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ABSTRACT 
Introduction: The inter arm difference of blood pressure is the alteration in DBP and SBP between individuals’ both arms. IAD 
researches have been conducted in the pregnant women, elderly and subjects with DM and cardiovascular disease, but the 
number of studies in healthy young adults is very limited.  
Aim: Therefore, this analysis intended to assess the inter-arm difference in blood pressure in healthy young adults and its 
relation with gender, age, family history of hypertension and BMI. 
Study Design: A cross-sectional study. 
Place and Duration: In the Physiology Department of Saidu Group of Teaching Hospital Swat and Medicine department of  MTI 
LRH, Peshawar for duration from October 2021 to March 2022. 
Methods: This study was held among 150 individuals. A mercury sphygmomanometer was used for measuring blood pressure. 
Statistical analysis was performed by means of the chi-square, paired t and SPSS 21.0 test and the Pearson correlation test. 
Results: The IAD absolute mean for systolic blood pressure was 6.02 ± 4.10 mm Hg, and 3.90 ± 2.79 mm Hg for DBP. There is 
a substantial IAD for SBP (t = 4.701, p <0.001), but no variance DBP. The IAD in SBP was suggestively related to patient’s 
arterial hypertension and with their family history (χ2 = 6.50, p = 0.01) but insignificantly related to age (r = +0.140, p = 0.05). 
The inter-arm systolic blood pressure has no substantial variance with respect to BMI and gender. Meanwhile, no statistically 
substantial association between gender, age, family history of hypertension, BMI, and interarm DBP. 
Conclusions: There is a substantial inter-arm difference in SBP amongst healthy young adult and related with age and positive 
hypertension family history. 
Keywords: Young adults, Inter-arm difference and Blood pressure. 

 

INTRODUCTION 
Hypertension (HTN) is a comprehensive healthiness delinquent 
and is the foremost reasons of cardiovascular disease and early 
bereavement globally1-2. About 114 million individuals globally have 
hypertension, and about 2/3rd of them live in middle and low-
income states3-4. The measurement of blood pressure is an 
assenting valuation in the diagnosis of arterial hypertension5. In 
clinical practice, measuring blood pressure is usually routine, and 
regular blood pressure monitoring can help prevent high blood 
pressure6. Though, researches have shown that values of blood 
pressure vary from arm to arm and can cause mistakes in the 
treatment and interpretation of blood pressure7-8. For this reason, 
most guidelines recommend measuring blood pressure of both 
arms in the preliminary valuation and in the arm with the highest 
value for following evaluations9. However, most clinicians do not 
follow this practice. The IAD variations, the differences in BP in the 
left and right arm are supposed to be related with DM, HTN, 
peripheral vascular disease or CKD. One analysis found that an 
≥10 mmHg of IAD, diabetes mellitus and positive hypertension 
family history were predictive in expecting cardiovascular issues10. 
It has also been instituting that IAD valuation can be a non-
invasive and simple test to identify individuals predisposed to 
cardiovascular and peripheral incidents. So far, most of the IAD 
research has focused on the elderly, diabetics, people with high 
blood pressure, and pregnant women11. However, few researches 
are held amongst young adults who are healthy. We are also not 
aware of the existence of additional factors related with IAD 
amongst young adults12. Therefore, this analysis intended to 
assess the inter-arm difference in blood pressure in healthy young 
adults and its relation with gender, age, BMI and hypertension 
family history. 
 

METHODS 
This observational and cross-sectional study was held in the 
Physiology department Saidu Group of Teaching Hospital Swat 
and Medicine department of  MTI LRH, Peshawar for duration from 
October 2021 to March 2022. The technique of sampling used was 

purposive nonprobability sampling. The subjects with a history of 
high BP, renal disease, cardiovascular disease and who were 
taking medicines and refused to partake in the study were 
excluded. Prior to the study, Institutional Review Committee (IRC) 
approve the study and volunteers gave written informed consent 
preceding to collection of data. The standard digital weighing scale 
was used for weight assessment and non elastic measuring tape 
was used for height measurement with bare feet on a hard, flat 
floor surface. 
 Blood pressure measurement: A mercury 
sphygmomanometer was used for BP evaluation. Participants 
were given rest for 5 minutes without crossed legs. During 
measurement of the BP, the blood pressure monitor was held at 
heart level and the hands were supported. Care was taken to 
ensure that the size of the cuffs corresponded to the circumference 
of the tested arm. When the Korotkoff sound was 1st perceived 
(stage I), pressure was noted and was taken as the systolic 
pressure, and when the sounds vanished (stage V) was labelled as 
the diastolic pressure. Blood pressure was evaluated two times in 
both arms (with minimum three minutes difference) and the 
readings mean was taken. IAD of BP was determined as the 
change between the mean DSP and SBP between the left and 
right arms. 
 All data collected was coded, compiled and arranged in the 
Microsoft Excel and SPSS 16.0 was used for analysis of data. 
Descriptive statistics were applied to calculate the standard 
deviation and mean. To determine the significant difference 
between the DSP and SBP between the arms, inferential statistics 
were accomplished like paired t-test. While the chi-square test was 
cast-off to test the relation amid diastolic and systolic blood 
pressure IAD with positive hypertension family history, the Pearson 
correlation test was applied to govern the association amid age 
and BMI with the diastolic and systolic IAD. 
 

