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ABSTRACT

Background: Blood pressure (BP) recordings often differ between arms. This study is aimed to observe the presence
of inter-arm blood pressure difference and association with hypertension or diabetes. The objective of the study was
to establish the prevalence of an inter-arm blood pressure difference and explore its association with obesity and
cardiovascular disorder.

Methods: A cross-sectional study conducted at King George’s Medical College, Lucknow, India among 100 first
year MBBS students. After taking verbal consent the age, height, weight, waist circumference, hip circumference and
family history of hypertension or diabetes were recorded.

Results: The systolic blood pressure on right arm was 118.8+11.5 mmHg and 11.7+7.72 mmHg left arm. Result
significantly showed higher mean systolic blood pressure on right arm. There were 54, 17 and 29 participants with
inter-arm systolic blood pressure difference of <5 mmHg, 5 to 10 mmHg and >10 mmHg, respectively. 10 subjects
having BMI range between 25-29.9 and only one subject found obese (BMI >30). Out of 100 subjects, 11 subject
having inter-arm systolic blood pressure difference >10 mmHg was associated with a family history of diabetes or
hypertension.

Conclusions: Presence of inter-arm blood pressure difference with having family history of hypertension or diabetes
is more susceptible to develop cardiovascular disorder in future.
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INTRODUCTION

A difference in blood pressure readings between arms can
be observed in various general populations.? The
importance of measuring blood pressure in both arms is
initially to prevent the misdiagnosis of hypertension due
to normal differences in blood pressure between the arms.
Blood pressure readings in the right and left arms that
differ by a few mm of Hg are quite normal but more than
10 mm of Hg could suggest trouble and should be
measured in both arm on subsequent visit.® Studies also
reported 10% of the patients had an inter-arm difference
of 10 mm/Hg or greater (Fotherby, et al).* Most

recommendations on blood pressure measurements and
hypertension have stated that blood pressure should be
measured in both arms and that the arm with the highest
value should be used for subsequent measurements.>*®

In the event of a significant (>10mmHg) and consistent
SBP difference between arms, the arm with the higher BP
values should be used.” It has been suggested that
differences in right and left arm pressures may be caused
by undiagnosed peripheral vascular disease affecting the
vasculature of the upper limbs and may therefore predict
an increased risk of cardiovascular disease.” In a recent
meta-analysis of 20 studies, a systolic blood pressure
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difference of more than 15 mm Hg between the right and
left arm was associated with a 2.5 greater risk of
peripheral vascular disease, a 1.7 fold increase in
cardiovascular mortality, and a 1.6 higher risk of all-
cause death (Clark et al, 2012). Systolic inter-arm blood
pressure difference of more than 15 mmHg is associated
with peripheral vascular disease, increased cardiovascular
mortality and all cause mortality. It has been suggested
that inter-arm blood pressure difference may also be
associated with an increased propensity for strokes.

Differences in blood pressure between arms may have a
number of causes such as handedness subclavian artery
stenosis, aortic aneurism, aortic coarctation, vasculitis,
fibromuscular hyperplasia, connective tissue disorders,
and thoracic outlet compression. Most common
diagnostic entity would be subclinical atherosclerosis as
suggested by the increased likelihood of finding an
interarm difference in hypertension and peripheral arterial
disease.™

Obijective

1. To find out relationship of interarm pressure
difference.

2. To find out relationship of anthropometric
variables with interarm pressure difference.

3. To find out relationship with interarm pressure
difference with family history of diabetes and
hypertension.

METHODS

A cross-sectional observational study was designed and
carried out in department of Physiology, King George
medical college Lucknow, India among first year MBBS
student aged 17-24 year.100 subjects were randomly
selected for the study. Prior consent of subjects for
clinical details has taken into account. After taking verbal
consent and explaining the purpose of the study
anthropometric measurement including height, weight,
waist circumference, hip circumference and waist-Hip
ratio were recorded. Family history of Diabetes,
hypertension and other chronic diseases also recorded.
Blood pressure of both the arm is recorded in supine
position by auscultatory method of BP measurement by
mercury sphygmomanometer under standardized protocol
after taking 10 min rest to the subject. Measurement has
taken in the arm first presented without prompting, and
the cuff was then swapped to the other arm and another
measurement taken. Relationship between blood pressure
and different anthropometric measurement were
investigated in linear model.

Data analysis
We entered anonymised data on an excel spread sheet and

used SPSS Predictive Analytics Software Statistics
v18.0.0 for analysis.

RESULTS

A total of 100 healthy subject with a mean age of 20.5
years (range: 17-24 years) were included. Systolic blood
pressure on arms is given in Table 1. Systolic blood
pressure on the two arms was 118.8+11.5 mmHg and
11.74£7.72 mmHg on the right and left arm, respectively
(Table 1). Result significantly showed higher mean
systolic blood pressure on right arm.

Table 1: Association of subjects with blood
pressure and inter arm pressure.

