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Acupuncture treatment for pain: systematic review of
randomised clinical trials with acupuncture, placebo
acupuncture, and no acupuncture groups

Matias Vested Madsen, Peter C Gøtzsche, Asbjørn Hróbjartsson

ABSTRACT

Objectives To study the analgesic effect of acupuncture

and placebo acupuncture and to explore whether the type

of the placebo acupuncture is associated with the

estimated effect of acupuncture.

Design Systematic review and meta-analysis of three

armed randomised clinical trials.

Data sources Cochrane Library, Medline, Embase,

Biological Abstracts, and PsycLIT.

Data extraction and analysis Standardised mean

differences fromeach trialwereused toestimate theeffect

of acupuncture and placebo acupuncture. The different

types of placebo acupuncture were ranked from 1 to 5

according to assessment of the possibility of a

physiological effect, and this ranking wasmeta-regressed

with the effect of acupuncture.

Data synthesis Thirteen trials (3025 patients) involving a

variety of pain conditions were eligible. The allocation of

patients was adequately concealed in eight trials. The

clinicians managing the acupuncture and placebo

acupuncture treatmentswerenot blinded inanyof the trials.

One clearly outlying trial (70patients)was excluded. A small

difference was found between acupuncture and placebo

acupuncture: standardised mean difference −0.17 (95%

confidence interval −0.26 to −0.08), corresponding to 4mm

(2 mm to 6 mm) on a 100 mm visual analogue scale. No

statistically significant heterogeneity was present (P=0.10,
I2=36%). Amoderatedifferencewas foundbetweenplacebo

acupuncture and no acupuncture: standardised mean

difference −0.42 (−0.60 to −0.23). However, considerable
heterogeneity (P<0.001, I2=66%) was also found, as large

trials reported both small and large effects of placebo. No

association was detected between the type of placebo

acupuncture and the effect of acupuncture (P=0.60).
Conclusions A small analgesic effect of acupuncture was

found, which seems to lack clinical relevance and cannot

be clearly distinguished from bias. Whether needling at

acupuncture points, or at any site, reduces pain

independently of the psychological impact of the

treatment ritual is unclear.

INTRODUCTION

Acupuncture is commonly used for the treatment of
pain. Studies indicate that penetration of a needle

through the skin, whether at an acupuncture point or
not, has physiological effects.1-3 The “gate control
theory” and the release of endogenous opioids have
been suggested as explanations for the apparent
analgesic effect of acupuncture.4-6

In 2005 two large, high quality trials in patients with
headache found little difference between the effects of
acupuncture andplaceboacupuncturebut a substantial
difference between placebo acupuncture and no
acupuncture.w1 w2 This result differed from that of a
large systematic review comparing all placebo inter-
ventions with no treatment that found only a small to
moderate analgesic effect of placebo, which could not
be clearly distinguished from reporting bias.7-9 We
systematically reviewed trials of acupuncture for pain
that had two control groups consisting of placebo
acupuncture and no acupuncture. Our objectives were
to study the analgesic effect of acupuncture and
placebo acupuncture and to explore whether the type
of placebo acupuncture is associatedwith the estimated
effect of acupuncture.

METHODS

Search strategy—The literature searches have been
described elsewhere.9 We searched the Cochrane
Library, Medline, Embase, Biological Abstracts, and
PsycLIT. The search included all trials published
before 1 January 2008.
Inclusion criteria—We included all trials that labelled

the intervention “acupuncture.” We excluded trials
that used transcutaneous electrical nerve stimulation
and manual acupressure. We accepted the placebo
interventions used in the trials, such as the use of non-
penetratingneedles.Weexcluded trials inwhich theno
acupuncturegroup receivedan intendedbasic care that
differed from that provided to the acupuncture and
placebo acupuncture groups.We included trials if pain
hadbeen estimated by the patients on a visual analogue
scale or ranking scale.
Assessment of risk of bias—We noted whether the

allocation of patients in each trial was adequately
concealed, whether patients had been blinded, and
whether dropout was below 15%.We considered such
trials to have low risk of bias.
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Data analysis—For each trial, we calculated the
standardised mean difference. We pooled the standar-
dised mean differences from the trials by using meta-
analysis, comparing the effect of acupuncture with that
of placebo acupuncture and the effect of placebo
acupuncture with that of no acupuncture. In a pre-
planned sensitivity analysis, we used the authors’
primary outcome.10 11 In unplanned sensitivity ana-
lyses, we studied the impact of the methodological
quality of the trials and of the type of acupuncture.We
assumed that trials in which experienced acupunctur-
ists were allowed to use individually chosen acupunc-
ture points could differ in effect from other trials. We
studied whether the difference between acupuncture
and placebo acupuncture was related to the type of
placebo, by using meta-regression.

