
INTRODUCTION
British Hypertension Society guidelines 
suggest that blood pressure should 
be measured in both arms.1 The latest 
guidelines advise clinicians to repeat the 
measurements if the systolic difference 
is >20 mmHg between the two arms and 
to measure subsequent blood pressures 
in the arm with the higher reading if the 
difference is confirmed.2 Most international 
guidelines since 1977 have offered similar 
advice but there is little evidence that this 
is followed.3 A questionnaire survey of GPs 
revealed that although 77% were aware 
that blood pressure should be measured 
in both arms, only 30% agreed with this 
recommendation (95% confidence interval 
[CI] = 26% to 34%), while over half (54%; 
95% CI = 49% to 59%) disagreed, and a 
mere 13% (95% CI = 10% to 16%) adhered 
to it.4,5 The study authors suggested that 
this may be because guidelines often state 
that the measurements should be taken, 
but do not explain how or why.4

The prevalence of inter-arm blood 
pressure differences is uncertain. Reported 
studies vary in inclusion criteria (age of 
participants and presence or absence of 
hypertension), methodology (the device used 
[mercury or oscillometric]), and whether 
the readings were taken simultaneously, 
sequentially, or both.6 The result of this is 
a wide variation in reported prevalence.7 A 
recent systematic review highlights the need 

for repeated simultaneous measurements 
with automated devices if overestimation of 
inter-arm differences and observer bias are 
to be avoided, but such equipment is rarely 
available in a busy general practice.8 If strict 
inclusion criteria are applied, then around 
1:5 have a systolic inter-arm difference of 
greater than 10 mmHg and 1:20 have a 
difference greater than 20 mmHg.6

It has been suggested that differences in 
right and left arm pressures may be caused 
by undiagnosed peripheral vascular disease 
affecting the vasculature of the upper limbs 
and may therefore predict an increased risk 
of cardiovascular disease.9 Recently, Clark 
et al reported that inter-arm differences 
in systolic blood pressure of ≥10 mmHg 
were associated with an increased risk 
of all-cause mortality (adjusted hazard 
ratio  =  3.6; 95% CI = 2.0 to 6.5).10 In a 
study of patients with renal disease, every 
10 mmHg difference in systolic blood 
pressure between arms conferred a 24% 
higher mortality hazard after adjusting for 
average systolic blood pressure and chronic 
kidney disease.11 A recent systematic review 
found that a difference of 10 mmHg or 
higher between arms was associated with 
peripheral vascular disease (risk ratio = 2.4; 
95% CI = 1.5 to 3.9) and a difference of 
15 mmHg or more was associated with 
peripheral vascular disease, pre-existing 
cerebrovascular disease, and increased 
cardiovascular mortality.12 It has thus been 
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Abstract
Background 
Inter-arm difference in blood pressure of >10 
mmHg is associated with peripheral vascular 
disease, but it is unclear how much of the 
difference in sequential right and left arm blood 
pressure measurements might be due to a 
‘white-coat’ effect.

Aim
To use ambulatory blood pressure monitoring 
(ABPM) to better understand the clinical 
significance of inter-arm differences in blood 
pressure.

Design and setting
Retrospective study in a teaching hospital in 
Birmingham.

Method
Anonymised clinical data collected from 784 
patients attending a single hospital-based 
hypertension clinic were retrospectively analysed. 
Each participant had blood pressure measured 
sequentially in both arms, followed by ABPM over 
the subsequent 24 hours.

Results
Data were available for 710 (91%) patients, 
of whom 39.3% (279) had a blood pressure 
difference of 10 mmHg or more between each 
arm. Compared to daytime systolic ABPM, 
the difference was 25.1 mmHg using the arm 
with the highest reading, but only 15.5 mmHg 
if the lower reading was taken (mean 
difference 9.6 mmHg (95% confidence interval 
[CI] = 9.0 mmHg to 10.3 mmHg)). However, 
differences between mean right (20.7 mmHg) 
or left (19.9 mmHg) arm blood pressure and 
daytime systolic ABPM were very similar.

