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Abstract: Background and Objectives: Prediction of stature from incomplete and decomposing skeletal
remains is vital in establishing the identity of an unknown individual. Variety of factors such as race, gender
and nutrition play an important role in determining the carrying angle of an individual. There were no study
done in Malaysia to find the relationship of the carrying angle with common anthropological parameters and
for comparing carrying angle among various ethnic group such as Malay, Chinese and Indians. This study was
useful in finding the relationship of the discussed parameters with carrying angle among both genders and
comparing between ethnics group in Malaysia. Materials and Methods: A total of 201 participants between
ages of 18-25 years were included in the study. The carrying angle was measured and compared among the
genders and among ethnic groups and data analysis was done using SPSS version 22. Results and Discussion:
The findings indicated significant differences in the carrying angle between the genders and between left and
right arm. The variation in carrying angle was significant among the males and females of various ethnicities.
Conclusion: The findings in this study will be useful for clinicians, anatomists, archaeologists, anthropologists
and forensic scientists when such evidence provides the investigator the only opportunity to gauge that aspect
of an individual's physical description which are of value in management of arm fractures, introduction of
prosthesis, evolutionary studies and forensic assessments. [Anita Devi K NJIRM 2014; 5(6):20-23]
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Introduction: The carrying angle of the elbow is
defined as the angle formed by the long axis of the
arm and the long axis of the forearm in the frontal
plane when the elbow is fully extended and the
forearm is supinated *. In such a position, the
forearm does not lie in one line with the arm, but it
deviates lateral to the arm axis forming this angle.
The evaluation of carrying angle value and its
pathologic variations are important to identify the
elbow deformities and in the diagnosis of diseases
of the lateral and medial epicondyles 2.

Studies have shown that there is a gradual increase
in the carrying angle with skeletal maturation *.The
apparent difference in gender may be due to
increased joint laxity in females permitting a
greater degree of extension. The average carrying
angle is normally greater in females than males as
the medial lip of trochlea projects more distally
than the lateral lip and the valgus tilt of the distal
humeral articulation with respect to the
longitudinal axis of humerus is more in females.

The carrying angle changes linearly with degree of
flexion and extension of the elbow, being greatest

at full extension and decreasing as the elbow is
flexed, and disappears in full flexion when the
forearm and arm become closely aligned with the
hand lying in front of the shoulder.

The carrying angle apparently develops in response
to pronation of the forearm and keeps the
swinging upper extremity away from the side of
the pelvis during walking *. Increasing the carrying
angle may lead to elbow instability and pain during
exercise or in throwing activities of sports >, Wider
carrying angle may reduce function of elbow
flexion ©, predispose to risk of elbow dislocation’.
There is increased evidence of elbow fracture
when falling on the outstretched hand and fracture
of the distal humeral epiphysis * in subjects with
wider carrying angle.

Variation in carrying angle among age groups,
gender and race has been reported in literature.
The average value of the carrying angle is 12.5
10.57 degrees in male and 15.26 +0.45 degrees in
females. Females had higher values than males
except in 3-5yrs age group in whom the carrying
angle is greater in males ¥ °.Carrying angle
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increases with age and is more on the dominant
side (right) in both sexes (9). According to
literature, the importance of evaluating the
carrying angle is for handling and monitoring of
traumatic lesions that affect the pediatric elbow *.
Increased carrying angle may lead to elbow
instability and pain during exercise or in throwing
sports (eg. javelin throwing, discus throwing,
hammer throwing and shot put) and may reduce
elbow flexion 2. Dislocation, fracture when fall
on outstretched hand and fracture of distal
humeral epiphysis can lead to abnormal carrying
angle. There are no reports in literature which has
explored the correlation between carrying angle
and the various ethnic groups in Malaysia. The
most common abnormality of carrying angle is due
to condylar fracture of the elbow joint” °. In
children, rare congential disease can also lead to
abnormalities of the carrying angle eg; Turner’s
syndrome, Cardiofaciocutaneous syndrome,
Cohen’s syndrome and Noonan’s syndrome . A
study on the carrying angle has not been
attempted so far as per literature and we
embarked on this novel study to compare and
correlate the carrying angle among Malaysian
ethnic population with the relevant
anthropometric measurements which may affect
carrying angle.

Material and Methods: This study was aimed to
measure and compare the carrying angle of elbow
of both arms of an individual and to compare the
carrying angle between males and females of the
age group of 18-25 years. We also attempted to
compare the carrying angle among the various
races.