RESULTS

The search included 234 trials eligible for our
Cochrane review of placebo interventions (in
progress).7-9 We identified 20 potentially eligible trials
for this review. We excluded seven trials because they
studied transcutaneous electrical nerve stimulation or
manual acupressure.We included 13 trials of acupunc-
ture for pain (3025 patients) (see bmj.com).w1-w13

The patients’ type of painful conditions varied, and
durationof treatment ranged fromoneday to12weeks.
Eight trials had concealed the allocation of
patients.w1 w2 w7-w11 w13 No trials reported blinding of
the clinicians, whereas blinding of the patients was
reported in 10 trials.w1-w3 w6-w12 In five trials the
acupuncture treatment involved sessions with acu-
puncturists who could choose additional acupuncture
points.w1 w2 w4 w7 w11 In two trials the placebo procedures
consisted of non-penetrative needling.w4 w9 In 11 trials
the placebo procedure penetrated the skin.

In all trials, all patients were provided with standard
concomitant care, typically consisting of analgesics
(n=13) and physiotherapy (n=5). The patients in the no
acupuncture groups usedmore concomitant treatment
than did the patients in the placebo acupuncture and
acupuncture groups.

Acupuncture versus placebo acupuncture

Substantial heterogeneity was present in the comparison
between acupuncture and placebo acupuncture
(P<0.001, I2=66%). A trial by Kotani et al was a clear
outlier. w13Afterwe excluded this trial, heterogeneitywas
substantially reduced (P=0.10, I2=36%). We found a
statistically significant difference between acupuncture
and placebo acupuncture (P<0.001)—pooled standar-
dised mean difference −0.17 (−0.26 to −0.08) (fig 1).

Placebo acupuncture versus no acupuncture

Substantial heterogeneity existed in the comparison
between placebo acupuncture and no acupuncture
(P<0.001, I2=66%) (fig 2). We found a statistically
significant difference between placebo acupuncture
and no acupuncture (P<0.001)—pooled standardised
mean difference −0.42 (−0.60 to −0.23).

Secondary analyses

In two trials,w3 w4 we could not define the authors’
primary outcome, so the sensitivity analysis included
10 trials. Substantial heterogeneity existed in the
comparison between acupuncture and placebo acu-
puncture (P<0.001, I2=73%). The pooled standardised
mean difference was −0.26 (−0.46 to −0.07) (P< 0.001).
For the comparison of placebo acupuncture with no
acupuncture, substantial heterogeneity was also pre-
sent (P<0.001, I2=59%).Thepooled standardisedmean
difference was −0.48 (−0.65 to −0.30) (P=0.009).
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Fig 1 | Meta-analysis of acupuncture versus placebo acupuncture
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Whenwe restricted the analysis to the seven trialswith
least risk of bias, substantial heterogeneity existed in the
comparisonbetweenacupunctureandplaceboacupunc-
ture (P=0.01, I2=63%). The pooled standardised mean
difference was −0.19 (−0.35 to −0.02) (P=0.03). Hetero-
geneity was also present in the similar comparison
between placebo acupuncture and no acupuncture
(P=0.001, I2=72%). The pooled standardised mean
difference was −0.54 (−0.75 to −0.33) (P<0.001).
When we restricted the analysis to the five trials that

involved acupuncture treatment with acupuncturists
who could choose additional acupuncture points, we
also found heterogeneity in the comparison between
acupunctureandplaceboacupuncture (P=0.07, I2=53%).
The pooled standardised mean difference was −0.23
(−0.45 to −0.01) (P=0.04). Heterogeneity also existed in
the similar comparison between placebo acupuncture
and no acupuncture (P=0.09, I2=49%). The pooled
standardised mean difference was −0.71 (−0.96 to
−0.45) (P<0.001).