Conclusion
Compared with ABPM, use of the higher of 
the left and right arm readings measured 
sequentially appears to overestimate true 
mean blood pressure. As there is no significant 
difference in the extent of disparity with ABPM 
by left or right arm, this is unlikely to be due to 
arm dominance and may be due to the ‘white-
coat’ effect reducing blood pressure on repeated 
measurement. Where a large inter-arm blood 
pressure difference is detected with sequential 
measurement, healthcare professionals should 
re-measure the blood pressure in the original 
arm.

Keywords
Ambulatory blood pressure; blood pressure 
monitoring; cardiovascular risk; white coat 
hypertension.
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suggested that routine measurement of the 
inter-arm difference may provide a simple 
and effective screening method for the 
presence of vascular disease.9,12

Readings from ambulatory devices are 
generally accepted as the ‘gold standard’ of 
blood pressure measurement.2 Ambulatory 
blood pressure monitoring estimates ‘true’ 
mean blood pressure more accurately than 
clinic measurement, because multiple 
readings are taken, and it has been shown 
to have better correlation with a range of 
cardiovascular outcomes and end-organ 
damage.13–18 Ambulatory blood pressure 
monitoring (ABPM) is typically used where 
there is uncertainty in diagnosis, resistance 
to treatment, irregular or diurnal variation, 
or concerns about variability and ‘white-
coat’ effect.19–21 A systematic review22 
and modelling study23 found that using 
ambulatory monitoring as a diagnostic 
strategy for hypertension after an initial 
raised reading in the clinic would reduce 
misdiagnosis and save costs, and this is 
now recommended by the National Institute 
for Health and Clinical Excellence (NICE) 
for the routine diagnosis of hypertension.2

The relationship between inter-arm 
differences in blood pressure and mean 
daytime blood pressure measured by 
ABPM has not been reported previously. 
The aim of this study was to compare 
office blood pressure measured in either 
arm with mean daytime blood pressure 
measured by ABPM, to establish whether 
the relationship of ambulatory to single 
office readings was the same, regardless of 

which arm the office reading was taken on.

METHOD
Participants
Data were analysed from patients who 
attended the hypertension clinic at the 
Wellcome Trust Clinical Research Facility, 
University Hospital Birmingham over a 
2-year period (May 2006 to June 2008). 
Patients had been referred mainly from 
primary care and included both those 
already taking antihypertensive medication 
and those on no treatment, with a new 
diagnosis of hypertension.

Procedure
All patients attended a pre-clinic 
appointment as part of routine clinical care 
and were assessed by a team of specially 
trained research nurses experienced in 
collecting clinical data. Following 5 minutes 
of rest, blood pressure was measured using 
a validated monitor (DINAMAP PRO20024) in 
one arm (either right or left, in no particular 
order) and in the opposite arm immediately 
afterwards. All measurements were 
recorded and kept in the clinical notes. A 
24-hour monitor was then fitted (SpaceLabs, 
Model 9021725) to the non-dominant arm, 
unless the difference in systolic pressure 
was >20  mmHg and/or that of diastolic 
pressure was >10 mmHg, in which case the 
monitor was fitted to the arm with the higher 
reading, in line with standard practice in 
the clinic and NICE guidelines.2 The ABPM 
measured blood pressure at 30-minute 
intervals during the day (0700 to 2300) and 
hourly intervals overnight (2300 to 0700).

Analysis
Anonymised blood pressure data were 
extracted from the clinical records, along 
with age and sex, by a member of the clinical 
team. Only records including all completed 
readings were included in the analysis. The 
analysis compared blood pressure in either 
arm with mean daytime blood pressure 
from ambulatory readings. A modified 
Bland–Altman method (using mean ABPM 
as a ‘gold standard’ for blood pressure) was 
used to compare the difference between 
right or left arm blood pressure and mean 
daytime ABPM with mean daytime ABPM. 
Estimated differences at different blood 
pressure levels were derived from a linear 
regression of blood pressure on ABPM. As 
the relevant differences in blood pressure 
did not follow a normal distribution, 
bootstrap methods were employed to obtain 
confidence intervals and P-values for the 
t-test statistics used to compare blood 
pressure readings.

