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Bangladeshi population. Study design: Cross-sectional
descriptive study. Place & period of study: Department
of anatomy , Sylhet M.A.G. Osmani Medical College, Sylhet during the period from July
2016 to June 2017. Materials and Methods: Three hundrad eight volunteers between the
age of 18 to 60 years were investigated. The data were analyzed using the Statistical
Package for the Social Sciences (SPSS 22). Regression analysis was performed to see the
correlation. The unpaired t test was used to determine sex differences in carrying angle
among the participants. Results: There was a significant difference of mean carrying
angle of right (t=-6.866,p<0.001) and left (t=-8.031;p<0.001) side between male and
female. There was non-significant negative correlation between right carrying angle (r= -
0.046,p=0.422) and BMI. It was also observed non-significant negative correlation
between left carrying angle (r=-0.062;,p=0.275) and BMI. Conclusion: Non-significant
negative correlation between carrying angle and BMI of the participants of both sides.
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NTRODUCTION

Body mass index (BMI) is calculated as
weight in kilograms divided by the
square of height in metersi8l.
Underweight (BMI < 18.5), Normal (BMI
between 18.5 - 24.9), Overweight (BMI
between 25-29.9), Obese (BMI = 30). An
overweight children have significantly
more soft tissue around their elbow
joints that may lead to decreased range
of motion in the elbow joint caused by
soft-tissue impediment so there is
potential loss of elbow range of motion
associated with increased BMIM0L6],
Carrying angle is defined as the acute
angle made by the median axis of the
arm and that of fully extended and
supinated forearm and thus it measures
the lateral obliquity of the forearm. This
angle which opens laterally is called the
carrying angle and is about 170
(Supplementary angle 10) degree in the
male and 167 (Supplementary angle 13)
degree in female [2I,
consider the external angle between the
humerus and the ulna as the carrying

Anatomists

angle when the fore arm is fully
extended and supinated. This diverges
laterally making the angle obtuse in
nature about 163 degreel!3]. Clinicians
however commonly consider the
smaller internal angle of deviation of the
ulna from the long axis of the humerus
to be the carrying angle of the elbow.
This is an acute angle about 14 degree in
males and 16 degree in females. This
carrying angle also called
supplementary angle. Supplementary
angle (1800- carrying angle) which is
greater in female than males [7}3L[1],

Most studies have focused on the
question of cause of formation of
carrying angle [2l. Variation in carrying
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angle among age groups, gender and
race has been reported in literature The
difference in the carrying angle between
male and female and considering it as a
secondary sex character as well as its
role in the sex determination are
important issues in anatomy and
anthropology researches [11].

So this study will help in determination
of impact of BMI on Carrying Angle and
how these two variables are connected
with each other.

MATERIAL AND METHODS

Three hundrad eight volunteers
between the age of 18 to 60 years were
investigated. Stature meter was used to
measure the height in centimeter.
Height was measured in standing, erect,
anatomical position from vertex to hill
with bare foot and expressed in
centimeter. Weight was measured by
weight machine and expressed in
kilogram. BMI (kg/m?2) was calculated
as weight (kg) divided by Square of
height (m?) in meter. So,BMI=Weight in
kilogram/Height in meter?2.

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 recorded from the
readout on the measurement plate of
goniometer and expressed in degree.
The data were analyzed using the
Statistical Package for the Social
Sciences(SPSS 22). Regression analysis
was performed to see the correlation.
The wunpaired t test was used to
determine sex differences in carrying
angle among the participants. A
probable value (P) of less than 0.05 was
considered statistical significant.
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RESULTS

In the present study the age of the
participants ranged from 18 to 60 years
with the mean age of 29.87 + 12.01
years. There were 150 (48.7%) male
participants and 158 (51.3%) female
participants. Mean carrying angle of
right side was 162.94 + 4.86 degree in
participants of aged up to 20 years,
163.49 = 4.49 degree in participants of
aged between 21 to 40 years and 165.58
+ 4.32 degree in participants of aged
between 41 to 60 years. There was a
significant difference of mean carrying
angle of right side among the different
age groups (F=7.087; p<0.001).
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Mean carrying angle of left side was
166.21 + 4.57 degree in participants of
aged up to 20 years, 166.61 * 4.72
degree in participants of aged between
21 to 40 years and 168.42 * 3.91 degree
in participants of aged between 41 to 60
years. There was a significant difference
of mean carrying angle of left side
among the different age groups
(F=5.299; p=0.005). Carrying angle was
163.75 * 4.68 degree in right side and
166.85 * 4.57 degree of left side. There
was a significant difference of mean
carrying angle of right and left side
between male and female (t=-8.314;
p<0.001).

Table-1: Comparison of carrying angle between right side and left side

Carrying angle (°) t-value *p-value
Side
Mean Standard deviation
Right side (n=308) 163.75 +4.68 t=-8.314 | p<0.001
Left side (n=308) 166.85 +4.57
B Observed
Unpaired ‘t’ test was performed to see i
the association. » i b b
176,00 BB b b e
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side (r=-0.062, p=0.275). = A Cat
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angle of right side: Figure-2, showed
that there was non-significant negative
correlation between BMI of the
participants and carrying angle of right
side (r=-0.046; p=0.422).
perforrmed to see the
correlation. P<0.05 was deterimned as
level of significance.

Figure-1: Correlation between BMI and

carrying angle of left side (n=308)
Regression

analysis
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Figure-2: Correlation between BMI and
carrying angle of right side (n=308)

DISCUSSION

The present Study deals with the
observation on carrying angle and its
correlation with BMI. In this study
carrying angle was 163.75 + 4.68 degree
in right side and 166.85 * 4.57 degree of
left side of both sex. There was a
significant difference of
carrying angle of between right and left
side (p<0.001)of both sex. This result
correlated with the study Paraskevas et
al,, (2004) also found carrying angle was
significant differed between sides[®l. The
present study revealed a BMI of
22.09£3.20 which falls in the normal
weight category [14]. This study revealed
that that there was non-significant

mean

negative correlation between BMI of the
participants and carrying angle of right
(r=-0.046; p=0.422). This
concurred with researchers who noted

side

that carrying angle demonstrated no
correlation with BMIL
suggest that carring angle was not
affected by

This results

increased tissue mass
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around the elbow joint, but rather by
changes in the bony anatomy of the
elbow joint during maturation. But Ese
et al,, (2016) reported that there was a
weak positive correlation between right
carrying angle and BMI (p<0.05)[l. This
could be due to different
methods,sample size used by different
authors and due to racial difference of
the population studied.

Conclusion: Non-significant negative
correlation between carrying angle and
BMI of the participants of both sides.
The BMI of Bangladeshi adult
population has no impact on carrying
angle of the elbow joint.
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