Mean Svstolic Rt. Arm 118.8 (SD-11.5
4 Lt. Arm 117.7 (SD-7.72)
Inter Arm <5 mm Hg 54 Subjects
Pressure 5-9 mm Hg 17 Subjects
Difference >10 mm Hg 29 Subjects
m Mean
120 - Systolic Rt.
Arm
100 -
= Mean
80 1 Systolic Lt.
60 i Arm
40 - :
20 - \
e y —
0 L~ -

Figure 1: Association of subjects with blood pressure
and inter arm pressure.

There were 54, 17 and 29 participants with inter-arm
systolic blood pressure difference of <5 mmHg, 5 to 10
mmHg and >10 mmHg, respectively (Table 1).

Table 2 showed that majority (89%) of subjects having
normal body mass index (BMI). 10 subjects having BMI
range between 25-29.9 and only one subject found obese
(BMI >30). 46% of subject have waist hip ratio of >0.90
and 54% of subject showed WHR <0.89.

Table 2: Association of subjects with BMI

and WHR.
18.5-24.9 89 Subjects
BMI 25-29.9 10 Subjects
>30 1 Subject
WHR <0.89 ( No risk) 54 Subjects
>0.90 ( Low risk) 46 Subjects

In total of 100 subject, 11 subject having inter-arm
systolic blood pressure difference >10 mmHg was
associated with a family history of Diabetes or
hypertension and rest of subjects having an inter-arm
systolic blood pressure difference <9 mmHg. Result
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showed significantly increased risk to develop peripheral
vascular or coronary event in future (Table 3).

mBMI 18.5 -24.9
%0 mBMI 25- 29.9
80
70 mBMI > 30
60 EWHR < 0.89 ( No
50 risk)
40 BWHR > 0.90 (
30 Low risk)
20
10
0

Figure 2: Association of subjects with BMI and WHR.

Table 3: Blood pressure difference according to
family history of DM/HTN.

89 Subjects |
11 Subjects |

| F/H DM/HTN with
| pressure difference

>10 mm Hg '

Figure 3: Blood pressure difference according to
family history of DM/HTN.

DISCUSSION

The present study showed that systolic blood pressure is
slightly higher in the right than in the left arm and that the
pressure differs significantly more between the arms in
subjects with family history of diabetes or hypertension.*
Gene RP, et al found no significant differences in systolic
or diastolic blood pressure between genders or between
right and left handed individuals."!

Recently Gianfanco, et al in his study found that Interarm
differences in systolic blood pressure differences are
frequently observed in patients with diabetes mellitus and
recommends routine measurement of interarm blood
pressure differences to improve diagnostic and prognostic
stratification of these.’? But study of Clark C, et al
revealed that differences in systolic blood pressure
between arms can predict an increased risk of

cardiovascular events and all-cause mortality over 10
years in people with hypertension.”® The opposite
findings reported by Lane D, et al, stated that the
variation in mean inter-arm blood pressure was unrelated
to age, sex, ethnicity, arm circumference, handedness,
being hypertensive, diabetic, or previous history of
cardiovascular disease.™

The term inter-arm difference was firstly recognized
more than 93 years ago and employed by Cyriax EF.™
Our study is in agreement with two previous studies
demonstrating a higher prevalence of interarm differences
in hypertensive patients and in patients with known
cardiovascular disease.'®!” Whereas the study by Lane, et
al did not find any relation between interarm difference
and the presence of hypertension, diabetes mellitus, or
previous cardiovascular disease.* The interarm
difference was found to be age-dependent by two of the
previous studies but not in ours.***" This dissimilarity
could be ascribed to the fact that the previous studies
included a larger age range with the youngest being 18
years old, while in our study most of the subjects of
young age group.

In our study 11 subjects found inter-arm pressure
difference >10 mmHg with having positive family history
of hypertension or diabetes. These findings correlated
with the findings of Igarashi, et al who observed that
inter-arm pressure difference is often found in patients
with suspected CAD, and is associated with significant
CAD and peripheral artery disease. Thus inter-arm
pressure difference may be regarded as a simple marker
for coronary and peripheral artery diseases.® The
opposite findings reported by Lane D, et al, stated that the
variation in mean inter-arm blood pressure was unrelated
to age, sex, ethnicity, arm circumference, handedness,
being hypertensive, diabetic, or previous history of
cardiovascular disease.™

In view of inter arm pressure difference with
anthropometry of study subjects,10 obese (BMI 25-29.9)
subjects having inter arm pressure difference greater than
10 mmHg or more correlated the finding of Ho-Ming Su,
et al who observed that other factors; hypertension and
obesity were also associated with an inter-arm difference
in SBP of 10 mm Hg or more.” The findings were also
strongly supported by Clark CE et al and Clark CE, et al
who reported that an inter-arm difference of 10 mm Hg or
more in SBP was strongly associated with increased
cardiovascular mortality.>*?

CONCLUSION

Our study has shown that the inter-arm blood pressure
difference is greater in individual having obesity or
having family history of hypertension or diabetes. Such
subjects are more susceptible to develop coronary artery
disease or peripheral arterial disease in future. So inter-
arm difference in blood pressure could be used as an
indicator to predict susceptible individual.
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