The present study was a cross-sectional study
which included 201 (111 females & 90 males)
healthy young adults participants within the age
group of 18-25 years of age selected by convenient
sampling. The age range was selected to minimize
the confounding factor where carrying angle has
been documented to alter with age. Eligible
candidates with history of arm or elbow injury
were excluded from the study. The carrying angles
of the elbow of both hands were measured using a
goniometer “oA comparison of carrying angle
between males and females selected in the study
was done to assess gender variation. A
comparative study of racial variation among

Malays, Chinese, Indians and other minorities was
done and the data was analysed using SPSS version
22. The values were further analysed using SPSS
version 21.

Results: A total of 201 participants were enrolled in
the study of which 90 were males and 111 were
females (Figure 1). The mean ages of the study
population are 21.07 years for males and 20.89 for
females. Among the male and female participants,
Chinese ethnic group was the largest followed by
Malays and the Indians (Figure 2 and 3).

Figure 1: Pie Chart Showing the Total Number of
Participants (N= 201)

Demographic for Male and Female
Samples

B Male EFemale

Figure 2: Pie Chart Showing the Ethnic Variation
among the Male Participants

Others, 0

Indian, 13

Figure 3: Pie Chart Showing the Ethnic Variation
among the Female Participants

Others, 1

Indian, 17

Malay, 34

The study revealed that females have a greater
carrying angle than males (Figure 4). The mean
value of the carrying angle for female (10.3707)
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and male (6.022) were statistically significantly
different with the p value of 0.00; hence there is
significant difference between carrying angle
among males and females.

Figure 4: Bar Chart Comparing The Male And
Female Carrying Angle Of The Dominant Arm.

Comparision of Carrying Angle of
Dominant Arm Between Male and
Female
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The study also revealed significant difference
between the carrying angle of left and right arm
among both males and females (Figure 5). The
mean value for left arm carrying angle among
males was 8.0033 while among females it was
11.700 and the right arm carrying angle in males
was 6.1722 and in females 10.2982 respectively
with the p-value of 0.00 which showed the left arm
had wider carrying angle.

Figure 5: Bar Chart Comparing The Carrying Angle
Of Left And Right Arm Among Both Genders.

W Carrying angle for left
arm

B Carrying angle for right
arm

Female

Among the participants which included the ethnic
groups of Malay, Chinese and Indian, we found
that females have larger carrying angle than males
among all the ethnicities. There was a significant
difference between carrying angle among males
and females. There are no past studies available in
literature regarding variation among the ethnic
groups of Malaysia. The mean value of carrying

angle and p value for all 3 ethnic groups are shown
in the Table 1.

Table 1: Carrying Angle among the Various Ethnic

Groups
Ethnic groups Mean p value
Malay 8.4909 0.311
Chinese 8.0922 0.117
Indian 9.5167 0.040

Discussion: The study revealed a wider carrying
angle among females as compared to males which
was statistically significant (p<0.05). Previous
studies also have found that the angle is
significantly greater in females who have a shorter
forearm/ulna than in males and this difference is
considered as a secondary sexual characteristic *°.
The study also found that the left arm have greater
carrying angle then the right arm in both genders
which was also statistically significant (p<0.05).
This is a novel finding as most of previous studies
show right arm have wider carrying angle then the
left arm. It has been hypothesized that the
difference between the carrying angles of the right
and left sides may suggest ligamentous laxity at the
medial elbow or asymmetrical bone growth *.
Among the various ethnic Malaysian population,
females in general had a wider carrying angle with
non-significant variation among the races. Since
the ethnic cohorts were small, further validation
with a study based on a larger population is
warranted. Incidentally, the authors found that the
carrying angle in 3 participants who used both
hands (meaning that they were not partial to either
the right or left arm as the dominant) to do daily
activities, were equal for both arms. Another
incidental finding was a participant who had a
“cubitusvarus” carrying angle. This observation is
unique and need further assessment and data
regarding the precipitating factors or genetic
association.

Conclusion: This study which focused on the
carrying angle found it wider in females as
compared to males which is consistent with
published literature® °. new observations regarding
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the role of ethinicity affecting the carrying angle
has been observed; further studies in a larger
population would be ideal to corroborate them.
More studies on the evolutionary anthropology
would shed light on the role of environment and
genetics in the listed findings.
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