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Objectives: To assess whether an emergency department (ED) is a suitable location for the targeted
screening of hypertension.
Methods: This was a prospective targeted screening study based at the ED of an inner city teaching
hospital. Non-acute subjects over 18 years were recruited consecutively from the ‘‘minors’’ section of the
ED and invited to participate. All subjects had their blood pressure measured twice. A verbal numerical
pain score (PS) out of 10 using a visual analogue scale was obtained. Those with a mean systolic blood
pressure .140 mmHg or a mean diastolic blood pressure .90 mmHg (WHO JNC stage 1 hypertension)
were invited for a subsequent follow up measurement. The primary outcome measure was the proportion
of subjects with hypertension at follow up. The secondary outcome measure was the correlation between a
subject’s mid blood pressure (MBP) and their PS.
Results: In total, 765 subjects were tested, of whom 213 subjects were hypertensive at presentation
(28.7%). After excluding those on anti-hypertensive medication (n = 43; 5.6%) and those who were nonUK residents (n = 44; 5.8%), 126 subjects were invited for follow up, of whom 51 subjects actually
attended (40% attendance, 6.6% of study population). The MBP of those who re-attended was significantly
lower than at presentation (p,0.001); 39 subjects (5% of the study population, 76.4% of those attending
follow up) remained hypertensive. There was no correlation between a subject’s PS and their MBP
(Pearson correlation coefficient = 20.02). A 10/10 PS was associated with an 8.4 mmHg rise in
MBP compared to the mean MBP of subjects with PS 0–9 (p,0.1). Of those originally presenting with
PS.5/10, 62% still had hypertension at follow up when the painful stimulus was significantly reduced
(mean PS = 0.6).
Conclusion: The ED provides an opportunity for identifying those individuals with hypertension who may
otherwise remain undiagnosed. Caution is advised when diagnosing hypertension in those individuals
suffering from anxiety and/or acute severe pain on presentation.

ypertension is a major risk factor for cardiovascular
diseases,1 which are still the leading cause of death in
Europe and North America.2 In the UK, approximately
40% of all strokes are attributable to systolic blood pressures
>140 mmHg. In the general population, 37% of coronary
heart disease in men and 27% in women is attributable to
hypertension.3 In addition, a recent meta-analysis of individual participant data from separate prospective studies has
confirmed that blood pressure is strongly related to vascular
and overall mortality, without any evidence of a threshold
down to at least 115/75 mmHg.4
A recent National Heart Forum report highlighted the
"major social class, regional and ethnic differences in rates of
heart disease and risk factors". For example, the declining
rates of heart disease appear to be concentrated among nonmanual social groups.5 In addition, the urban poor have little
access to health care delivery sites other than an emergency
department (ED), and regard it as their regular and
frequently their only source of care.6 The identification of
undiagnosed hypertension in the community would serve as
a powerful tool in combating heart disease. The UK National
Service Framework aims to reduce variations in morbidity
and mortality and to improve the overall standard of care for
cardiac patients.7
Each year, about 15 million people attend EDs throughout
the UK.8 This represents approximately 25% of the population. Depending on the location of the department (rural or
urban; inner city or suburban), a proportion of these
individuals, ranging from approximately 10 to 25% are not
registered with a general practitioner (GP). For these
patients, opportunistic screening for numerous potentially
life threatening conditions is not available. We set up a small

www.emjonline.com

study to find out whether targeted screening for hypertension
was feasible in the ED, an environment in which a largely
unselected and often disadvantaged population can be
examined and screened for disease.

METHODS
Design and outcome measure
This was a prospective targeted screening study. The primary
outcome measure was the proportion of subjects with
sustained hypertension at follow up after measurement at
their initial ED presentation. The systolic and diastolic data
obtained for each subject were used to calculate their
mid blood pressure (MBP). The MBP (half the systolic
blood pressure (SBP) plus half the diastolic blood pressure
(DBP)) has recently been shown to confer the highest
degree of predictability for stroke and coronary heart
disease risk.4 A mean of two MBP measurements on the first
sitting was compared to the MBP from the last of three
measurements taken at follow up. The mean of two MBP
measurements at presentation was used because any future
ED based hypertension screening programme would be
unlikely to measure BP more than twice on presentation.
The third reading was used at follow up as this was felt to be
a better indicator of a subject’s resting BP and may have
alleviated any haemodynamic effects caused by stress and
anxiety.

Abbreviations: BHS, British Hypertension Society; DBP, diastolic blood
pressure; ED, emergency department; GP, general practitioner; MBP,
mid blood pressure; PS, pain score; SBP, systolic blood pressure
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letter for a GP was sent to their home address and they were
urged to register.

