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ABSTRACT A

Background: Hypertension is one of the major preventable causes of premature morbidity and mortality worldwide.
Measurement of blood pressure (BP) is the most common investigation performed in primary care setting to manage the
vast majority of hypertensive patients. BP measurement guidelines recommend that BP should be assessed in both arms
at the initial visit to prevent misdiagnosis of hypertension. The interarm difference (IAD) in BP has received increasing
attention in recent years because a difference of >10 mm of Hg has been found to be a potential marker of peripheral
vascular disease and predictor of cardiovascular disease. Aim and Objectives: This study was conducted to determine
the prevalence and magnitude of IAD in healthy adults. Materials and Methods: A total of 200 normal healthy adults
were recruited for the study. BP was assessed by automatic blood pressure monitor after 5 min rest. Results: In this
study, prevalences of the IAD were found to be 19.0% for systolic > or =10 mmHg, 4.5% for systolic > or =20 mmHg,
and 6.0% for diastolic >or =10 mmHg. Conclusion: IAD exists in a substantial number of healthy adults. A difference of
>10 mm of Hg systolic or diastolic BP should be investigated further as it is found to have a prognostic value for predicting
cardiovascular events. Hence, we conclude that [AD is a simple, noninvasive and sensitive method of detecting individuals
prone for cardiovascular morbidities.
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INTRODUCTION India.31 At present, the estimated prevalence of hypertension
in India is about 33% in urban and 25% in rural areas.[! Most

Arterial blood pressure (BP), an important indicator of a  are not even aware that they have hypertension, which makes
person’s health status, is measured to screen for hypertension  the scenario rather horrid.

which is a major modifiable risk factor for stroke, coronary

heart disease, and renal failure. Hypertension is directly — The gold standard for measurement of arterial pressure is a

responsible for 57% of all stroke deaths and 24% of all direct intra-arterial measurement with a catheter. However,

coronary heart disease deaths in India.!' Hypertension exerts  thig technique is not practical or appropriate for repeated

an escalating economic burden on health-care systems in  eagurements in nonhospitalized patients or asymptomatic
individuals. The indirect method of measurement is

REeS (e rtH @iliie commonly used for large-scale public health screenings
Website: www.njppp.com Quick Response code because it is practical, simple, low in cost, and noninvasive.
E = E The WHO Expert meeting held on 3 December 2003 in
— ﬁ}— Geneva, Switz.erland, supported. the use of gfforda})le,
DOI: 10.5455/njppp.2017.7.0620122062017 . accurate and independently validated electronic devices
E i in clinical practice. In light of the toxicity of mercury, it
is recommended that mercury BP measuring devices be
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gradually phased out in favor of affordable, validated, and
professional electronic devices as these become available.!

American Heart Association guidelines recommend the
measurement of BP in both arms at the initial visit and treatment
ofhypertension based onthe BPin the arm with the higher value.[®
However, knowledge of the prevalence of interarm difference
(IAD) in BP and relevance to its accurate measurement remains
poor. Framingham Heart Study (FHS) defined increased
interarm systolic BP (SBP) difference as >10 mmHg using
the average of initial and repeat BP measurements obtained in
both arms.[! A prospective, observational study by Lane et al.
provided evidence for significant differences in mean absolute
interarm SBP and diastolic BP (DBP) which emphasizes the
importance of measuring BP in both arms."®! A study conducted
in young healthy individuals showed statistically significant
difference in interarm SBP and DBP.”! Although IAD can occur
in healthy people, it may also be indicative of a significant
underlying disease process.

FHS demonstrated that interarm SBP difference was
associated with a significantly increased hazard of incident
cardiovascular events in the multivariable-adjusted model
(hazard ratio 1.38; 95%, CI: 1.09-1.75), even when the
absolute difference in arm SBP is modest.”! Apart from
utilizing IAD to diagnose and treat hypertension diagnosis
and treatment, it can also be used to screen pathological
disease processes and the progression of certain diseases. Any
disease process that causes chronic limb ischemia can lead to
IAD. Atherosclerosis and peripheral vascular disease are the
most common pathological causes of chronic limb ischemia
leading to IAD.I'*!' Diseases such as aortic dissection, large
vessel vasculitis, and systemic lupus erythematosus have an
atherosclerotic process that can cause limb ischemia (and
therefore also lead to TAD).!'*!3! Fibromuscular dysplasia and
vessel compression can cause limb ischemia even though
they do not have an atherosclerotic process.!'*!>!

