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ABSTRACT

Introduction: Growing incidence of hypertension and its significant association with 
diabetes mellitus are being observed in both developing and developed countries around 
globe. Scanty literature is available about the comparative study of inter-arm variation 
of blood pressure in normal individuals and diabetic among Nepalese population. This 
research was performed to determine extent of inter-arm variation in normal individuals 
and diabetics.

Methods:  A descriptive observational study was carried out from 2013 January to 2014 
January in a tertiary level teaching hospital of Nepal. After taking the consent and giving 
necessary instructions, blood pressures were measured in both the arms one after 
another in sitting posture using mercurial sphygmomanometer and Littman cardiosonic 
stethoscope. Arterial blood pressure was measured by palpatory method followed by 
auscultatory method The cuff pressure at which the  tap sound were first perceived was 
noted as systolic blood pressure (SBP). Similarly, diastolic blood pressure (DBP) was noted 
at the point where the sound disappeared.

Results: A total of 120 volunteers between ages of 40-80 years were studied. Highly 
significant inter-arm variation of both SBP and DBP was found in diabetics as compared 
to normal (p<0.01). Highly significant inter-arm variation was found in diabetic male and 
female as compared to their normal counter parts (p<0.01).

Conclusion: This study showed that there was significant inter-arm variation of SBP 
and DBP in diabetic and normal individual. So, this study encourages to measure blood 
pressure (BP) in both arms for proper treatment planning of an individuals.
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INTRODUCTION
Blood pressure (BP) means the force exerted by flowing 
blood against any unit area of the vessel wall.1 The 
pressure in the aorta, in the brachial and other large 
arteries in a young adult human rises to a peak value 
(systolic pressure) of about 120 mm of Hg during each 
cardiac cycle and falls to a minimum (diastolic pressure) 
of about 70 mm of Hg .2,3 Around the globe, almost 285 
million people have diabetes in 2010. Among them 90% 
of the patient were reported as victim of type 2 diabetes 
mellitus.4 The incidence of diabetes mellitus is increasing 
rapidly and by 2030, the number will be almost double.5 
Numerous studies have reported an increased association 
of diabetes with different cardiovascular morbidity.6

HTN  is a medical condition in which the blood pressure 
in the arteries is elevated above physiological limit. 
Both environmental and genetic factors may contribute 

to regional and racial variation of blood pressure and 
HTN.7 Blood pressure fluctuates due to stress, emotion, 
temperature variation, age differences and disease like
diabetes, any pathological condition involving aortic arch 
or upper extremities artery.8-10 
In Nepal, several studies have showed growing trends of 
HTN, diabetes mellitus (DM) and their association. There 
is very high prevalence as well as sharp rise on HTN due to 
changing lifestyle because of socio-economic transition.11 
All forms of diabetes increases the risk of long term 
complications. These complications typically develop after 
many years but may be the first symptoms in those who 
have otherwise not received a diagnosis before that time. 
The major long term complication relates to damage of 
blood vessels. Diabetes doubles the risk of cardiovascular 
disease.12

Many studies have shown inter-arm variation of blood
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pressure and guidelines recommend that BP should 
be measured in both arms.13 The reason for normal, 
healthy individuals having differences of BP in two arms is 
suggested to be anatomical differences in normal vascular 
supply to the arms and due to arm dominance.14  It has 
been suggested that innominate (brachiocephalic) artery 
is nearer to source of pressure and is more in direction of 
flow of blood from the ascending aorta, so that BP might 
be higher in right arm compared to left arm. 13-15 Hence, 
our study aims to determine the difference in BP in both 
arms in normal as well as diabetic individual.

METHODS

This is a cross sectional study conducted in Out Patient 
Department of Nepal Medical College Jorpati from 
2013 January to 2014 January for a period of one year. 
Permission for study was taken from ethical committee 
and after taking the consent detailed history of the 
diabetic patients was taken through pre designed close 
angled Performa.  The inclusion criteria for patients were 
40 years or above in age, should be newly detected case 
of diabetes or patient detected as diabetic for at least a 
year. 

Patients were asked to rest quietly and comfortably in a 
room for five minutes before measuring blood pressure. 
Instructions were given to avoid stimulant  beverages  
before half an hour of the maneuver. Three  readings 
separated by two minutes interval were taken by the 
principal author and averaged. Blood pressure was 
assessed by both auscultatory and palpatory method. 

To measure the blood pressure by an auscultatory 
method, Riva-Rocci cuff attached to sphygmomanometer 
was wrapped around the arm and inflated to obliterate 
the blood flow through brachial artery. Then the cuff was 
deflated slowly (2mm/sec).  Diaphragm of the stethoscope 
was placed over brachial artery. At the point, when 
lateral pressure of blood just exceeds the cuff pressure, a 
tapping sound was auscultated. On further lowering the 
cuff pressure, a louder sound followed by a dull sound, 
muffled sound and finally the disappearance of sound 
was perceived (Korotkoff sounds). The cuff pressure at 
which the tap sound was first perceived was noted as SBP. 
Similarly, DBP was noted at the point where the sound 
disappeared.

