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Introduction

Blood pressure (BP) is created by the force of  blood pushing 
against the wall of  blood vessels (arteries) as the heart pumps 
it. Normal adult BP is defined as systolic BP of  120 mmHg and 
diastolic BP of  80 mmHg. When the pressure in the blood vessel 
increases, the heart works harder to pump blood. Hypertension 
or raised BP is a condition in which there is persistent raised BP 
in the blood vessels. It is defined as a systolic BP ≥140 mmHg 
and/or diastolic BP ≥90 mmHg. Normal levels of  both systolic 

and diastolic BP are important for the efficient function of  
vital organs and for overall health and well‑being.[1] When left 
uncontrolled, hypertension can lead to complications affecting 
heart, brain, kidney, eyes, and blood vessels and hence, early 
detection is important to minimize such risk.

Under normal physiological circumstances, the BP reading 
is often same for both the arms. However, a BP difference 
between both arms is frequently encountered in various 
general populations.[2] This phenomenon known as “inter‑arm 
difference” (IAD) was first recognized more than 100 years ago.[3] 
It is normal to have an IAD of  <5 mmHg.[4] An IAD is defined 
as a variance in systolic BP of  >10 mmHg.[5] The cause for IAD 
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can be both physiological and pathological. In younger people, 
inter‑arm BP difference can occur when a muscle compresses an 
artery supplying the arm or by a structural problem that prevents 
smooth blood flow through an artery. In older people, it is usually 
due to a blockage arising due to atherosclerosis.[6] Other causes 
are subclavian artery stenosis, aortic aneurysm, aortic coarctation, 
vasculitis, fibromuscular hyperplasia, connective tissue disorders, 
and thoracic outlet compression.[7] Hence, it is vital to detect 
an inter‑arm BP difference for further vascular assessment and 
management of  risk factors.[8]

It has become evident in many research that the measurement 
of  BP in both arms should be practiced since a difference 
in inter‑arm BP of  >10–15 mmHg is a predictor or an 
indicator for various vascular diseases such as peripheral 
vascular diseases, cerebrovascular diseases, cardiovascular 
diseases, vasculitis, connective tissue disorders, and congenital 
anomalies.[9] It is also an independent predictor of  reduced 
event‑free survival.[6] The American Heart Association 
guidelines recommend that for management of  hypertension, 
BP should be initially measured in both arms of  the patients, 
as there may be large differences between both the arms. 
The arms with higher values should be used for subsequent 
measurements.[10]

Raised BP is one of  the leading risk factors for global mortality 
and is estimated to have caused 9.4 million deaths and 7% of  
disease burden as measured in DALYs in 2010. A reduction in 
systolic BP of  10 mmHg is associated with a 22% reduction 
in coronary heart disease and 41% reduction in stroke in 
randomized trials and a 41%–46% reduction in mortality in 
epidemiological studies.[11] Among the US population, 15%–20% 
of  them have significant IAD, with systolic BP difference 
of  >10 mmHg.[5] Various studies conducted in different 
population show that there are wide variations in the prevalence 
of  IAD. The prevalence ranges from as low as 5% to as high 
as 46%.[12,13]

Generally in day today practice, measurement of  BP in one arm 
is more widely practiced. In such case, there is a possibility to 
miss out the variations, which is indicative of  any underlying 
vascular diseases. Hence, this study was done to find out the 
prevalence of  IAD among the adult population in the study area, 
since measuring BP is a simple yet an important determinant to 
identify the population at risk of  developing vascular events in 
the future and take an appropriate intervention to prevent its 
development at the right time.

Methods

Study design
This study is a community‑based cross‑sectional study carried 
out in Anakaputhur, an urban area in Kancheepuram district 
of  Tamil Nadu. The study was carried out during January to 
June 2016.

Study area and study population
The study area is the field practice area of  the Urban Health Training 
Center attached to the Medical College and Hospital. The total 
population of  this area is 45,562 with an adult population of  34,657. 
The study population was identified as any adult male or female in the 
age group of  20 years and above.