All the above studies emphasize the significance of
recognizing baseline IAD so that hypertension, as well
as other disease processes, can be detected earlier and
hence managed more effectively. Although prevalence and
magnitude of IAD among Western population is available,
little is known regarding the magnitude and prevalence of
IAD in Indian population. If the prevalence is high, it is
important to establish the need for bilateral arm BP screenings
on all patients for early detection and effective management
of hypertension and prevention of cardiovascular risk.

This study was conducted to determine the prevalence and
magnitude of IAD in healthy adults.

MATERIALS AND METHODS

A cross-sectional study was conducted at Government
Medical College, Kozhikode, for 3 months. 200 normal

healthy adults of the age group 30-65 years with body mass
index (BMI) <30 kg/m* were included in the study. They
were selected from the staff and bystanders in the various
ward of this institution. Diabetics, obese subjects with BMI
>30 kg/m?, those with peripheral arterial disease, arrhythmia
or any chronic/major illness were excluded.

After obtaining the approval of Institutional Ethics Committee,
subjects in the above-mentioned study group were evaluated
in detail taking prior informed consent. Age, height, and
weight were noted down. The subjects were allowed to rest
for 5 min after which BP was recorded in the sitting position,
using an appropriate-sized cuff with the subject’s arm kept at
heart level during the measurement. Interarm BP difference
was assessed sequentially in both arms, with automatic BP
monitor Omron HEM-7120. Two readings were taken at
intervals of at least 1 min, and the average of those readings
was used to represent the subject’s BP.

BMI was calculated based on the formula bodyweight in
kilograms divided by height in meters squared.

Statistical analysis was performed.

Data were analyzed using Statistical Package for Social
Sciences. The descriptive statistics and the prevalence of
interarm BP difference along with 95% confidence interval
were calculated.

RESULTS

About 33.5% of subjects were identified in the age group of
40-49 years, followed by 32.5% of subjects who belonged
to age group of 50-59 years. The average age of all subjects
was 49.40 + 6.98 years while average body mass index was
24.22 £ 2.60 kg/m>.

In this study, prevalences of the IAD were found to be 19.0%
for systolic > or =10 mmHg (95%, CIL: 12.61-25.38%)),
4.5% for systolic > or =20 mmHg (95%, CI: 1.3.0-7.6%),
and 6.0% for diastolic > or =10 mmHg (95%, CI: 2.0-9.9%)
(Table 1). Out of 103 male and 97 female subjects, 21 males
(20.4%) and 17 females (17.5%) were found to have IAD for
SBP >10 mmHg while 5 males (4.9%) and 4 females (4.1%)
were found with IAD for SBP >20 mmHg. DBP >10 mmHg
was recorded in 5 males (4.9%) and 7 females (7.2%). The
mean absolute IAD was 7.62 + 5.53 and 4.3 + 3.03 mmHg for
SBP and DBP, respectively.

Table 1: Magnitude and prevalence of IAD

Magnitude (mm of Hg) Prevalence
SBP > or =10 19.0% (95%, CI: 12.61-25.38%)
SBP > or =20 4.5% (95%, CI: 1.3.0-7.6%)

Diastolic > or =10 6.0% (95%, CI: 2.0-9.9%)

SBP: Systolic blood pressure

1187

National Journal of Physiology, Pharmacy and Pharmacology

2017 | Vol 7 | Issue 11



Inassi, et al.

Interarm blood pressure difference in adults

DISCUSSION

Hypertension is found to be one of the major causes of
premature morbidity and mortality throughout the developed
and developing countries.l' Several clinical trials have
shown that lowering BP can reduce CV risk by 20-25%
for myocardial infarction, 35-40% for stroke, and by 50%
for heart failure.'” Hypertension evaluation and treatment
guidelines"®!!  and BP measurement guidelines**!
recommend assessing BP in both arms (at least during initial
examination). Failure to recognize an IAD in BP may delay
the diagnosis or confound the treatment of hypertension if the
lower reading arm is measured.

This study provides an understanding of the presence and
significance of interarm difference in BP. In this study,
prevalences of the IAD were found to be 19.0% for systolic
> or =10 mmHg, 4.5% for systolic > or =20 mmHg, and
6.0% for diastolic > or =10 mmHg which is in agreement
with the findings of a review by Clark and colleagues
who reported prevalence rates of IAD as 19.6% systolic
> or =10 mmHg, 4.2% systolic > or =20 mmHg, and
8.1% diastolic > or =10 mmHg."??! Lane et al. also found
clinically significant interarm differences in SBP of >10
and >20 mmHg as 20% and 3.5%, respectively; diastolic
differences of >10 and >20 mmHg were present in 11%
and 3.5%, respectively.®] However, a meta-analysis on the
prevalence of IAD has shown a very variable proportion of
subjects (1.4-38%) with IAD more than 10 mmHg.!"327]