Type of placebo acupuncture

Ameta-regression of the 12 trials found no statistically
significant relation between the type of placebo inter-
vention and the effect of acupuncture (P=0.60).

DISCUSSION

We found a small difference between acupuncture and
placebo acupuncture and a moderate difference
between placebo acupuncture and no acupuncture.
The effect of placebo acupuncture varied considerably.

Strengths and weaknesses

The review is fairly large, includes several trials of high
methodological quality, and covers a rangeof common
painful conditions. Our main results were similar to

those found in the subgroups of trials with low risk of
bias, in trials using experienced acupuncturists choos-
ing acupuncturepoints at their discretion, andwhenwe
analysed the primary outcomes of the trials.
All included trials provided additional standard care

to the patients, and we excluded trials with different
intended standard care for the no acupuncture group
compared with the acupuncture and placebo acupunc-
ture groups.12-14 Thus, our findings are limited to the
additive effect of acupuncture and placebo acupunc-
ture. The standard carewas unlikely to have resulted in
a “ceiling effect,”becausewe found an effect of placebo
acupuncture beyond that of standard care.
Our meta-regression analysis found no association

between typeof placebo andeffect of acupuncture.The
analysis was based on a subjective ranking of the
possibility of a physiological effect of placebo. How-
ever, our findings are similar to that of a randomised
trial reporting no difference in analgesic effect between
three types of placebo acupuncture.15

We found a tendency for an increase in the use of
analgesic drugs in the no acupuncture groups compared
with the placebo and acupuncture groups. This would
tend to underestimate the effect of placebo acupuncture.

Other studies

Our finding of limited analgesic effects of acupuncture
corresponds with the seven Cochrane reviews on
acupuncture for various types of pain, which all
concluded that no clear evidence existed of an
analgesic effect of acupuncture.16-22 Most stressed the
methodological shortcomings of the included trials.
Our finding of a moderate difference between

placebo acupuncture and no acupuncture agrees fairly
well with our previous reviewof the effect of placebo in
general.7-9 We saw a tendency for larger effects when
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the placebo intervention was procedural and not
merely a placebo tablet.

Meaning of our review

On the basis of the trials that used visual analogue
scales, the effect of acupuncture corresponds to a
reductionof 4 (2 to 6)mmona100mmscale.The effect
of placebo acupuncture corresponds to a reduction of
10 (6 to 15) mm. A consensus report characterised a
10mm reduction on a 100mmvisual analogue scale as
representing a “minimal” change.23 Thus, the apparent
analgesic effect of acupuncture seems to be below a
clinically relevant improvement.
Considerable heterogeneity existed when we com-

pared placebo acupuncturewith no acupuncture but not
whenwe compared acupuncture with placebo acupunc-
ture. Lack of blinding is inherent in the no acupuncture
groups.24 Variations in reporting bias, in use of
concomitant treatment, and in the patient-provider
interaction could explain someof the observedvariation
in the effect of placebo. Insufficient blinding is also a
problem for the comparison between acupuncture and
placebo acupuncture. The incomplete blinding of the
patients, and the interaction between the unblinded
acupuncturist and the patients, could explain the
observed small effect.

Unanswered questions and future research

Our findings question both the traditional foundation of
acupuncture and the prevailing hypothesis that acu-
puncture has an effect on pain in general. Important
heterogeneity in the effect of placebo acupuncture
remains unexplained and calls for further studies on
the underlying mechanisms of the effects of placebo
acupuncture.
We suggest that future trials on acupuncture for pain

focus on two strategies. Firstly, reducing bias by
ensuring blinding when possible. Secondly, separating
theeffects involved: thephysiological effect ofneedling
at acupuncture sites and the psychological effect of the
treatment ritual or patient-provider interaction.25

Conclusion

We found a small analgesic effect of acupuncture that
seems to lack clinical relevance and cannot be clearly

distinguished from bias. Whether needling at acupunc-
ture points, or at any site, reduces pain independently of
the psychological impact of the treatment ritual is
unclear.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Acupuncture is commonly used for the treatment of pain

Acupuncture involves close patient-provider interaction with suggestive components

Blinding patients and especially treatment providers in acupuncture trials is a challenge

WHAT THIS STUDY ADDS

The analgesic effect of acupuncture is small and cannot be distinguished from bias resulting
from incomplete blinding