RESULTS

A total of 120 subjects between the ages of 40-80 years 
were studied. This included diabetic and normal healthy 
individual among which 23 male and 37 female were 
diabetic and 34 male and 26 female were normal healthy 
individual. Among them, 60 subjects who have been 
diabetics for one year or who were newly diagnosed and 
60 healthy age matched individuals were included. There 
were significant differences in SBP and DBP in right and 
left arm of both normal and diabetic individuals (Table  
1, 2 and 3). When the blood pressures were compared 
between the genders amongst diabetics, there was no 
significant association (Table 4).

The mean right  arm SBP and DBP measurements of 
diabetic individual were 137.6±14.59 and 85.07±8.05 

Table 1: Inter-arm variation of SBP and DBP in normal healthy and diabetic persons

Table 2: Inter-arm variation of SBP and DBP in male volunteers  

Blood pressure Variable Mean±SD
(left arm)

Mean ±SD
(right arm)

Inter-arm Difference
Mean ± SD(mm Hg)

Level of           
significance

SBP Diabetic (n=60) 135.15±11.22 137.6±14.59 7.08±4.39 p < 0.01
Normal  (n=60) 116.17±6.97 117.97±6.67   1.93±2.96

DBP Diabetic (n=60) 84.33±8.21 85.07±8.05 2.46±3.79 p < 0.01
79.97±2.62 80.03±2.64 0.07±0.51

Blood Pressure Variable Mean±SD
(left arm)

Mean ±SD
(right arm)

Inter-arm Difference
Mean ± SD(mm Hg)

Level of            
significance

SBP Diabetic (n=23) 138.74±8.58 142.17±11.73 6.73±3.88 p < 0.01
Normal  (n=34) 118.53±5.75 120 ±6.11 1.70±1.91

DBP Diabetic (n=23) 87.30±8.56 88.87±8.96 2.60±3.48 p < 0.01
Normal  (n=34) 80.53±1.79 80.59±1.81 0.06±.34

Study of Inter-arm Variation of Blood Pressure 



AJHS Vol. 1/No. 1/Issue. 1/February-July 2021    15

Blood Pressure Variable Mean±SD
(left arm)

Mean ±SD
(right arm)

Inter-arm Difference
Mean ± SD(mm Hg)

Level of
significance

SBP Diabetic (n=37) 132.92 ±12.16 134.76 ±15.59 7.29±4.72 p < 0.01
Normal  (n=26) 113.08±7.32 115.31 ±6.55 2.23±3.97

DBP Diabetic (n=37) 82.49±7.52 82.70±6.48 3.14±3.44 p < 0.01
Normal  (n=26) 79.23±3.30 79.30±3.34 0.23±0.65

Blood Pressure Variable Mean±SD
(left arm)

Mean ±SD
(right arm)

Inter-arm Difference
Mean ± SD(mm Hg)

Level of 
significance

SBP Male  (n=23) 138.74±8.58 142.17±11.73 6.73±3.88 p < 0.05
Female  (n=37) 132.92 ±12.16 134.76 ±15.59 7.29±4.71

DBP Male  (n=23) 87.30±8.56 88.87±8.96 2.61±3.48 p < 0.05
Female (n=37) 82.49±7.52 82.70±6.48 2.37±4.02

Table 3: Inter-arm variation of SBP in female volunteers

Table 4: Inter-arm variation of SBP of diabetic male and female

while that of normal individuals SBP and DBP were 
117.97±6.67 and 80.03±2.64 respectively. Similarly mean 
left arm SBP and DBP of diabetics were 135.15±11.22 and 
84.33±8.21 and in normal SBP were 116.17±6.97 and DBP 
79.97±2.62.

DISCUSSION 

In Nepal several studies have been done regarding blood 
pressure and diabetes and its association with other 
clinical conditions but study about inter-arm variation of 
blood pressure is very scanty though literature of  such 
study on other parts of world are available. 

This study demonstrated significant mean inter-arm SBP 
and DBP difference in normal healthy and diabetic persons. 
These finding were similar to that described by Lane et al.14 
There was significant mean inter-arm difference of SBP 
and DBP among male volunteers, study shows significant 
mean inter-arm difference in SBP in diabetic male. Similarly 
significant mean inter-arm difference in SBP and DBP were 
noted in female volunteer. Blood pressures were found to 
be higher in right arm compared to left arm as found by 
Cassidy and Jones.15  The present study found inter-arm 
variation SBP and DBP between diabetic male and female 
is not significant. The mean blood pressure difference in 
diabetic male and female is more or less similar. These 
results are congruent with Pesola et al.16 

Several studies have measured blood pressure 
simultaneously, sequentially or both sequentially

and simultaneously, some of them used automated 
sphygmomanometer or automated devices. Other studies 
which used sequential blood pressure measurements as 
done in this study obtained inter-arm variation higher in 
sequential measurement as compared to simultaneous 
blood pressure measurement.17-19

CONCLUSION
This study revealed that there is significant difference in 
inter-arm blood pressure. Thus bilateral blood pressure 
measurement of an individual is essential for accurate 
assessment and diagnosis of health status by clinicians.