Sample size and sampling technique
The sampling method used was simple random sampling. The 
study area comprises of  a total adult population of  34,657 
spreads over 15 wards. From among the 15 wards, 1 ward with 
population of  2911 (adult population – 1747) was selected 
randomly. Based on the inclusion and exclusion criteria, 1634 
adults participated in the study. The data collection started 
from the first house on the street and subsequently visiting all 
the households on the way until the total adult population was 
covered.

Inclusion and exclusion criteria
The inclusion criteria for the study were any adult male or female, 
who is apparently healthy looking and willing to participate in the 
study. The exclusion criteria for not including in the study were 
any adult who is suffering from any form of  severe illness and 
pregnant women and those not willing to participate.

Data collection
The data collection and measurements were carried out by 
15 interns who were posted at the Urban Health Training 
Center as part of  their primary health care training. The interns 
were briefed thoroughly, and the correct techniques of  all the 
relevant measurements were demonstrated. The interns were 
made to perform the measurements on normal subjects, and 
the investigator validated their technique. The data for this study 
were collected by house‑to‑house visits using a standardized 
pretested structured interview schedule, consisting of  the 
sociodemographic particulars and risk factors of  hypertension. 
Anthropometric measurements such as height, weight, and 
clinical measurement of  BP on both right and left arm were 
recorded. All the relevant data collected were entered into the 
structured questionnaire and had been counter checked by the 
investigator for any data error.

Blood pressure measurement
The BP was measured using mercury sphygmomanometer. The 
BP between the right and left arm were measured sequentially. As 
BP values fluctuates within minutes, most accurate results were 
obtained by checking the BP twice, 5 min after first measurement 
and the average value was calculated.

The new clinical guidelines for hypertension from the National 
Institute for Health and Clinical Excellence considers an 
IAD of  <10 mm Hg to be normal and attributes a difference 
of  >20 mm Hg to underlying vascular disease.[14] The 
characteristic of  inter‑arm BP difference was classified as follows: 
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<5 mmHg as normal, 5–10 mmHg as low risk, 10–15 mmHg 
as moderate risk, and >15 mm Hg as high risk for any vascular 
event.[15] The same has been used for classifying the inter‑arm 
BP difference in this study.

Data analysis
The data analysis was carried out using SPSS for Windows, 
Version 16.0 (Manufactured by SPSS Inc. Chicago, USA). The 
prevalence of  inter‑arm BP difference was calculated using 
percentages. Statistical significance (Chi‑square test and P value) 
was tested to look for an association between inter‑arm BP 
difference and risk factors.

Ethical clearance, informed consents and support
The study was carried out after obtaining approval from the Institutional 
Ethical Committee. The participants were briefed about the study, 
and informed consent was obtained before the data collection. The 
institution as part of  the logistics support provided all materials, 
workforce and other resources needed for conducting the study.

Results

This study was carried out to estimate the prevalence of  inter‑arm 
BP difference among the adult population and its association with 
risk factors among 1634 study subjects. Regarding the age‑ and 
sex‑wise distribution of  the study population, the mean age of  
the participants was 44.2 ± 15.9 years. Males constituted 48.9% 
and females were 51.1% [Table 1].

In this study, regarding associated risk factors of  vascular diseases, 
32.6% were overweight, and 22.8% were obese based on their 
body mass index (BMI), 19.4% were known hypertensive, 
18.9% were known diabetics, 10.9% were smokers, 10.8% of  
participants consumed alcohol, and 2.9% had a history of  
cardiovascular diseases [Figure 1].

Regarding the prevalence of  inter‑arm BP differences, 
it was found that 26.2% (n = 428) had a difference of  
10–15 mmHg (systolic BP) and therefore were moderately at 
risk for vascular events. About 17.3% (n = 283) were at high 

risk for vascular events (difference >15 mmHg). Regarding the 
difference in diastolic BP for both the arms, it was observed that 
14.2% (n = 232) had a difference of  10–15 mmHg and therefore 
were moderately at risk, whereas 6.1% (n = 100) had a difference 
of  >15 mmHg and were at high risk for vascular events [Figure 2].