The analgesic effect of placebo acupuncture ismoderate but very variable as some large trials
report substantial effects

The effect of acupuncture seems to be unrelated to the type of placebo acupuncture used as
control
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Effectiveness of acute geriatric units on functional decline,
living at home, and case fatality among older patients
admitted to hospital for acute medical disorders:
meta-analysis

Juan J Baztán,1 Francisco M Suárez-Garcı́a,2 Jesús López-Arrieta,3 Leocadio Rodrı́guez-Mañas,4

Fernando Rodrı́guez-Artalejo5,6

ABSTRACT
Objective To assess the effectiveness of acute geriatric

units compared with conventional care units in adults

aged 65 or more admitted to hospital for acute medical

disorders.

Design Systematic review and meta-analysis.

Data sourcesMedline, Embase, and the Cochrane Library

up to 31 August 2008, and references from published

literature.

Review methods Randomised trials, non-randomised

trials, and case-control studies were included. Exclusions

were studies based on administrative databases, those

that assessed care for a single disorder, those that

evaluated acute and subacute care units, and those in

which patients were admitted to the acute geriatric unit

after three ormoredays of beingadmitted to hospital. Two

investigators independently selected the studies and

extracted the data.

Results 11 studies were included of which five were

randomised trials, four non-randomised trials, and two

case-control studies. The randomised trials showed that

compared with older people admitted to conventional

care units those admitted to acute geriatric units had a

lower risk of functional decline at discharge (combined

odds ratio0.82,95%confidence interval0.68 to0.99)and

weremore likely to live at homeafter discharge (1.30,1.11

to 1.52), with no differences in case fatality (0.83, 0.60 to

1.14). The global analysis of all studies, including non-

randomised trials, showed similar results.

Conclusions Care of people aged 65 or more with acute

medical disorders in acute geriatric units produces a

functional benefit compared with conventional hospital

care, and increases the likelihood of living at home after

discharge.

INTRODUCTION

Several interventions have been proposed to improve
the effectiveness of hospital care for older people
(≥65 years) with acute medical disorders. Assessment
of patients by a multidisciplinary team has not,
however, shown benefits for case fatality, functional
decline, or living situation at discharge.1 2 Hospital at
homecare for elderlymedical patients reduces hospital
stay but increases overall length of care.3 Another type
of intervention is that provided by multidisciplinary
teams in acute geriatric units.4

We reviewed the effect of acute geriatric units
compared with conventional hospital care on

functional decline, living at home after discharge,
case fatality, and hospital stay in older people with
acute medical disorders.

METHODS

Our review included randomised trials, non-rando-
mised trials, and case-control studies that compared
outcome of care in acute geriatric units with that in
conventional hospital units in patients aged 65 years or
more with acute medical disorders. Acute geriatric
units were defined as hospital units with their own
location and structure and run by a multidisciplinary
team with responsibility for the care of elderly people
with acute medical disorders that do not require
treatment in other specialised units.
The primary outcomes were functional decline,

living at home, and case fatality at discharge and
three months. We considered functional decline to be
loss of independence in one or more basic activities of
daily living compared with before admission,45 using
the Katz index and the Barthel index; activities were
classified as independent or dependent according to
the need for assistance.5 w3 w6 w10 Secondary outcomes
were hospital stay during the index admission and the
cost of the index admission.
We searched Medline, Embase, and the Cochrane

Library up to 31 August 2008 and reference lists of
relevant articles. Authors were contacted for missing
information. JJB and FS independently extracted and
compared data. For randomised trials we extracted
information on allocation concealment, the proportion
of patients lost to follow-up, intention to treat analysis,
andwhether assessment of outcomeswas done blinded
to intervention.Fornon-randomised trialswe recorded
only losses to follow-up and outcome assessment.
We summarised the overall quality of randomised

trials with the Jadad scale6 and the quality of all studies
with the Van Tulder scale.7

Data synthesis

For dichotomous outcomes we give the results as
combined odds ratios with 95% confidence intervals
and for quantitative outcomes as differences in means
with standard errors.We used fixed effects methods to
combine outcomes across studies, except when impor-
tant heterogeneity was observed. Heterogeneity was
quantified with the I2 statistic, with I2 more than 30%
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considered as important. We used random effects
methods when results had to be combined.8 Statistical
analyseswere carriedout usingRevMan4.3 (Cochrane
Collaboration).