Various pathological causes have been considered as
leading to an increase in interarm BP differences such
as atherosclerosis, vasculitis, fibromuscular hyperplasia,
connective tissue, and thoracic outlet compression.l'*!s! In
the absence of anatomic obstruction, interarm differences in
SBP were thought to be related to some intrinsic property of
the cardiovascular system. Studies by Canepa et al. showed
that interarm difference in SBP was based on alterations in
arterial stiffness.*™ Increased arterial stiffness or a loss of
compliance increases pressure oscillations, resulting in a
disproportionate increase in SBP. Canepa et al. used carotid-
femoral pulse wave velocity (cf-PWV) as a measure of
arterial stiffness. Their studies showed that cf-PWV was
higher in individuals with interarm BP >10 mmHg.

An increase in arterial stiffness is associated with progression
of TAD, an increase in incident hypertension as well as
an increase in cardiovascular morbidity and mortality.*")
Hence, vascular stiffness could be considered as a major
target for the treatment of arterial hypertension and efforts
are required to identify and correct this major contributor to
cardiovascular disease. This study thus supports the need to
detect an IAD in BP to identify subjects who are at risk of
cardiovascular events and to assure provision of appropriate
care.

Limitations of the Study

Due to lack of long-term follow-up, we were unable to reach
conclusions regarding the long-term implications of the
findings.

CONCLUSION

The presence of significant interarm SBP and DBP differences
suggests that the BP should be taken in both arms at the initial
consultation and it should become a core component of initial
BP measurement in primary care. If an interarm difference in
SBP is found, the higher of the two readings should be used
for subsequent measurements.

REFERENCES

1. GuptaR. Trends in hypertension epidemiology in India. ] Hum
Hypertens. 2004;18(2):73-8.

2. Leeder S, Raymond S, Greenberg H, Liu H. A Race Against
Time: The Challenge of Cardiovascular Disease in Developing
Economies. New York: The Earth Institute, Columbia
University; 2004.

3. Srinath Reddy K, Shah B, Varghese C, Ramadoss A.
Responding to the threat of chronic diseases in India. Lancet.
2005;366(9498):1744-9.

4. Anchala R, Kannuri NK, Pant H, Khan H, Franco OH, Di
Angelantonio E, et al. Hypertension in India: A systematic
review and meta-analysis of prevalence, awareness, and
control of hypertension. J Hypertens. 2014;32(6):1170-7.

5. Parati G, Mendis S, Abegunde D, Asmar R, Micke S, Murray A,
et al. Recommendations for blood pressure measuring devices
for office/clinic use in low resource settings. Blood Press
Monit. 2005;10(1):3-10.

6. Pickering TG, Hall JE, Appel LJ, Falkner BE, GravesJ,
Hill MN, et al. Recommendations for blood pressure
measurement in humans and experimental animals: Part 1:
Blood pressure measurement in humans: A statement for
professionals from the Subcommittee of Professional
and Public Education of the American Heart Association
Council on High Blood Pressure Research. Circulation.
2005;111(5):697-716.

7.  Weinberg I, Gona P, O’Donnell CJ, Jaff MR, Murabito JM.
The systolic blood pressure difference between arms and
cardiovascular disease in the Framingham Heart Study. Am J
Med. 2014;127(3):209-15.

8. Lane D, Beevers M, Barnes N, Bourne J, John A, Malins S,
et al. Inter-arm differences in blood pressure: When are they
clinically significant? J Hypertens. 2002;20(6):1089-95.

9. Seethalakshmi K, Bahuleyan B. Inter arm blood pressure
difference: An indicator of cardiovascular risk. Int J] Res Med
Sci. 2015;3(12):3782-5.

10. Tousoulis D, Kampoli AM, Papageorgiou N, Androulakis E,
Antoniades C, Toutouzas K, et al. Pathophysiology of
atherosclerosis: The role of inflammation. Curr Pharm Des.
2011;17(37):4089-110.

11. Mehlsen J, Wiinberg N. Interarm difference in blood pressure:

2017 | Vol 7 | Issue 11

National Journal of Physiology, Pharmacy and Pharmacology

1188



Inassi, et al.

Interarm blood pressure difference in adults

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Reproducibility and association with peripheral vascular
disease. Int J Vasc Med. 2014;2014:841542.

