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The prevalence and magnitude of inter-arm BP difference
(IAD) in young healthy patients is not well characterized.
Flight academy applicants and designated aviators undergo
annual evaluation that includes blood pressure (BP) mea-
surement on both arms. All BP measurements performed
from January 1, 2012, to April 30, 2012, were recorded and
IAD was calculated. Results were compared between
patients in whom BP was initially measured in the right
arm (group 1), those in whom BP was initially measured in
the left arm (group 2), and those in whom the arm in which
BP was initially measured was not recorded (group 3). A total
of 877 healthy patients had BP measured during the study

period. In the entire group, mean systolic BP was the same
in both arms. Absolute IAD was 5.6�5.5 mm Hg for systolic
and 4.7�4.5 mm Hg for diastolic BP. IAD >10 mm Hg was
recorded in 111 (12.6%) and 77 (8.8%) patients for systolic
and diastolic BP, respectively. IAD was the same in the 3
groups and was unrelated to age, body mass index, and
heart rate, but was related to systolic BP. IAD is common in
young healthy patients, is not dependent on which arm was
measured first, and unrelated to age, body mass index, and
heart rate. J Clin Hypertens (Greenwich). 2013;15:575–578.
ª2013 Wiley Periodicals, Inc.

It is recommended that blood pressure (BP) be measured
in both arms at the first visit because differences exist in
the values measured in both arms, and measurement in
only one arm may lead to underdiagnosis of hyperten-
sion.1,2 Inter-arm BP difference (IAD) has received
increasing attention in recent years because it has been
found to be associated with peripheral vascular disease3

and was identified as a risk factor for cardiovascular
morbidity.4,5 The prevalence of IAD in the general
population has been evaluated only in older adults,6

adults with underlying diseases that may affect vascular
integrity such as diabetes and hypertension,6,7 and
pregnant women.8 The clinical significance of IAD in
young healthy patients is unclear. In order to evaluate
this clinical significance, it is essential to know the true
prevalence of IAD in this population. Yet, there are no
large-scale studies addressing the prevalence of IAD in
this population. This study evaluates the prevalence and
magnitude of IAD in a cohort of young healthy patients.
To identify whether alert reaction may contribute to
IAD, we evaluated whether BP levels are higher in the
first arm measured.

METHODS

Study Population
The study was approved by the ethics committee of the
Medical Corps of the Israel Defense Force. All applicants

to the Israeli Air Force (IAF) undergo a comprehensive
medical evaluation prior to their enlistment to the IAF,
whereas designated aviators undergo an annual evalua-
tion. As a routine part of these evaluations, height,
weight, bodymass index (BMI), heart rate, and sequential
BP measurement in both arms are performed. This study
retrospectively evaluates IAD in consecutive applicants
and designated aviators attending the IAF Aero Medical
Center from January 1, 2012, to April 30, 2012. In order
to evaluate the effects of the initial arm in which BP was
measured on BP values in both arms, patients were
divided into 3 groups: group 1, patients in whom BP was
initially measured in the right arm; group 2, patients in
whom BP was initially measured in the left arm; and
group 3, patients inwhom the initial arm inwhich BPwas
measured was not recorded. Inter-arm systolic and
diastolic BP difference in each group was recorded. IAD
was divided arbitrarily into 5 groups: no difference, 1- to
2-mm Hg difference, 3- to 5-mm Hg difference, 6- to
10-mm Hg difference, and >10 mm Hg difference.

BP Measurement
BP measurement was performed by a designated tech-
nician in a quiet room with the patient in the sitting
position following at least 5 minutes of rest. BP was
measured twice in each arm using an automatic device
(Vital Signs Monitor 52 NTP model; Welch Allyn
Protocol, Inc, Beaverton, OR) that was calibrated
according to manufacturer’s recommendations, and
the values were averaged. BP was measured in one
arm and sequentially in the other arm. The initial arm in
which BP was measured was randomly selected by the
technician performing the BP measurement and was
recorded in about two thirds of the patients. In one third
of the group, the initial measured arm was not recorded.
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Statistical Analysis
IAD was defined as the difference between the average
BP in the right arm and the average BP in the left arm.
Results are reported as mean�standard deviation. The
data were analyzed for the entire cohort and separately
for the 3 groups defined according to the initial arm
measured. Analysis of variance repeated-measures anal-
ysis with one nested variable (the 3 groups) was used to
assess the BP levels in both arms and to assess whether
the arm first measured affected BP levels in both arms
and the IAD. An independent t test was used to compare
means between men and women. The chi-square test
was used to compare prevalence of inter-arm difference
categories between groups. Pearson’s correlation test
was used to evaluate the association between IAD and
age, BMI, heart rate, and systolic BP. Values of P<.05
were considered significant.