RESULTS 
150 subjects aged 18 to 30 (mean 21.31 ± 3.2 years) took part in 
the anlaysis. The participants mean height was 160.58 ± 0.82 cm, 
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and the mean weight was 56.82 ± 8.69 kg. The participants mean 
BMI was 22.12 ± 3.20 kg / m2. Most of the contributors were 
female, had a normal BMI, and had no positive hypertension family 
history (Table 1). 
 
Table 1: Family history and General characteristics of hypertension of the 
participants 

Variables Number Percentage 

Sex 
Male 45 30 

Female 105 70 

Family history of HTN 
Present 51 34 

Absent 99 66 

BMI <18.5 22 14.7 

(Kg/m2) 18.5-24.9 86 57.3 

  25.0-29.9 34 22.7 

  ≥30.0 8 5.3 

 
 Mean DBP and SBP of the right arm were 72.28 ± 10.63 mm 
Hg and 110.08 ± 12.59 mm Hg, correspondingly. Likewise, the 
mean DBP and SBP of the left arm were 72.78 ± 8.95 mmHg and 
108.50 ± 12.04 mmHg, correspondingly. IAD is substantial for 
systolic blood pressure (t = 4. 701, p <0.001) but not for DBP (t = 
5.450, p = 0.21). The BP differences distribution between the arms 
is exhibited in Table 2.  
 
Table 2: Assessment of inter-arm differences of blood pressures in relative 
to hypertension family history and gender 

Variables and Categories 

SBP difference DBP difference 

<10 
mmHg 

≥10 
mmHg 

<10 
mmHg 

≥10 
mmHg 

Total 

Frequency 105 45 110 40 

Percentage 70 30 73.3 26.7 

Mean 
difference 

6.02 ± 
4.10 

3.90 ± 
2.79 

  

Sex 

Male 38 7 40 5 

Female 80 25 90 15 

P value (χ2) 0.10 0.66   

Family history 
of 

hypertension 

Present 41 10 42 3 

Absent 50 49 95 10 

P value (χ2) 0.01 0.07   

 

 The IAD absolute mean for systolic blood pressure was 6.02 
± 4.10 mm Hg, and 3.90 ± 2.79 mm Hg for DBP. The percentage 
of IAD ≥10 mm Hg for DBP and SBP was 26.7% and 30%, 
correspondingly. The IAD in SBP was suggestively related to 
patient’s arterial hypertension and with their family history (χ2 = 
6.50, p = 0.01) but insignificantly related to age (r = +0.132, p = 
0.05) (Tab. 3).  
 
Table 3: Correlation (Pearson) of BMI and age and BP interarm differences 

Variables Systolic blood pressure Diastolic blood pressure 

Correlation 
coefficient 

P value Correlation 
coefficient 

P value 

Age +0.132 0.05 -0.016 0.81 

BMI +0.29 0.66 -0.081 0.19 

 
 The inter-arm systolic blood pressure has no significant 
change with respect to BMI and gender. Meanwhile, no statistically 
substantial association between gender, age, hypertension family 
history, BMI, and interarm DBP. 
 

DISCUSSION 
This study examined the IAD of BP and identified factors 
associated with them. It confirms there is a significant IAD in SBP 
in healthy young people, but no variance in DBP13. This study 
outcomes also showed that the blood pressure in the right side of 
the arm was greater than that in the left side of the arm, which is in 
line with the outcomes of earlier researches14. This is due to the 
developed muscles of arm which is dominant than the muscles in 
the arm which was non-dominant and are therefore less 
compressed by the cuff of apparatus.  In addition, several 
explanations for minor anatomical changes in aortic angles, 

branches and hemodynamic profiles have been proposed that may 
reconstruct the result15. Although differences of ≥10 mmHg 
between the arms in DBP and SBP were found in 26.6% and 30% 
of contributors, correspondingly, this is closer to few earlier 
researches, while other studies showed lower incidence rates 
compared to this study16-17. This is because of variances in the 
studied inhabitants and the approaches applied to evaluate blood 
pressure. The sequential method was used to measure BP in this 
study, which may result in a high incidence18-19. Analysis using 
simultaneous automated repetitive measures practices showed a 
lesser frequency of differences in blood pressure between the arm 
than with sequential measurements20. In this study, the SBP 
differences between the arms was associated significantly with a 
positive hypertension family history21. It is exhibited that persons 
with a positive hypertension family history are more disposed to 
differences in BP between arms. An earlier study showed that 
people with positive hypertension family history had a SBP greater 
than 10 mmHg, correlating with the outcomes by Igarashi et al who 
found that IAD in BP is frequently noted in subjects with suggested 
peripheral and coronary arterial disease22-23. Therefore, the 
pressure difference between the arms can be considered a simple 
marker of peripheral and coronary arterial diseases. A Lane et al 
study found no association between the IAD and the incidence of 
history of cardiovascular disease, diabetes and hypertension24. 
 

CONCLUSION 
Among healthy young adult, there is a substantial interarm 
difference of SBP and it is positively related with family history of 
age and hypertension. The existence of noteworthy interarm 
differences of SBP suggests that blood pressure must be 
measured in right and left arms at the first visit, even in young 
healthy adults. 
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