Whenappropriatewe approximated standarddevia-
tions from the standard error and 95% confidence inter
vals.9 For two centres participating in one study,w1 we
considered them as independent for the analysis of
hospital stay and its cost.

RESULTS

Twelve articles totalling 11 studies met the inclusion
criteria (see bmj.com). Seven were from the United
States, the remainder fromAustralia,Canada, Sweden,
and Peru. Authors of five studies were contacted for
data,w3 w5 w6 w9 w10 but for only onew6 was unpublished
data on patients’ living at home after discharge and at
three months used.

Five studies were randomised trials,w1-w6 four non-
randomised trials,w7-w10 and two retrospective case-
control studies (see bmj.com).w11 w12 The quality of the
studies was heterogeneous, especially for non-rando-
mised trials. Three of the randomised trials used sealed
envelopes for allocation concealment.w3 w5 w6 Only one
did an intention to treat analysis at discharge, but not at
follow-up.w6 Of the four non-randomised trials, three
used informal procedures for allocation based on bed
availability.w7 w9 w10

Criteria for patient selection were age plus a medical
condition not requiring admission to specialty units.
Five studies included patients aged 70 or more,w2 w7

three aged 65 or more,w1 w10 w11 and one aged 75 or
more.w9 One study selected patients aged 75 or more
with at least one geriatric condition.w8 One study
selected patients aged 65 or more admitted for heart
failure, pneumonia, or urinary tract infection.w12 Two
studies excluded older people (≥70 years) living in
nursing homes,w2 w6 and onew11 included only those
living in nursing homes.

In four of the five randomised trials all the patients
came from emergency services,w2-w6 whereas in three
non-randomised studies more than 62% came from
emergency services.w7 w9 w10 Three studies did not
provide this information.w8 w11 w12

The intervention units functioned in similar ways,
generally having four characteristics that distinguished
them from conventional units: comprehensive assess-
ment of patients, use of standardised instruments for
measurements, weekly multidisciplinary meetings,
and early planning of discharge. The composition of
the basic multidisciplinary team typically included at
least one geriatrician, nurses trained in geriatrics, a
social worker, and therapists.

The follow-up period varied. All the randomised
studies except onew1 provided follow-up data at three
months, at a minimum. Five studies reported on
readmissions, two at three monthsw3 w5 and three at
one month.w6 w9 w11

Functional decline

Only three studies presented results on functional
decline at discharge, two of which were randomised
trials (see bmj.com). In these two studies, the patients in
acute geriatric units showed a lower risk of functional
decline than those in conventional units (combined
odds ratio 0.82, 95% confidence interval 0.68 to 0.99).
After the inclusion of a non-randomised study, results
were similar (0.78, 0.65 to 0.94) but showed greater
heterogeneity (I2=55.7%) because of the large reduc-
tion in functional decline in the acute geriatric unit in
that study (0.35, 0.17 to 0.76).w10

Only one studyw6 provided data on functional
decline at three months after discharge, with no
differences between the groups. Another three rando-
mised studies provided data that could not be analysed
but reported an absence of differences in functional
decline at three months.w2 w3 w5

Living at home

In randomised studies, patients cared for in acute
geriatric units were more likely to return home after
discharge (1.30, 1.11 to 1.52), a benefit that was
marginally maintained three months after discharge
(see bmj.com). Results at discharge still held when
analyses were repeated including non-randomised
studies (1.28, 1.12 to 1.47).
Acute geriatric units and conventional care units

showed no differences in frequency of admission to a
nursing home at discharge (0.76, 0.51 to 1.28) or three
months (0.90, 0.74 to 1.14).

Case fatality

No significant differences were found in case fatality
between acute geriatric units and conventional care
units either in hospital or three months after discharge
(see bmj.com).