RESULTS

Patients
During the study period, 877 patients (71 women, mean
age 26�10 years, mean BMI 23.7�3.4) underwent
routine evaluation at the IAF Aero Medical Center
and all were included in the study. All patients were
healthy (not medicated) and none were known to have
hypertension or diabetes mellitus. In 281 of the patients,
BP was initially recorded in the right arm; in 304
patients, BP was initially recorded in the left arm; and in
292 patients, the initial arm in which BP was measured
was not recorded (Table I).

BP Levels
All patients had normal BP levels (Table I). Mean
systolic and diastolic BP was the same in both arms and
was not affected by groups (Table I, P=not significant).
In the entire group, the mean IAD was 0.31�7.81 for
systolic BP and 0.01�6.53 for diastolic BP. The absolute
IAD was 5.6�5.4 mm Hg for systolic BP and
4.7�4.5 mm Hg for diastolic BP. The mean and the
absolute IAD was the same in all groups and was not
affected by sex (P=not significant for all parameters).

Systolic BP was the same in both arms in 75 patients
(9%), was higher in the right arm in 422 patients (48%),
and was higher in the left arm in 380 patients (43%).
Diastolic BP was the same in both arms in 81 patients

(9.2%), was higher in the right arm in 399 patients
(45.5%), and was higher in the left arm in 397 patients
(45.3%). The inter-arm systolic and diastolic BP differ-
ence by categories in the entire cohort and in the 3
groups is presented in Table II. IAD was not dependent
on the arm in which BP measurement was initially
performed (Table II). The prevalence of IAD >10 mm
Hg was 12.6% for systolic BP and 8.8% for diastolic
BP. The prevalence of IAD >10 mm Hg was the same in
all groups (Table II; P=not significant for all parame-
ters).

IAD was not correlated with age, BMI, or heart rate,
but was correlated with systolic BP (r=0.36, P<.01).

DISCUSSION
The prevalence of IAD varies between reports and tends
to be more significant in known hypertensive patients.9

Recently, it has been shown that IAD is associated with
increased cardiovascular morbidity.4,5,10 The hypothesis
that IAD signifies diffuse atherosclerosis has significant
clinical implications and emphasizes the importance of
BP measurement in both arms in patients at risk for
cardiovascular morbidity.11,12 Whether these findings
are applicable to young healthy patients without signif-
icant cardiovascular risk factors is less clear, as only one
small study was performed in this population.13 The
prevalence of inter-arm systolic BP difference >10 mm
Hg (12.6%) in our cohort is higher than a previous
report by Fotherby and colleagues13 and is similar to a
previous report by Arnett and colleagues,14 but is lower
than previously reported by Clark and colleagues4 and
Lane and colleagues.2 Our results are in accordance
with a recent meta-analysis that reported a prevalence
of 14% and 7% for systolic and diastolic IAD � 10 mm
Hg, respectively.15 Our findings suggest that IAD is also
common in young, healthy patients. In this group it is
unlikely to explain IAD by atherosclerosis and thus the
mechanism and prognostic value of IAD are unclear.
The IAD is more accurate and is lower when BP is
measured simultaneously.15,16 Therefore, Verberk and
colleagues15 recommended to assess BP simultaneously
in both arms. However, this method of measuring IAD
is not practical in a clinical setting, and therefore the
meaning of inter-arm difference recorded by sequential
measurements should be evaluated. The consistency of
IAD has been challenged. Eguchi and colleagues17

TABLE I. Demographic and Clinical Measurements in the Study Population

No. Mean age, y BMI, kg/m2

Systolic BP, mm Hg Diastolic BP, mm Hg

Right Hand Left Hand Absolute Difference Right-Hand Left-Hand Absolute Difference

