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SYNOPSIS 

Arm circumference has always been a source of concern whenever 
indirect sphygmomanometry is considered in detail. With the use of 
standard cuffs (at least 12 cm wide), questions are raised concerning 
the effect of varying arm circumferences on the accuracy of blood 
pressure measurements. Is there a marked difference, and if so, 
should there be a correction factor? Arm girths are normally dis- 
tributed. The overall mean for male adults in Singapore is 27.3 cm and 
26.5 cm for females. Both sexes have the highest mean girths at 40-49 
years, with the differences between them greatest in the 3rd and 4th 
decades. 

Blood pressures are distributed over a range for specific arm girths 
within each age group. The mean systolic and diastolic pressures are 
highly correlated with mean arm circumferences for each decade 
from 20 to 69 years (some statistically significant at the 5% level). The 
average change of blood pressure is about 1 -3 mm Hg for unit cm 
change in arm girth. 

Although arm circumference does affect the accuracy of indirect 
sphygmomanometry, its influence is probably minimal in most 
situations. Thus, except for the minority with unusually small or large 
arms, there is no necessity for a correction factor to be applied in 
clinical or epidemiological work. 

INTRODUCTION 

Eversince indirect sphygmomanometry became a routine clinical 
procedure, much concern has been expressed over the extraneous' 
factors which can influence the accuracy of the estimations. One of 
these factors is the arm circumference (girth), which is in turn related 
to the cuff size. 

The present-day cuff for adults owes its dimensions to von 
Recklinghausen. who in 1901 determined that the critical factor in 
cuff size for the closest possible correlation between intra -arterial 
and indirect measurements was the width of the cuff. After studying 
various sizes, he concluded that the cuff width should be at least 12 
cm. Thus, some of the criticisms against the smaller (3-S cm width) 
Riva-Rocci cuff introduced earlier were resolved. 

Nevertheless, questions about varying arm girths are still valid as 
standard sphygmomancrmeters are always used in clinical work. Is 
this problem more real than apparent? If real, what is the magnitude of 
the difference and should there be a correction factor based on arm 
girth for an individual's blood pressure? 
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(2) Correlation with blood pressures 

For each age -group, there is a range of blood 
pressure readings for persons with the same arm 
girth. The mean systolic and diastolic pressures 
according to sex, age -group and arm girth are 
presented in Tables 1 and 2. 

The general pattern of higher mean pressures at 
successive decades is obvious. The pressures are 
even higher with increasing arm girths. Within the 
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21-33 cm arm girth range, the correlation coefficients 
between mean girth and mean pressure for each age - 
group are positive and high, with some significant 
at the 5% level. 

The average change in mean blood pressure per 
unit difference in arm girth, as represented by the 
regression coefficient, does not exceed 3 mm Hg for 
systolic and 2 mm Hg for diastolic pressure in both 
sexes. There is no consistent pattern with age and 
sex. 
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DISCUSSION 

That there is a near -normal distribution of arm circum- 
ferences for each age -group is to be expected The range 
can be wide, with a potential difference of as much as 17 

cm, for persons in the same age -group. Such unusually 
large differences are especially important with regard to 
the main subject of study. 

The overall mean arm girth for males is 27.3 cm and for 
females 26.5 cm. Both show a peak in the 5th decade: 28.0 
cm among males and 27.5 cm among females. It is 

interesting to note that the values after the peak go down 
to levels even below those of the earlier years. The 
variations between mean values, by age and sex are 
minimal. 

In the absence of any other references, the results can 
be taken as rough estimates of arm -sizes among adults in 
Singapore. The method of measurement and approxima- 
tion used do not allow for further refinement in analysis. 

This study has confirmed the"Tindings of others else- 
where in showing a definite relationship between arm 
girth and indirect blood pressure readings. The correla- 
tions demonstrated between the mean values for each 
age -group are positive and high, some with significance 
at the 5% level. 

On the other hand, one cannot fail to note that even for 
persons in the same age -group and with the same -girth, 
there is a range of blood pressure readings (also Picker- 
ing et al, 1954). Obviously, there are many other factors 
influencing blood pressure estimation. Arm girths as a 

cause of errors is most probably a minor one. 
What guidelines are there for the medical practitioner? 

Must a correction factor be applied to persons with 
varying arm girths? Most of the authors on this subject are 
doubtful of the need for this particular refinement in the 
face of other more important factors (Ragan & Bordley, 
1941; Holland & Humerfelt 1964; US Dept. of Health, 
Education & Welfare, 1964; Burch & Shewey. 1973). 

The reasons are as follows:- 

(a) the differences in blood pressures measured are 
small, in the region of 1-3 mm Hg for each cm 
difference in arm girth. Such variations in casual 
sphygmomanometry need not be refined, as most 
individuals have arm girths within 2-4 chi of each 
other; 

(b) there is no virtue in correcting single readings of 
blood pressure, especially in the presence of more 
important "errors". Diagnosis in clinical practice 
should be based on multiple readings and other 
clinical assessments; 

(c) there is also little value in correcting readings for 
epidemiological work. Knowing the existence of 
more important systematic and physiological 
"errors", it would be futile to put in minor corrections 
that will not eventually influence grouped results 
This was very ably demonstrated by Pickering et al 

(1954), who showed differences of up to 40 mm Hg 

between individual readings when corrected, but no 
significant differences in the group means. The 
effect of age on blood pressure was maintained - 
corrected or otherwise. 

The only practical suggestion refers to persons with 
unusually small or large arms, where indirect measure- 
ment may be a gross under -or over- estimation. In such 
instances a rough "correction" may help, and even then, 
only after multiple readings. 

Ragan and Bordley (1941), by comparing direct and 
indirect measurements, concluded that the "standard" 
arm circumference for the usual von Recklinghausen cuff 
should be about 28 cm, especially for systolic readings. 
Thulin et al (1975) determined that the width of the cuff be 
40% of the arm circumference. 

Thus, for adults with arms markedly different from 28 

cm circumference, a correction factor of about 2 mm Hg 
per cm girth difference may be applied for systolic 
readings (subtraction for large arms and addition for 
small arms). 4lthough there is no rule for diastolic 
readings, extra care must be taken when interpreting 
measurements made on far -from -usual arm sizes. All 
these must be complemented by multiple readings and 
clinical assessments before any conclusion can be made. 
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