How this fits in
An inter-arm difference in blood 
pressure of >10 mmHg is associated 
with increased risk of peripheral vascular 
disease. This study used ambulatory 
blood pressure monitoring to assess 
the clinical significance of the difference 
between sequential right and left arm 
blood pressure measurements, and 
consider whether part of the disparity 
might be due to a ‘white-coat’ effect. It 
was found that use of the higher of the 
left and right arm measurement, when 
undertaken sequentially, appears to 
overestimate true mean blood pressure 
compared to ambulatory blood pressure 
measurements. Where a large inter-arm 
blood pressure difference is detected 
by sequential measurement, healthcare 
professionals should re-measure the blood 
pressure in the original arm to confirm the 
difference.
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RESULTS
Results from 710 out of 784 patients were 
available for analysis. The remainder were 
excluded because of incomplete records. 
There were 391 females and 319 males 
aged (mean ± standard deviation) 53.8 ± 17.7 
and 49.8  ±  14.5 years, respectively. 
Unmedicated, newly diagnosed patients 
(46%) were referred to the clinic to confirm 
the diagnosis of hypertension, to clarify 
whether any treatment was needed, to 
investigate the underlying cause if 
appropriate, and/or to exclude ‘white-coat’ 
hypertension. An additional 54% were on 
antihypertensive medication and were 
referred because of poor control despite 

treatment, drug intolerances, and/or 
investigation of underlying cause. Patient 
characteristics are shown in Table 1.

Systolic blood pressure readings
Mean systolic blood pressure was similar in 
the right and left arms (161 mmHg versus 
160  mmHg, t  =  1.78, bootstrap P  =  0.074, 
Table 2). In 279 patients (39.3%), there was 
a ≥10 mmHg systolic inter-arm difference, 
with the right arm having the higher reading 
most often (156/279 [56%] versus 123/279 
[44%], Table 3).

The difference between clinic systolic 
blood pressure and daytime mean ABPM 
was compared, using first the arm with 
the highest reading and then the arm with 
the lowest reading (Table 2). There was a 
mean 25.1 mmHg difference between the 
arm with the highest reading and daytime 
systolic ABPM, compared with 15.5 mmHg 
if the arm with the lowest reading was 
taken. Comparing the blood pressure 
from the right arm with daytime systolic 
ABPM found a 20.7 mmHg (bootstrap 95% 
CI  =  19.4  mmHg to 22.0  mmHg) mean 
difference as opposed to 19.9  mmHg 
(bootstrap 95% CI  =  18.5  mmHg to 
21.3 mmHg) mean difference if the left was 
compared. The mean difference between 
the highest and lowest systolic blood 
pressure and associated bootstrap 95% 
CI was 9.6  mmHg (95% CI  =  9.0  mmHg 
to 10.3  mmHg). There was no significant 
association between inter-arm difference 
in systolic pressure and daytime ABPM 
systolic pressure (P = 0.50).

Modified Bland–Altman plots (Figures 1 
and 2) demonstrated that use of a single 
measurement from the right or left arm will 
overestimate the systolic blood pressure 
as determined by mean daytime ABPM 
pressure. The yellow line indicates the 
overall difference. However, there is a 
significant variation (P<0.01) in difference 
with blood pressure level (blue line) in the 
right arm measurements, and a similar, 
but not quite significant, pattern (P = 0.06) 
in the left arm.

Diastolic blood pressure readings
Similar but smaller differences were seen 
for diastolic pressure (Tables 2 and 3).

