accessing rehabilitation services at the centers used for the
past ten years (January 2005- December 2015) who are within
the age range of 4-20 years of age. The data collected was processed, analyzed and presented in frequency tables for clear and
easy understanding.
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Results

female patients under review with a mean age of 8.2±3.16 (Table
2). Table 3 above shows that stiff knee is the most predominant
gait deviation with more prevalence in the diplegic group, but
less in the quadriplegic group and scissor gait has the least prevalence. The above shows that hip flexion is the most predominant gait deviation with more prevalence in the group between
16-20years (Table 4).

The table shows reviewed medical folders of one hundred
and forty two patient; 43(30%) were hemiplegic cerebral palsy patients, 78(55%) were diplegic cerebral palsy patients and
21(15%) were quadriplegic cerebral palsy patients. The average
age of the patients is 8.35±3.10 with a range of 4-20years (Table
1). The table above shows that there 83(58%0 male and 59(42%)
Table 1: Patients’ Demographical Distribution
Type of Patient’s Cerebral Palsy

Frequency

Percentage (%)

Age in Yrs (Mean±SD)

Hemiplegic

43

30

8.4±3.30

Quadriplegic

21

15

Diplegic

78

Total

Table 2: Gender and Age Distributions of Patients.

142

8.05±3.40

100

8.35±3.10

9.30±2.80

Gender

Frequency

Percentage (%)

Age in YRS (Mean±SD)

Male

83

58

3.76±3.2

Total

142

100

Female

59

42

Table 3: Gait Deviation Distributions of Patients by Sub-Type.

7.80±3.04
8.2±3.16

Gait Deviation

Hemiplagic

Diplegic

Quadriplegic

Stiff knee

17

35

19

Crouch

10

20

5

Hip flexion

11

30

Hip rotation

6

In-toeing

11

Equines

26

8

Hip adduction
Scissoring

Trendelenburg gait

8

16

1

0

Calcaneus

Crouch

8

0
2

5.0833
4.944

Age Range
0-5 (n=31)

6-10 (n=79)

11-15 (n=29)

16-20 (n=31)

29%

7%

2%

0%

15%
3%

27%

18%

11%

50%

3%

11%

25%

6%

10%

1%
0%

0%

20%

Hip adduction

13%

10%

7%

14%

Scissors

3

11.054

24%

Hip rotation

1

15.25

4

Equineus

Hip flexion

3

4

Gait Deviation

In-toeing

3

12

Table 4: Prevalence of Gait Deviation Using Age.

Stiff Knee

5

2

5

S.D.

8

8

7

Mean

6

15

5

Out-toeing

6

15

7

Rotational mal

0098

55

2%

1%

11%
4%

0%
0%

25%
0%
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Trendelenburg

5%

10%

Calcaneus

2%

2%

Rotational malalignment
Out-toeing
Total

Test of Hypothesis

0%
0%

100%

There will be no significant difference in the gait abnormalities seen in the different sub-types of cerebral palsy.
I.

II.
III.

Test statistic: Analysis of Variance (ANOVA)
Observation: p=0.006

Level of significance: p<0.05

IV. Inference: The statistical analysis showed that there
is a significant difference in the gait abnormalities seen in
different sub-types of cerebral palsy.
V.

Verdict: the null hypothesis is hereby rejected.

Hypothesis 2

There is no significant relationship between age and gait deviations in cerebral palsy patients.
i.

ii.
iii.

Test statistics: Regression

Observation: p=0.001

Level of significance: p<0.05

iv. Inference: the statistical analysis showed that age had
significant relationship with gait deviations of the study
population.
v.

Verdict: the null hypothesis is hereby rejected.

Discussion

The result obtained from this study showed that the most
children with cerebral palsy have a lot gait deviations which
corresponds to the findings of Stephane A et al. [31]. Although,
from an oral interview with a physiotherapist at the N.K.S.T rehabilitation Center, it was deduced that ankle-foot deformities
were more prevalent among cerebral palsy children, but the result showed stiff knee was the most predominant. The next prevailing gait deviation is hip flexion, followed by in-toeing, crouch
and equines. The result also showed that female cerebral palsy
children are more likely to have trendelenburg gait than their
male counterpart. The reason for this is yet to be investigated
but can be suggested to be as result of the pelvic bone shape difference between male and female. It also showed that patients
below 10years of age are more likely to have equineus, in-toeing
and stiff knee gait abnormalities but less of crouch, hip rotation,
rotational mal-alignment, calcaneus and hip flexion, while patients above 10years of age are more likely to develop calcaneus,
out-toeing, rotational mal-alignment and hip rotation. The result
0099

0%

10%

0%

0%

10%

0%

8%

100%

Hypothesis 1

2%

100%

0%
0%

100%

analysis showed that; there is a significant difference between
the gait abnormalities and various sub-types of cerebral palsy,
p<0.05 and there is also a significant relationship between age
and gait deviations in cerebral palsy patients, p<0.05.

Conclusion

This research opined that there is a significant difference in
gait deviation of cerebral palsy patients based on age and subtype of cerebral palsy in children. Gait deviations like; calcaneus,
crouch, rotational mal-alignment, hip flexion and internal hip
rotation were more prevalent in children below 10years of age.
The study also holds that cerebral palsy patients are faced with
a lot of health challenges which is in line with work of Sachs B,
et al. [26]. It was also deduced from the study that stiff knee is
more prevalent in the diplegic group, with least prevalence in the
quadriplegic group. This research study is hope to be relevant to
medical rehabilitation professionals as it provides therein useful
information to health care givers in management of cerebral palsy patients and also researchers in this field of study.
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