Location and materials
Researcher shifts normally lasted for 3 hours, with each
24 hour period fully covered during the length of the study.
The same researcher, a fourth year medical student competent in measuring blood pressure by auscultation, performed
all the blood pressure measurements in order to reduce
interobserver variability and terminal digit preference, and to
and give consistency to any error of measurement.9 A single
mercury sphygmomanometer was used for all measurements
and was calibrated and tested according to British
Hypertension Society (BHS) guidelines. This was used in
preference to an automated device because few studies have
assessed the validity of these devices and up to 24% have
demonstrated clinically significant errors.10 Automated BP
devices can overestimate BP in hypotensive patients, and
manual measurement can be more reliable in a trauma
situation.11

STATISTICAL METHODS

Subjects
Subjects were selected consecutively during the shifts. Each
potential subject was given a verbal explanation and written
consent was obtained. All patients invited to participate
in the study were in triage categories 3–5 (non-urgent).
Patients aged ,18 years were excluded from the study as
were those with suspected right upper arm or right shoulder
injuries.
Pain scores
A visual analogue pain score sheet was constructed using
several languages to help pain assessment, with scores out of
10.12
Measurement
The study adhered to strict BHS protocol. Manometer
position and the position and height of each subject’s arm
remained constant throughout. After a systolic palpatory
estimation of systolic pressure was performed, auscultatory
blood pressure was measured using a 26612 cm cuff. A
40612 cm cuff was used only when the cuff did not
hold during inflation. The diastolic reading was noted at
Korotkoff phase V, except in pregnant women, when
Korotkoff phase IV was used. A rest period of 5 minutes
was observed before the first measurement was performed.
All measurements were made on the right arm in the seated
position. A second reading was obtained 2 minutes after the
first.
Follow up
Those subjects who either had a mean SBP >140 mmHg or a
mean DBP >90 mmHg (that is, stage 1 hypertension and
above)13 were invited for follow up. Although MBP is the best
predictor of morbidity and mortality, for the purposes of
actually identifying those with hypertension, the World
Health Organization definition was used. A letter was
delivered to each subject either by post or by hand at the
first meeting. All subjects invited for follow up had a fixed
abode. Those subjects that did not re-attend were reminded
by telephone and invited back at a time convenient to them.
When a subject attended follow up they were seen promptly,
and three seated right arm measurements were made after
5 minutes rest with 2 minutes between each measurement. A
pain score using the same visual scale was obtained. If the
SBP was >140 mmHg or the DBP was >90 mmHg at the
third reading the patients were asked to give consent to their
GP being informed. When subjects were not GP registered, a

Sample size calculation
A pilot study of 41 subjects showed mean SBP to be
131 mmHg and mean DBP to be 82 mmHg with SD of
10.8 mmHg. Hence, to have a 90% chance of seeing the mean
SBP fall by 10 mm from 131 mmHg at baseline to 121 mmHg
at recall, or having the DBP fall by 5 mmHg to 77 mmHg at
recall, and declaring this significant using a two tailed test
(a = 0.05), 42 subjects would be required at follow up. The
distribution of data was tested for normality and a two tailed
t test used to assess the difference between means. A p value
of 0.05 was taken to be significant.

RESULTS
In total, 765 subjects were seen in total during the 6 week
study, of whom 213 (27.8%) were hypertensive. After
excluding those receiving antihypertensive treatment or with
a history of the condition and those who lived abroad or who
were temporarily in the UK, 126 (16.5%) subjects were
invited for follow up, of whom 51 (40%) actually attended
their appointments. The average time lag between presentation and follow up was 12.4 days (range 5 to 23). The number
of hypertensive subjects at follow up was 39, (5% of the
sample population), and all subjects attended the ED purely
for the purposes of follow up. Fig 1 shows an overview of the
results.
Follow up
Of the 51 subjects who attended the ED purely for the
purposes of follow up over a 30 day period, 45 (88.2%) had
blood pressure in the high to normal category or above at the
third reading. The total number found to be stage 1
hypertensive or higher was 39 (76.5%), of whom 17 were
not GP registered. Six subjects fell into the normal and
optimal categories (11.8%). A paired t test was performed,
comparing the mean MBP at presentation with the third
MBP reading obtained at follow up of each of the 51 subjects
who attended follow up. There was a significant difference in
MBP at follow up compared with presentation (p,0.001). As
two subjects did not give their consent to us informing their
GP and 17 subjects were not GP registered, 20 letters were
sent to GPs informing them of our findings, and 17 letters
went to the home addresses of those patients who were not
GP registered.
Sex specific follow up
In total, 76% of men and 68% of women remained stage 1
hypertensive or above at follow up.
The effects of pain on blood pressure
Those subjects who presented with a 10/10 pain score had a
mean MBP 8.4 mmHg higher than the mean for all other PS
(p,0.1) (fig 2). By comparing the 13 subjects who presented
with severe pain( .5/10) who were subsequently seen at
follow up with pain ,1/10, we could see the effects of severe
pain on blood pressure (fig 3).