In this study, it is observed that there was an association between 
the inter‑arm BP difference and associated risk factors. It is 
observed that known hypertensive individuals have a significant 
risk of  difference in BP compared to nonhypertensives (P < 0.05). 
Furthermore, smokers are at increased risk of  inter‑arm BP 
difference compared to nonsmokers (P < 0.05). Similar findings 
are observed with alcoholism (P < 0.05) [Table 2].

Regarding the association between associated risk factors and the IAD 
in diastolic BP, it was found that people who were obese/overweight 
were significantly at risk of  having IAD in diastolic BP compared 
to people who had normal BMI (P < 0.05) [Table 3].

Discussion

Hypertension is a well‑recognized noncommunicable disease which 
is under public health focus for the past few years. Screening for 
hypertension using a BP apparatus is one of  the simplest and easiest 
methods to identify individuals with high BP. However, the concept 
of  measuring BP in both the arms to identify the difference in BP 
has still not gained attention in our public health scenario. It is vital 
to identify individuals with significant IAD in BP which not only 
serves as a precursor of  any vascular diseases in the future but also 

Table 1: Age and sex‑wise distribution of the study 
population (n=1634)

Characteristic Frequency (%)
Age (years)

<30 408 (25)
31‑45 508 (31.1)
46‑60 417 (25.5)
>60 301 (18.4)

Sex
Male 799 (48.9)
Females 835 (51.1)

Overweight/
Obese Hypertension Diabetes

Mellitus Smoking Alcohol intake CVD

Prevalence 55.4 19.4 18.9 10.9 10.8 2.8

0

10

20

30

40

50

60

PE
R

C
EN

TA
G

E

Figure 1: History of associated risk factors among the study subjects

Normal
(0-5 mmHg)

Low risk
(5-10 mmHg)

Moderate risk
(10-15 mmHg)

High risk
(>15 mmHg)

DBP difference 42.8 36.9 14.2 6.1

SBP difference 31.2 25.3 26.2 17.3
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Figure 2: Prevalence of inter-arm blood pressure difference among 
study subjects
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prevents from missing diagnosis. This study was carried out among 
1634 adult population in the urban area of  Kancheepuram district 
which shows a high prevalence of  inter‑arm BP difference, and it 
shows statistically significant association with risk factors.

In this study regarding the distribution of  diseases among the 
study participants, 55.4% were overweight/obese, 19.4% were 
hypertensive, 18.9% were diabetic, and 2.9% had cardiovascular 
diseases. Similar such distribution of  diseases was found among 
the study population in a similar study done by Sharma et al.[12]

In this study, the prevalence of  IAD in systolic BP of  ≥10 mmHg 
is 43.5%. Among the study subjects, 57.2% of  them had an IAD 
in diastolic BP of  ≥5 mmHg. The prevalence of  IAD is high 
and this has to be taken into consideration to implement the 
practice of  measuring BP in both arms to detect the difference 
at an early stage itself. These individuals are at risk of  vascular 
events in the future and hence require regular follow‑up. In a 
study conducted by Seethalakshmi et al., 46% of  participants had 
IAD in systolic BP of  >10 mmHg and 35% of  study participants 
had diastolic inter‑arm BP difference of  >5 mmHg.[13] In another 
study conducted by Clark et al., the prevalence of  IAD in systolic 
BP was ≥10 mmHg in 38% of  study population.[16]

With regard to the association between inter‑arm BP difference and 
associated factors, individuals with a history of  hypertension had 
significant inter‑arm BP difference compared to nonhypertensive. 
This association was statistically significant (P < 0.01). In a study 
done by Su et al., it was found that hypertension was associated with 
an IAD in systolic BP of  10 mmHg or more.[17] In this study, the 
difference in inter arm BP was more among smokers compared 
to nonsmokers (P < 0.01). Similar findings are observed with 
alcoholism also with statistical significance (P < 0.01). In a study 
conducted by White et al., there is a significant association between 
inter‑arm BP difference of  >10 mmHg and factors associated with 
lifestyle such as smoking, alcohol intake and obesity.[18]