Effect of age and sex on observed 
differences
There was no significant correlation between 
age and inter-arm difference in systolic or 
diastolic blood pressure (correlations 0.045 
and 0.037, respectively). Similarly, there was 
no difference in right and left arm systolic 
or diastolic blood pressure between males 

e99  British Journal of General Practice, February 2013

Table 1. Risk factors for hypertension and cardiovascular disease 
and patient comorbidities 
	 Male (n = 319)	 Female (n = 391)	 Total (n = 710)

Risk factor or comorbidity	 n	 %	 n	 %	 n	 %

Smoking						       
Non-smoker	 212	 66.5	 302	 77.2	 514	 72.4 
Ex-smoker						       
<5 years	 17	 5.3	 18	 4.6	 35	 4.9 
≥5 years	 29	 9.1	 12	 3.1	 41	 5.8

Current smoker						       
<20 per day	 41	 12.9	 49	 12.5	 90	 12.7 
≥20 per day	 19	 6.0	 10	 2.6	 29	 4.1 
Pipe	 1	 0.3	 0	 0.0	 1	 0.1

Alcohol consumption						       
None	 64	 20.1	 137	 35.0	 201	 28.3 
≤recommended limitsa	 152	 47.6	 157	 40.2	 309	 43.5 
>recommended limits	 62	 19.4	 30	 7.7	 92	 13.0 
Unknown	 41	 12.9	 67	 17.1	 108	 15.2

Excess salt intake						       
Yes	 147	 46.1	 146	 37.3	 293	 41.3 
No	 172	 53.9	 245	 62.7	 417	 58.7

Exercise level						       
<5 × 30 minutes/week	 193	 60.5	 261	 66.8	 454	 63.9 
>5 × 30 minutes/week	 126	 39.5	 130	 33.2	 256	 36.1

Body mass index (kg/m2)						       
Underweight (<18.5)	 1	 0.3	 2	 0.5	 3	 0.4 
Healthy (18.5–24.9)	 64	 20.1	 89	 22.8	 153	 21.5 
Overweight (25–29.9)	 133	 41.7	 150	 38.4	 283	 39.9 
Obese (>30)	 117	 36.7	 113	 28.9	 230	 32.4 
Morbidly obese (>40)	 4	 1.3	 37	 9.5	 41	 5.8

Cholesterol:HDL ratio						       
<4.5	 233	 73.0	 322	 82.4	 555	 78.2 
≥4.5	 84	 26.3	 68	 17.4	 152	 21.4 
Unknown	 2	 0.6	 1	 0.3	 3	 0.4

Comorbidities	 					      
Type 1 diabetes mellitus	 6	 1.9	 2	 0.5	 8	 1.1 
Type 2 diabetes mellitus	 23	 7.2	 41	 10.5	 64	 9.0 
Ischaemic heart disease	 15	 4.7	 19	 4.9	 34	 4.8 
Transient ischaemic attack/stroke	 9	 2.8	 14	 3.6	 23	 3.2 
Renal disease	 11	 3.4	 10	 2.6	 21	 3.0 
Other	 55	 17.2	 63	 16.1	 118	 16.6

HDL = high-density lipoprotein. aMen up to 21 units per week, women up to 14 units per week.
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and females (mean difference for systolic 
pressure [female—male]  = 0.44 mmHg 
[95% CI = –2.32 mmHg to 1.44 mmHg], and 
for diastolic pressure = 0.01 mmHg [95% 
CI = –1.2 mmHg to 1.4 mmHg), P = 0.65 and 
0.91 respectively; age-corrected P = 0.57 
and 0.94).

Despite this, the differences between the 
clinic systolic blood pressure measurement 
(either left or right arm) and mean systolic 
daytime ABPM readings showed a positive 
correlation with age (correlations 0.340 
and 0.308, respectively, P<0.001). A similar 
relationship was demonstrated for diastolic 

measurements (0.245 and 0.204, P<0.001). 
On average between the left and right 
arm, there was a 0.35 mmHg increase in 
the difference between clinic and mean 
daytime ABPM readings and a 0.13 mmHg 
increase for the corresponding diastolic 
measurements per year increase in age. 
There were no sex-related differences in 
these measurements once age had been 
accounted for.