DISCUSSION
This study showed that 5% of ED attendees (triage category
3–5) had hypertension that was sustained at follow up. In an
ED with 53 940 patients attending per year, this represents at
total of at least 2697 patients annually. Although the mean
MBP was significantly lower at follow up than at presentation, 39 subjects (76.4%) remained hypertensive. Of the 40%
attending follow up, the results equate to a prevalence of
previously undiagnosed hypertension, confirmed by follow
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The secondary outcome measure was the correlation
between a subject’s MBP and their pain score (PS).
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Tested in study:
765

Total normotensive:
552 (72.2%)

Hypertensive at
presentation:
213 (27.8%)
Not attending
follow-up: 75 (60%
non-attendance)

Existing or previous
hypertension:
43 (5.6%)

Invited for follow-up:
126 (69M, 57F,
16.5%)

Non-UK residents:
44 (5.8%)

Attending follow-up:
51 (28M, 23F
40% attendance)
Optimal + normal
BP: 6 (3M, 3F, mean
age = 27 yrs)
11.8% of follow-up

High–normal BP:
(2M, 4F, mean
age =26 yrs)
11.8% of follow-up
Subjects refusing
GP notification:
2 (1M, 1F,
mean age = 36 yrs)

Stage 1 hypertensive or above at follow-up:
39 (23M, 16F, mean age = 41 yrs) 5% of
sample population or 76.4% of follow-up

Letters not GP
registered:
17 (10M, 7F,
mean age = 39 yrs)

Letters sent to GP's:
20 (12M, 8F, mean
age = 42 yrs)

Letters sent to home
addresses: 17
Figure 1 Summary of study procedure and outcomes.
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In any scenario involving blood pressure measurement, the
lability of the haemodynamic system poses challenges. It is
hoped that the strict BP measurement protocol employed in
this study alleviated the effects of "white coat" hypertension.
SBP was particularly labile and we hoped that the third
reading at follow up permitted a suitable regression of a
subject’s MBP to the mean.
Of 13 hypertensive subjects presenting to the ED with pain
rated .5/10, 62% remained hypertensive at follow up, even
though the mean PS was then ,1/10. The inherent subjectivity of the visual analogue scale cannot be overlooked.12 The
effects of over the counter analgesics, pain produced only on
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Number of subjects

Mean MBP per pain score

up, of 5%. The follow up rate could have been improved if a
longer period had been allowed.
It is unclear whether those attending follow up were
representative of the sample population with raised blood
pressure on presentation. Those who attended their follow up
appointment might have been more likely to want to change
their health behaviour and make positive changes to their
lifestyle to reduce their overall cardiovascular risk. Follow up
contributions by these subjects may underestimate the
prevalence of a condition such as hypertension. However,
those who did not re-attend, despite phone calls encouraging
them to do so, may be more likely to avoid such health
promotion efforts. It is not known whether those subjects
found to be hypertensive at follow up were commenced on
successful treatment. Further study could follow subjects
referred to primary care for assessment and treatment,
allowing the usefulness of this case finding exercise to be
evaluated.

6
5
4
3
2
1
0

Optimal Normal High–
normal

Stage
1

Stage
2

Stage
3

JNC WHO category of hypertension
0

1

2

3

4

5

6

7

8

9

10

At presentation with a pain score > 5
At follow-up with a pain score < 1

Pain score
Figure 2 Relationship between the average MBP for each pain score.
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Figure 3 Subjects in severe pain (.5/10) who had ,1/10 pain at
follow up.
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Hypertension is well known as a major risk factor for
cardiovascular and cerebrovascular morbidity and mortality.
However, in ethnic minority communities; 32.5% of hypertensive individuals still remain undiagnosed despite the
increased emphasis on detection.16 The National Service
Framework aims to reduce coronary heart disease and stroke
mortality by at least 40% in people ,75 years of age by the
year 2010. The GP is often the person given the task of
diagnosing hypertension in the community. This study by
Fleming et al examines the feasibility of detecting hypertension in the ED, which is often used by those who never attend
a GP. It found that 5% of ED patients had undiagnosed
hypertension. This is another way of tackling the burden of
cardiovascular illness.