Grayson PC, Tomasson G, Cuthbertson D, Carette S,
Hoffman GS, Khalidi NA, et al. Association of vascular
physical examination findings and arteriographic lesions in
large vessel vasculitis. ] Rheumatol. 2012;39(2):303-9.
Turano L. Premature atherosclerotic cardiovascular disease in
systemic lupus erythematosus: Understanding management
strategies. J Cardiovasc Nurs. 2013;28(1):48-53.

Slovut DP, Olin JW. Fibromuscular dysplasia. N Engl J] Med.
2004;350(18):1862-71.

Kim SS, Cheong SH, Lee WIJ, Jun DH, Ko MJ, Cho KR, et al.
Inter-arm arterial pressure difference caused by prone position
in the thoracic outlet syndrome patient - A case report. Korean
J Anesthesiol. 2010;58(1):91-4.

Ezzati M, Lopez AD, Rodgers A, Vander Hoorn S, Murray CJ;
Comparative Risk Assessment Collaborating Group. Selected
major risk factors and global and regional burden of disease.
Lancet. 2002;360(9343):1347-60.

Antonakoudis G, Poulimenos L, Kifnidis K, Zouras C,
Antonakoudis H. Blood pressure control and cardiovascular
risk reduction. Hippokratia. 2007;11(3):114-9.

Mancia G, Fagard R, Narkiewicz K, Redon J, Zanchetti A,
Bohm M, et al. 2013 ESH/ESC guidelines for the management
of arterial hypertension: The Task Force for the management of
arterial hypertension of the European Society of Hypertension
(ESH) and of the European Society of Cardiology (ESC).
J Hypertens. 2013;31(7):1281-357.

Chobanian AV, Bakris GL, Black HR, Cushman WC,
Green LA, Izzo JL Jr, et al. Seventh report of the joint national
committee on prevention, detection, evaluation, and treatment
of high blood pressure: The JNC 7 report. Hypertension.
2003;42:1206-52.

O’Brien E, Parati G, Stergiou G, Asmar R, Beilin L, Bilo G,
et al. European society position paper on ambulatory blood
pressure monitoring. J Hypertens. 2013;31(9):1731-68.
Pickering TG, Hall JE, Appel L], Falkner BE, Graves J, Hill MN,
et al. Recommendations for blood pressure measurement in
humans and experimental animals: Part 1: Blood pressure
measurement in humans: A statement for professionals from

22.

23.

24.

25.

26.

27.

28.

29.

the Subcommittee of Professional and Public Education of the
American Heart Association Council on High Blood Pressure
Research. Hypertension. 2005;45:142-61.

Clark CE, Taylor RS, Shore AC, Campbell JL. The difference
in blood pressure readings between arms and survival: Primary
care cohort study. BMJ. 2012;344:e1327.

Tokitsu T, Yamamoto E, Hirata Y, Fujisue K, Sugamura K,
Maeda H, et al. Relationship between inter-arm blood pressure
differences and future cardiovascular events in coronary artery
disease. J Hypertens. 2015;33(9):1780-9.

Verberk WJ, Kessels AG, Thien T. Blood pressure measurement
method and inter-arm differences: A meta-analysis. Am J
Hypertens. 2011;24(11):1201-8.

Fotherby MD, Panayiotou B, Potter JF. Age-related differences
in simultaneous interarm blood pressure measurements.
Postgrad Med J. 1993;69(809):194-6.

Cassidy P, Jones K. Astudy of inter-arm blood
pressure differences in primary care. JHum Hypertens.
2001;15(8):519-22.

Clark CE, Taylor RS, Butcher I, Stewart MC, Price J,
Fowkes FG, et al. Inter-arm blood pressure difference and
mortality: A cohort study in an asymptomatic primary care
population at elevated cardiovascular risk. Br J Gen Pract.
2016;66(646):¢297-308.

Canepa M, Milaneschi Y, Ameri P, AlGhatrif M, Leoncini G,
Spallarossa P, et al. Relationship between inter-arm difference
in systolic blood pressure and arterial stiffness in community-
dwelling older adults. JClin Hypertens (Greenwich).
2013;15(12):880-7.

Giles TD. Inter-arm difference in systolic blood pressure-
“the plot stiffens”-. J Clin Hypertens (Greenwich).
2013;15(12):878-9.

How to cite this article: Inassi J, Razeena KC, Jowhara
PV. Interarm blood pressure difference:
Prevalence in healthy adults. Natl J Physiol Pharm Pharmacol
2017;7(11):1186-1189.

Source of Support: Nil, Conflict of Interest: None declared.

Magnitude and

1189

National Journal of Physiology, Pharmacy and Pharmacology

2017 | Vol 7 | Issue 11