DISCUSSION
Summary
This study confirms previous findings of 
significant inter-arm blood pressure 
difference in daily practice, particularly if 
a sequential method is used: almost 40% 
of the patients had a ≥10 mmHg difference 
between each arm, and the right arm was 
more likely to give a higher reading than 
the left. Given that most non-specialists are 
unlikely to have equipment for simultaneous 
measurement in both arms, these findings 
suggest that use of the arm with the higher 
initial reading to guide clinical decisions 
may significantly overestimate blood 
pressure, unless repeated measurements 
are made as suggested by the recent NICE 
guidelines.2 This was seen when the arm 
with the highest reading was compared 
with the mean daytime pressure calculated 
from the ABPM, and a 25 mmHg difference 
was observed. Readings from the arm with 
the lowest reading were much closer to the 
ABPM daytime means, particularly if the 
latter was adjusted upward as per British 
Hypertension Society guidelines.1 As there 
was no overall difference in the amount 
of variation in measurements from the 
right and left arms compared with ABPM 
readings, the most likely explanation is that 
the observed differences in sequential arm 
pressures are due to a ‘white-coat’ effect, 
with blood pressure dropping between 
sequential readings. The results also show 
that differences in clinic measurements 
and mean daytime ABPM readings become 
more pronounced with age.

Strengths and limitations
The key strength of this study was that 
it was done in a routine clinical setting 
using conventional monitoring techniques. 
The cohort of patients was large enough 
that estimates of the differences between 
methods can be precise. The sequential 
nature of the inter-arm measurements 
could be considered a weakness but this 
is likely to be the commonest method used 
in practice, particularly in primary care. It 
shows the likely outcome of implementation 
of current guidelines that do not carefully 
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Figure 1. Modified Bland-Altman plot of systolic blood 
pressure measured on the right arm minus mean 
daytime systolic ambulatory blood pressure versus 
mean daytime ABPM systolic blood pressure.

Table 2. Systolic and diastolic blood pressure in the left and right 
arms and compared to mean daytime pressure measured by 
ambulatory blood pressure monitor (n = 710)
Variable	 Mean	 SE mean	 SD	 Median

Screening SBP and DBP in the left and right arms 
Right arm SBP	 161.0	 0.9	 22.8	 158.0 
Left arm SBP	 160.1	 0.9	 23.6	 157.0 
Right — left arm SBP	 0.9	 0.5	 12.9	 1.0 
Right arm DBP	 88.7	 0.5	 12.9	 88.0 
Left arm DBP	 88.0	 0.5	 12.7	 87.5 
Right — left arm DBP	 0.7	 0.3	 8.8	 3.0

Highest and lowest SBP and DBP and right and left arm SBP and DBP versus mean daytime    
  pressure measured by ABPM 
Higher SBP — daytime ABPM	 25.1	 0.7	 18.8	 23.0 
Lower SBP — daytime ABPM	 15.5	 0.7	 18.1	 13.0 
Right arm SBP — daytime ABPM	 20.7	 0.7	 18.8	 19.0 
Left arm SBP — daytime ABPM	 19.9	 0.7	 19.4	 18.0 
Higher DBP — daytime ABPM	 7.7	 0.4	 10.8	 7.0 
Lower DBP — daytime ABPM	 1.2	 0.4	 10.0	 1.0 
Right arm DBP — daytime ABPM	 4.8	 0.4	 11.1	 4.0 
Left arm DBP — daytime ABPM	 4.1	 0.4	 10.7	 3.0

ABPM = ambulatory blood pressure monitoring. DBP = diastolic blood pressure. SBP = systolic blood pressure. 

