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Correlation of Elbow Carrying Angle with Height and Forearm
Length among Adult Bangladeshi Population
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Abstract
Objective: The carrying angle is important in walking, swinging, throwing and carrying objects. It varies with age, sex,
hyperextension of the elbow, dominant upper limb, anthropometric characteristics such as height, weight, fore arm
length, body mass index. Present study was designed to evaluate the carrying angle in normal adults of Bangladesh and
to see its correlation with height and forearm length in both sexes.

Methods: It was a cross-sectional type of descriptive study that conducted in the Department of Anatomy, Sylhet MAG
Osmani Medical College, Sylhet upon 150 male and 158 female adults of 18-60 years. After getting permission from the
ethical review committee, carrying angle, height and forearm length of the participants were measured. Recorded data
were analyzed by using SPSS version 22. Regression analysis was perforrmed to see the correlation.

Results: There was a significant positive correlation between height of the participants and carrying angle of both sides
where right side was (1=0.622; p<<0.001) and left side was (r=0.631; p<0.001). There was a significant also positive corre-
lation between forearm length of the participants and carrying angle of both sides where right side was (r=0.519; p<0.001)
and left side was (r=0.525; p<0.001).

Conclusion: Significant positive correlation was found between carrying angle and height also carrying angle and
forearm length of both sides of participants.
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The carrying angle of the elbow is the clinical
measurement of varus-valgus angulation of the arm with
the elbow fully extended and the forearm fully supinated.®
Height and forearm lengths are inversely related with the
carrying angle.” The obliquity of the forearm is more
pronounced in women than in men. The upper arm and
forearm align in a straight line when the forearm is in its
typical working position, which is nearly fully pronated.
The carrying angle allows the forearms to avoid contact
with the hips during swinging motions while walking and
plays a crucial role when carrying objects. With this
background this study will help in determination of
impact of height and forearm length on carrying angle
and how these two variables are connected with each
other.

Methods

This cross-sectional type of descriptive study was
conducted in the Department of Anatomy, Sylhet MAG
Osmani Medical College, Sylhet. A total of 308
respondent’s participated in this study where 150 male
and 158 female adults of 18-60 years. This study was
conducted from July 2016-June 2017. Consecutive,
convenient sampling technique was applied to collect
data. With approval from the ethical review committee,
the participants’ carrying angle, height, and forearm
length were measured. The carrying angle of the elbow
was measured in full extension of the elbow and in
complete supination of the forearm, with a protractor
goniometer. The angle was measured using the readout
from the on goniometer’s measurement plate and
recorded in degree. Stature meter was used to measure the
height in centimeter. Height was measured in a standing,
erect anatomical position, from the vertex to the hill,
without footwear, and expressed in centimeters. A
measuring tape was used to measure the length of
forearm. The distance between the medial epicondyle and
styloid process of the ulna was recorded as the forearm
length and noted in centimeters. The collected data were
then analyzed using SPSS version 22. Regression
analysis was performed to see the correlation. A probable
value (P) of less than 0.05 was considered statistical
significant.

Results
There were 150 (48.7%) male participants and 158
(51.3%) female participants. Carrying angle of right side

was 166.72 + 3.52 degree in male participants and 160.93
+ 3.81 degree in female participants. There was a
significant difference of mean carrying angle of right side
between male and female (t=13.823; p<0.001). Carrying
angle of left side was 169.67 £ 3.92 degree in male
participants and 164.19 + 3.39 degree in female
participants. There was a significant difference of mean
carrying angle of left side between male and female
(t=13.155; p<0.001). Unpaired ‘t’ test was perforrmed to
see the association. Mean height was 166.13+£6.875 cm in
male and 154.06+6.830 cm in female. In male mean
forearm length was 26.967+1.589 cm. In female mean
forearm length was 25.209+1.443 cm.

Table 1 Comparison of different variable between
male and female

Variables Sex

Male (n=150)
(Mean £SD)

Female(n=158)
(Mean £SD)
Right carrying angle () 166.72 +£3.522  160.93 £3.813

169.67+£3.918  164.19 £3.390

Left carrying angle (°)

Height (cm) 166.13+6.875  154.06 £6.830

Forearm length(cm) 26.967 £1.589  25.209 +1.443

Table 1 shows that different variable between male and
female. Mean carrying angle of left side was greater than
right side both in male and female. All these
measurements were greater in male than female.
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Figure 2 shows the correlation between height and
carrying angle of right side (n=308). There was a
significant positive correlation between height of the
participants and carrying angle of right side (r=0.622;
p<0.001). Regression analysis performed to see the
correlation. P<0.05 was deterimned as level of
significance.
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Figure 3 shows the correlation between height and
carrying angle of left side (n=308). There was a
significant positive correlation between height of the
participants and carrying angle of left side (r=0.631;
p<0.001). Regression analysis perforrmed to see the
correlation. P<0.05 was deterimned as level of
significance.
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Figure 4 shows the correlation between forearm length
and carrying angle of right side (n=308). There was a
significant positive correlation between forearm length of
the participants and carrying angle of right side (r=0.519;
p<0.001). Regression analysis was performed to see the
correlation. P<0.05 was deterimned as level of
significance.
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Figure 5 shows the correlation between forearm length
and carrying angle of left side (n=308). There was a
significant positive correlation between forearm length of
the participants and carrying angle of left side (r=0.525;
p<0.001). Regression analysis perforrmed to see the
correlation. P<0.05 was deterimned as level of
significance.

Discussion

Carrying angle and correlation with height:

This study showed that there was a significant positive
correlation between height of the participants and
carrying angle of right side (p<0.001) and left side
(p<0.001). Ruparelia et al., (2010) found that the height in
male and female of both side was inversely related to the
carrying angle.” Khare, (1999) found that the carrying
angle has an inverse relationship with a person’s height.
Since females, on average, are shorter than males, their
average carrying angle is greater than that of males.?
According to Ikechukwe, et al., (2012), there was no
correlation between the height of an individual and the
carrying angle.” Allouh and Khasawneh, (2014) studied
that no significant variation in supplementary angle with
height but was significantly greater in the dominant side
(right side).'” Sharma et al., (2013) found that carrying
angle was not inversely related to the height of a person;
there was significant positive correlation between height
and carrying angle in left side but negative correlation in
right side.!" The present study somewhat supported such
result. But the difference from some researchers may be
due to that they measured the supplementary angle but in
the present study we measured the complementary
carrying angle. Various authors have used term carrying

angle or both the angles.'*"

Carrying angle and correlation with fore arm length:
This study showed that there was a significant positive
correlation between forearm length and carrying angle of
right side (p<<0.001) and left side (p<0.001). Bari et al.,
(2015) found that no correlation was established between
length of the forearm and carrying angle in either sex."
Kothapalia et al., (2013) observed that there was no
correlation between forearm length with carrying angle in
female but forearm length and carrying angle of male has
significant negative correlation.'” Ruparelia et al., (2010)
found that the length of the forearm in male and female of
both side was inversely related to the carrying angle.” The
difference might be procedural deference in the
measurement carrying angle. In their study Ruparelia et
al., (2010) measured the supplementary angle and we
measured the complimentary angle as carrying angle.”

Conclusion
A significant positive correlation was observed between
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forearm length of the participants and carrying angle of
right side (r=0.519; p<0.001) and left side (r=0.525;
p<0.001).

A significant positive correlation was found between
height of the participants and carrying angle of right side
(r=0.622; p<0.001) and left side (r=0.631; p<0.001).
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