In this study, it was found that people who are obese/overweight 
had statistical significant IAD in diastolic BP compared to people 
who had normal BMI (P < 0.05). In a study conducted by Song 
et al., the larger IAD in diastolic pressure was independently 
associated with BMI.[19]

Hence, it is important to remember that the modifiable risk 
factors such as smoking, alcohol, obesity are not only risk factors 
of  hypertension but also could be associated with the inter‑arm 
BP difference which when detected at an early stage and managed 
appropriately will prevent the occurrence of  any vascular events 
in the future.

Conclusion

Measurement of  BP in both arms to detect the difference, 
albeit recommended in many guidelines, is still not brought 

Table 3: Association between risk factors and inter arm 
differences in diastolic blood pressure

Risk factor Frequency 
[n=1634]

Differences 
>10 mmHg, (%)

χ2 P

Age (years)
>45 773 153 (19.8) 0.25 0.617
<45 861 179 (20.8)

Sex
Males 799 171 (21.4) 1.13 0.287
Females 835 161 (19.3)

History of  hypertension
Present 317 59 (18.6) 0.7 0.4
Absent 1317 273 (20.7)

History of  cardiovascular 
diseases

Present 48 11 (22.9) 0.206 0.65
Absent 1586 321 (20.2)

History of  smoking
Present 178 28 (15.7) 2.59 0.107
Absent 1456 304 (20.9)

History of  alcoholism
Present 177 29 (16.4) 1.898 0.168
Absent 1457 303 (20.8)

Body mass index
Overweight and obese 905 163 (18) 6.67 0.01*
Normal and 
underweight

729 169 (23.2)

*Statistically significant at 95%CI level. CI: Confidence interval

Table 2: Association between risk factors and inter arm 
differences in systolic blood pressure

Risk factor Frequency 
[n=1634]

Difference 
>10 mmHg, (%)

χ2 P

Age (years)
>45 773 321 (41.5) 2.355 0.125
<45 861 390 (45.3)

Sex
Males 799 353 (44.2) 0.283 0.595
Females 835 358 (42.9)

History of  hypertension
Present 317 184 (58) 33.8 0.0001*
Absent 1317 527 (40)

History of  cardiovascular 
diseases

Present 48 27 (56.3) 3.26 0.071
Absent 1586 684 (43.1)

History of  smoking
Present 178 57 (32) 10.7 0.001*
Absent 1456 654 (44.9)

History of  alcoholism
Present 177 60 (33.9) 7.4 0.006*
Absent 1457 651 (44.7)

Body mass index
Overweight and obese 905 385 (42.5) 0.595 0.440
Normal and 
underweight

729 324 (44.4)

*Statistically significant at 95% CI level. CI: Confidence interval
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into practice in any health‑care setting including primary care. 
It is crucial to make it a core component during initial BP 
measurement itself. Although national and state programs have 
been implemented to combat the burden of  hypertension, which 
is one of  the preventable noncommunicable disease posing a 
burden, awareness among medical personnel is not sufficient to 
detect the inter‑arm BP difference at an initial stage. Screening 
for inter‑arm BP difference at an initial level will help in detecting 
the vascular events likely to occur in the future. It will also help 
in identifying patients with the possible significant arterial disease 
who can be made to undergo further appropriate imaging test 
to identify any vascular lesion.

Considering the demographic pattern of  our population in India, 
specific guidelines should be explicitly brought in for detecting 
the inter‑arm BP difference so that it can be widely followed 
for doing more community and hospital‑based studies. This 
will help in identifying the actual prevalence and will guide the 
policy makers to plan more comprehensive measures to address 
strategies for early diagnosis and prevention of  developing 
vascular diseases in the long run. However, the practice to 
measure BP in both arms should be brought into regular practice 
in every health‑care setting including primary health care.
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