SD = standard deviation. SE = standard error.
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specify technique. The arm used for the first 
blood pressure measurement using the 
DINAMAP PRO200 was not randomised. 
This is potentially a source of bias but 
reflects the routine nature of this set of 
clinical data. Following standard procedure 
in the clinic at the time (and current NICE 
guideline recommendations), the study 
only ensured the higher-reading arm 
was used for ABPM measurement where 
there were inter-arm differences of 20/10 
mmHg. Regarding setting, the study was 
undertaken in secondary care and so 
may not be generalisable to primary care, 
especially as the setting in which blood 
pressure is measured can itself impact on 
‘white-coat’ effects. However, other than the 
age of participants, which was younger than 
a typical primary care population, the range 

of individuals included is likely to be similar 
to other populations undergoing ambulatory 
monitoring as part of the investigation or 
management of hypertension. Finally, no 
patients were excluded for comorbidities 
— in theory this means patients with atrial 
fibrillation (for whom the monitors would 
not be validated) could have been included, 
but this is unlikely based on the age profile 
of patients (Table 1).

Comparison with existing literature
It has been suggested that differences in 
right and left arm pressures may be caused 
by peripheral vascular disease affecting 
the vasculature of the upper limbs.9 There 
are, however, other non-structural reasons 
why a difference between arms might 
be detected. Many studies (including this 
one) used only a few readings to assess 
the inter-arm differences on a single 
occasion and the methods varied to 
include mercury sphygmomanometers and 
oscillometric devices.6 Some researchers 
used sequential measurements, while 
other investigators believed that readings 
taken simultaneously in the two arms 
would be more accurate. For example, 
Harrison et al showed that 26% of patients 
had a sequential difference of >10 mmHg, 
which reduced to 5.3% when simultaneous 
readings were taken with cuffs joined by 
a T-tube.26 Gould and coworkers used 
two cuffs and two observers and found 
no difference in blood pressure in either 
arm.27 A major problem is the spontaneous 
variability of blood pressure, which can 
produce spurious differences between the 
two arms if only a few readings are used.28 
However, though the prevalence of an 
inter-arm difference of systolic pressure of 
10 mmHg or more is approximately doubled 
when measuring sequentially, when using a 
manual instead of an automated device, or 
when performing only one blood pressure 
measurement instead of multiple ones,8 
other studies indicate that prevalence 
may be 20% in general and hypertensive 
populations if the gold-standard method of 
repeated simultaneous measurements – or 
even a pragmatic sequential measurement 
protocol — is used.6

The findings in the current study are 
consistent with the clinical observations 
of Gosse, who noted that the main source 
of differences in readings between 
the two arms occurs when they are not 
recorded simultaneously.29 He proposed 
that in simultaneous measurement 
there is a lessening of the ‘white-coat’ 
effect, which usually makes the second 
reading lower than the first. O’Shea and 

Table 3. Inter-arm systolic and diastolic blood pressure differences
Blood pressure difference	 Count, n = 710	 %

Left SBP > right SBP by ≥10 mmHg 	 123	 17.3

<10 mmHg difference between left and right SBP	 431	 60.7

Right SBP > left SBP by ≥10 mmHg	 156	 22.0

Left DBP > right DBP by ≥10 mmHg 	 78	 11.0

<10 mmHg difference between left and right DBP	 534	 75.2

Right DBP > left DBP by≥10 mmHg 	 98	 13.8

Absolute systolic inter-arm difference (mmHg) 		   
0–4	 222	 31.3 
5–9	 209	 29.4 
10–19	 197	 27.7 
>20	 82	 11.6 
Total	 710	 100.0

DBP = diastolic blood pressure. SBP = systolic blood pressure.