REFERENCES

1. Hall EJ. Guyton and Hall Text book of Medical 
Physiology.12th ed. Philadelphia, Pennsylvania: Elsevier 
Saunders: 2011; 162.

2.  Barret KE, Barman SM, Boitano S, Brooks HL. Ganong’s 
Review of medical physiology.23rded.NewYork: Mc Graw 
Hill: 2010; 544.

3.  Kumar P, Clark M.  Kumar and Clark Clinical medicine. 5th 
ed.UK: WB Saunders; 2002.711.

4. Shlomo M, Polosky K, Larsen PR, Kronenberg H. Williams’s 
textbook of endocrinology. 12th ed. Philadelphia: Elsevier/
Saunders; 2011:1371-75

5. Wild S, Roglic G, Green A, Sicree R, King H. Global  prevalance

Study of Inter-arm Variation of Blood Pressure 



AJHS Vol. 1/No. 1/Issue. 1/February-July 2021    

12

            16

      of diabetes: Estimates for the year 2000 and projections    
for 2030. Diabetes Care 2004; 27: 1047–53.DOI: https://
doi.org/10.2337/diacare.27.5.1047

6. Stratton IM, Adler AI, Neil HA, Matthews DR, Manley SE, 
Cull CA, et al. Association of glycaemia with macrovsacular 
and microvascular complications of type 2 diabetes. 
BMJ  2000; 321:405-12. DOI: https://doi.org/10.1136/
bmj.321.7258.405.

7. Fauci AS, Kasper DL, Longo DL, Braunwald E, Hauser SL, 
Jameson JL, Loscalzo J.    Harrison’s Principals of Internal 
Medicine.19th ed .USA: Mc Graw Hill; 2008:1611-12.

8. Youn JC, Rim SJ, Park S, Ko YG, Kang SM, Choi D et al. 
Arterial stiffness is related to augmented seasonal 
variation of blood pressure in hypertensive patients. 
Blood Pressure 2007; 16:375-80. DOI:https://doi.
org/10.1080/08037050701642618

9. Adler AI, Stratton IM, Neil HA, Yudkin JS, Matthews DR, 
Cull CA, et al. Association of systolic blood pressure with 
macrovsacular and microvascular complication of type 
2 diabetes (UKPDS 36): prospective observational study. 
BMJ. 2000; 321:412-9. DOI: https://doi.org/10.1136/
bmj.321.7258.412

10. Ogunley OO, Ogundele SO, Akinyemi JO, Ogbera AO. 
Clustering of hypertension, diabetes mellitus and 
dyslipidemia in a Nigerian population: a cross sectional 
study.       Afr J Med Sci 2012; 41:191-5. PMID:23185918.

11. Vaidya A, Pathak RP, Pandey MR. Prevalence of 
hypertension in Nepalese community triple in 25 years, 
a repeat cross-sectional study in rural Kathmandu. Indian 
Heart J 2012; 6402: 128-31.DOI: https://doi.org/10.1016/
s0019-4832 (12)60045-5.

12. Sarwar N,Gao P, Kondapally S et al. Emerging risk factors 
collaboration.  “Diabetes mellitus, fasting blood glucose 
concentration, and risk of vascular disease: A collaborative 
meta-analysis of 102 studies. The Lancet 2010; 375: 2215-
22.DOI:https://doi.org/10.1016/s0140-6736 (10)60484-9.

13. William B, Poulter NR, Brown MJ, Davis M, Mc Innes 
GT, Potter JF et al. Guidelines for management of 
hypertension: report of the fourth working party of the 
British Hypertension Society 2004. J Hum Hypertens 2004; 
18:139-85.DOI: https://doi.org/10.1038/sj.jhh.1001683.

14. 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; 20:1089-95.                              
DOI: https://doi.org/10.1097/00004872-200206000-019.

15. P Cassidy, K Jones. A study of inter-arm blood pressure 
differences in primary care. J Hum Hypertens 2001; 
15:519-22. DOI: https://doi.org/10.1038/sj.jhh.1001224.

16. Pesola GR, Pesola HR, Nelson MJ, Westfal RE. The normal 
differences in bilateral indirect blood pressure recording 
in normotensive individuals. Am Emer Med 2001; 19:43-5. 
DOI: https://doi.org/10.1053/ajem.2001.20021.

17. Harrison EG, Roth GM, Hines EAZ. Bilateral indirect and 
direct arterial pressure. Circulation 1960; 22:419-35. DOI: 
https://doi.org/10.1161/01.cir.22.3.419.

18. Fotherby MD, Panayiotou B, Potter JF. Age-related 
differences in simultaneous inter-arm blood pressure 
measurement. Post Grad M J 1993; 69:194-6. DOI: https://
doi.org/10.1093/ageing/22.suppl_2.p18-c.

19. Singer AJ, Hollander JE. Blood pressure: assessment of 
inter-arm differences. Arch Inter Med 1996; 126:2005-8.
DOI: https://doi.org/10.1001/archinte.156.17.2005.

Study of Inter-arm Variation of Blood Pressure 