N
N

Hypertension is a major risk factor for cardiovascular
morbidity and mortality.
The urban poor have little access to health care delivery
sites other than an ED and regard it as their regular,
and frequently their only, source of care.
The government aims to reduce coronary heart disease
and stroke mortality by at least 40% in people , 75
years of age by the year 2010.
Hypertension can be effectively controlled by lifestyle
changes and pharmacological intervention.

WHAT THIS STUDY ADDS
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Detection of hypertension is feasible in the ED.
5% of ED attendees remained hypertensive at follow
up.
The ED could enhance disease detection in this hard to
reach population.
Caution is advised when diagnosing hypertension in
those ED patients with acutely painful presenting
complaints.
Hypertension in the ED patient population should not
automatically be put down to a painful presenting
complaint, and repeat measurement should be performed before discharge.

physical movement, and chronicity further blur the interpretation of pain at the time of presentation. Although not
statistically significant, the 8.4 mmHg rise in MBP of those
subjects experiencing "maximum" pain is interesting.
The UK government aims to reduce coronary heart disease
and stroke mortality by at least 40% in people ,75 years of
age by the year 2010.14 A "new approach" is proposed,
highlighting the three way partnership between individuals,
communities, and government. Tackling the mortality and
morbidity experienced by those in lower socioeconomic
groups is central to this approach, and demands radical and
persistent attention. The ED provides an invaluable health
resource and in some urban areas, a third of all attendees
view it as their main source of primary care (data from
patient records system St Mary’s Hospital, London, accessed
March 2003).
This same sector of society suffers the highest rates of
cardiovascular morbidity and mortality.15 For these groups,
health interventions can only be made through an outreach
programme or whilst attending the ED. By proactively
assisting in the GP registration process, and promoting
health awareness during attendance, the ED could enhance
disease detection in this hard to reach population.

We thank Professor K Jamrozik for statistical and methodological
advice.
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Should emergency departments really
be screening for hypertension?
J Lee
...................................................................................

F

leming et al,1 in this issue of the
EMJ, present further evidence that
hypertension identified in the emergency department (ED) should not simply be dismissed as secondary to pain,
anxiety or ‘‘white coat’’ effect. Their
finding that 28% of patients with ‘‘minor
injuries’’ were hypertensive should not
surprise, as the British Society for
Hypertension reports that 42% of 35-64
year olds in the UK have hypertension.2
Clearly, we can screen for hypertension
in the ED but should we do so?
Few would disagree that tight control
of blood pressure across the UK population would prevent a significant number
of deaths from myocardial infarction
and stroke. Individually, however,
hypertension is controlled in only a
third of treated patients.3 In this study,
only 40% of patients with identified
hypertension returned for follow up and
of these it is not known how many
subsequently registered with a general
practitioner (GP) and complied with
medication. Fleming et al argue that for
many patients (particularly in inner
cities) the ED is their primary contact
with health services and that without
screening their hypertension would
otherwise remain unidentified. Patients
with no fixed abode would be expected
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to fall into this category, but hypertension was not identified in anyone from
this sub-group.
Screening is not new to the ED. In
fact, we have a duty to screen for
conditions that may be presented to
the ED rather than the GP, particularly
where identification may immediately
prevent further injury, such as in cases
of intimate partner violence and nonaccidental injury. A recent study from
the authors’ own centre4 showed that
screening and counselling of patients
presenting to the ED with conditions
associated with alcohol misuse resulted
in a clear reduction in use of the ED by
the same patients in the following
12 months. Both of the above are
examples of targeted screening, which
is more efficient and cost effective than
universal screening but inevitably
misses more cases. Although Fleming
et al describe their screening as targeted,
it is in essence universal screening of
all patients assigned a triage category
of 3–5. EDs do not have a duty, or
the resources, to universally screen
for asymptomatic, chronic conditions.
Unless such screening can demonstrate
an immediate health benefit or reduction in ED attendance, our focus should
instead remain on improving our

performance of core roles. This study,
understandably, cannot demonstrate
either benefit.
If money is made available to EDs for
targeting hypertension it may be better
used to assist patients who are not
currently registered with a GP to do so.
GPs, for their part, can be relied upon to
monitor blood pressure, because, as of
April 2004, part of their income has
been related to the control of their
patients’ hypertension. Furthermore,
registration with a GP would allow
health care needs other than blood
pressure control to be addressed and
may reduce future visits to the ED.
Fleming et al have demonstrated that
screening for hypertension in the ED is
feasible but will not convince all that
screening for it in the ED is an effective
or efficient use of resources. GP ‘‘referral’’ is the preferred option to address
hypertension in hard to target groups.
Emerg Med J 2005;22:640.
doi: 10.1136/emj.2004.018747
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