All patients 877 26�10 23.7�3.4 120�10 120�10 5.6�5.4 68�9 68�9 4.7�4.5

Right hand first 281 26�10 23.9�3.1 120�11 120�11 5.9�7.1 67�8 68�9 5.4�5.6

Left hand first 304 27�11 23.6�4.2 119�10 119�10 5.2�4.0 69�9 68�9 4.3�3.9

First hand not

recorded

292 27�10 23.5�2.8 121�10 120�10 5.7�5.0 69�9 69�9 4.6�3.7

Abbreviations: BMI, body mass index; BP, blood pressure. Data are presented as mean�standard deviation.
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showed that IAD was consistent only in 2 of 147
patients who had obstructive arterial disease, whereas
Agarwal and colleagues10 showed that IAD is repro-
ducible. We did not measure the reproducibility of IAD,
but we evaluated the possibility that alert reaction to
initial BP measurement may be responsible for IAD.18

We found no difference in BP levels and in IAD between
those who measure BP first in the right and those who
measure first in the left arm, suggesting that the alert
reaction is not an important contributor for IAD.

Previous reports have shown a bias toward higher BP
readings from the right arm,2,17,19 whereas other reports
failed to show such a tendency.3,6 Our study did not
show any bias toward the right arm, and the arm in
which the higher BP measurement was recorded was not
influenced by the initial arm in which it was recorded.
Therefore, it seems that even in young, healthy patients,
it is difficult to predict in which arm the higher BP
measurement will be recorded, and at least one record-
ing of BP in both arms is required in order to correctly
identify the arm in which BP is higher and in which
future measurements should be performed.

STUDY LIMITATIONS
Unlike Arnett and colleagues,14 we did not find an
association between obesity and higher rate of IAD.

However, we did find an association between systolic
BP levels and IAD. This study has several limitations.
Because of the retrospective nature, BP was recorded on
a single occasion. A previous meta-analysis noted that
the prevalence of IAD � 10 mm Hg was roughly
doubled when diagnosis was based on one pair of
measurements compared with multiple measure-
ments,19 and thus the prevalence of IAD >10 mm Hg
may have been an overestimation. BP was measured
sequentially in our study, which may explain the higher
prevalence of IAD compared with that observed in a
similar population in which BP was measured simulta-
neously.13 We believe that sequential BP measurements
in a large group of young, healthy patients better
represent the real-life prevalence of IAD. We lack long-
term follow-up, therefore we are unable to reach
conclusions regarding the long-term implications of
our findings.

CONCLUSIONS
Significant IAD (>10 mm Hg) is common in young,
healthy patients. Since there is no consistent laterali-
zation of BP in this population, BP should be
measured in both arms. The clinical significance of
IAD in young, healthy individuals requires long-term
follow-up.

TABLE II. Mean Inter-Arm Blood Pressure (BP) Difference for the Entire Study Population

Mean Inter-Arm BP Difference

Systolic BP Diastolic BP

All Right Arm>Left Arm Left Arm>Right Arm All Right Arm>Left Arm Left Arm>Right Arm

Entire cohort

0 mm Hg 75 81

0–2 mm Hg 191 97 94 226 113 113

3–5 mm Hg 261 146 115 303 151 152

6–10 mm Hg 239 120 119 190 93 97

>10 mm Hg 111 59 52 77 42 35

All 877 422 380 877 399 397

Initial BP measurement right arm

0 mm Hg 22 23

0–2 mm Hg 72 39 33 59 29 30

3–5 mm Hg 73 40 33 105 51 54

6–10 mm Hg 80 40 40 60 20 40

>10 mm Hg 34 14 20 34 16 18

All 281 133 126 281 116 142

Initial BP measurement left arm

0 mm Hg 26 27

0–2 mm Hg 60 27 33 95 48 47

3–5 mm Hg 96 52 44 96 48 48

6–10 mm Hg 83 40 43 67 37 30

>10 mm Hg 39 21 18 19 11 8

All 304 140 138 304 144 133

Initial BP measured arm not recorded

0 mm Hg 27 31

1–2 mm Hg 59 31 28 72 36 36

3–5 mm Hg 92 54 38 102 52 50

6–10 mm Hg 76 40 36 63 36 27

>10 mm Hg 38 24 14 24 15 9

All 292 149 116 292 139 122
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