Figure 2. Modified Bland-Altman plot of systolic blood 
pressure measured on the left arm minus mean 
daytime systolic ambulatory blood pressure versus 
mean daytime ABPM systolic blood pressure.
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Murphy determined the effects of routinely 
selecting the non-dominant arm for 
ABPM, to evaluate the practice of using 
manual blood pressure from one arm 
and ambulatory blood pressure from the 
other, for estimation of the ‘white-coat’ 
effect.30 They conducted an observational 
study in 10 volunteers exhibiting an inter-
arm resting clinic systolic blood pressure 
difference of >10  mmHg. The supine 
referral clinic systolic blood pressure 
was 16  ±  6  mmHg higher in the right 
compared with the left arm but the average 
24-hour ambulatory systolic blood pressure 
was only 6  ±  7  mmHg higher in the right 
arm (range + 17  to –3 mmHg), P = 0.025, 
with similar findings for measurements 
of diastolic blood pressure. The authors 
concluded that one-third of the ‘white-coat’ 
effect estimated by current practice could 
be attributed to inconsistency in the choice 
of arm for blood pressure measurement. 
These clinical observations are entirely in 
keeping with the findings of the present 
study, which clarifies the relationship of 
inter-arm differences and ambulatory 
readings.

In keeping with the study observations 
that differences in clinic measurements 
and mean daytime ABPM readings become 
more pronounced with age, Head et al 
recently derived age- and sex-related 
ambulatory blood pressure equivalents 
to clinic blood pressure thresholds and 
found that daytime systolic but not diastolic 
ambulatory blood pressure equivalents 
were affected by age.31 Ambulatory systolic 
equivalents were 2–4  mmHg lower in 
people aged 65  years or older than in 
individuals aged 25–44  years, when 
compared with clinic readings, which 
meant that the difference in clinic readings 
and ABPM readings became more 
pronounced with age. In addition, unlike 
the current study, systolic and diastolic 
ambulatory equivalents were 3/2  mmHg 
lower in females than for age-matched 
males. All measurements were taken by 
nurses and other non-medical staff as in 
the current study. When doctors took the 
measurements, the differences between 
clinic and ambulatory readings were more 
pronounced.31

The present study did not demonstrate 
a significant correlation between age 
and inter-arm difference in systolic or 
diastolic blood pressure. Previous studies 
have varied as to the influence of age on 
inter-arm blood pressure difference.32 It 
has been proposed that with advancing 
age there is loss of vascular elasticity, 
with a concomitant increase in arterial 

resistance to compression due to 
arteriosclerosis, which might account for 
bilateral differences in blood pressure. 
Furthermore, asymmetrical atheromatous 
narrowing of the subclavian or brachial 
arteries due to asymptomatic peripheral 
vascular disease would be expected to 
be more common with increasing age, 
leading to lower pressures distal to the 
narrowing.26,33 The findings in the present 
study, however, are more in keeping with 
a ‘white-coat’ effect, which is known to 
progressively increase with age.34,35

Implications for clinical practice
This study highlights the limitations 
of single clinic readings, which are not 
accurate when compared with ABPM or 
other forms of more prolonged monitoring. 
It reinforces the recent recommendations 
from NICE that blood pressure should 
be measured in both arms and should 
be repeated if the difference in readings 
between arms is more than 20  mmHg; 
if the difference remains on the second 
measurement, then subsequent blood 
pressures (including ambulatory readings) 
should be measured in the arm with the 
highest reading. It also suggests that 
apparent differences between right and 
left arm pressures may not necessarily 
reflect arterial disease,9 but may be due 
to a ‘white-coat’ effect. Of interest, there 
have been reports of higher cardiovascular 
disease event rates in patients with a 
‘white-coat’ effect, which might partly 
explain the reduced cardiovascular event-
free survival associated with significant 
inter-arm difference; a later meta-analysis 
of outcomes in ‘white-coat’ hypertension 
did not suggest any adverse cardiovascular 
association, however.34,36–38

This study therefore does not support 
routine single measurement of blood 
pressure in both arms if this is done 
sequentially, and suggests instead that a 
significant ‘white-coat’ effect is likely to 
ensue where such a practice is undertaken 
in a routine clinical setting. They would 
recommend that clinicians continue to 
measure blood pressure in both arms but 
that this is done simultaneously or, where 
this is not possible, that differences in right 
and left arm pressures are checked by 
repeated measurements in both arms. If a 
difference of >20 mmHg is found, then all 
blood pressure measurements, including 
ambulatory readings, should be taken on 
the arm with the higher readings.
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