Length of hospital stay and cost of admission

All the included studies reported on length of
hospital stay, but three did not report dispersion
measures.w1 w3 w11 The length of stay in the acute
geriatric units was fewer than 12 days; fewer than
nine in studies published from 1995. In nine of the 11
studies a trend was towards a reduced length of stay,
of 6-39%,w1 w3 w5 w6 w8-w12 but was heterogeneous
among studies (I2 was 49.4% in randomised studies,
74.1% in non-randomised studies).
Data on the cost of hospital staywere reported in four

of the five randomised studiesw1 w3-w6 and in three of the
six non-randomised studies.w7 w8 w12 Although the data
are difficult to interpret because they did not allow cost
effectiveness ratios to be estimated, a slightly, yet
significant, lower cost of hospital care was found in
acute geriatric units (combinedmean difference −0.31,
95% confidence interval −0.52 to −0.09; I2=0%).

Sensitivity analysis

Results for separate analyses for the randomised
studies and the other studies were similar, except that
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the reduction in hospital stay was larger in the non-
randomised studies. The analysis was repeated after
excluding the oldest studies (published before 1995
and lacking a geriatrician), and after assuming adverse
results in people lost to follow-up or lacking data on
outcomes. No substantial changes were found.

DISCUSSION

The results of this meta-analysis suggest that care of
older people (≥65 years) with acute medical disorders
in acute geriatric units leads to less functional decline at
discharge and a higher probability of returning home.
The 18% reduction in functional decline associated

with acute geriatric units is similar to that found in a
study of patients aged 65 or more with acute medical
disorders who received physiotherapy within multi-
disciplinary care.10 The benefit of returning home was
also comparable to that reported in another study in the
combined analysis of acute and subacute hospital care
units.1 Although the tendency towards a higher
probability of living at home was maintained at three
months after discharge from an acute geriatric unit, the
reduction in functional decline was seen only at
discharge. We did not find a reduction in case fatality
either at discharge or at three months.
The studies reviewedprovide limited informationon

the characteristics and form of operation of the
conventional hospital units. This is important because
the effect of acute geriatric units is measured by
comparisonwith these units and could vary depending
on the characteristics of conventional units. Although
the acute geriatric units in this review included
therapists, in general they did not have more staff
than the conventional units so that differences seem to
centre on specialisation and organisation of work. The
distinctive feature of acute geriatric units is the
comprehensive assessment and care focusing on
patients’ needs, interdisciplinary work carried out by
a core team of professionals, and early planning of
discharge. Other studies have evaluated partial aspects
of this care, such as early discharge planning or
physiotherapy alone,10 11 without finding conclusive
results, indicating that the benefit may derive from a

combination of these interventions.1 Specialisation in
the care of elderly people and formal interdisciplinary
meetingsmay contribute to the benefits of care in acute
geriatric units, as has been shown in patients with
stroke.12 Another aspect of acute geriatric units that
might contribute to their effectiveness is direct
responsibility for the patient, which ensures compli-
ance with diagnostic and therapeutic recommenda-
tions and the implementation of the care plan. 1 w29

This review has some limitations. The number of
randomised trials included is small, and our findings
might reflect usual clinical practice until 2000 (date of
themost recent randomised study in this review). Thus
the effect of acute geriatric units compared with
conventional hospital units may have changed. How-
ever, more recent controlled studiesw9 w10 w12 suggest
that the differences between acute geriatric units and
conventional units still remain. Finally, the studies
evaluated do not provide data on the components of
the intervention responsible for the benefits observed,
nor do they permit us to draw firm conclusions on the
effect of acute geriatric units on other relevant out-
comes in the medium and long term, except for
returning home to live.
In conclusion, acute geriatric units reduce functional

decline at discharge and increase the probability of
living at home at discharge and at three months after
dischargewithout increasing case fatality or the costs of
hospital care.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

The effect of geriatric assessment has been evaluated in
hospital and community settings

In older people admitted to hospital with acute disorders,
the intervention of consultation teams has not shown
clinical or administrative benefits

WHAT THIS STUDY ADDS

Care of older people with acute disorders in acute geriatric
units reduces the risk of functional decline at discharge and
increases the probability of returning home

This benefit is not accompanied by an increase in case
fatality or hospital costs
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Comparing hospital and telephone follow-up after
treatment for breast cancer: randomised equivalence trial

Kinta Beaver,1 Debbie Tysver-Robinson,2 Malcolm Campbell,1 Mary Twomey,1 Susan Williamson,1

Andrew Hindley,3 Shabbir Susnerwala,3 Graham Dunn,4 Karen Luker1

ABSTRACT

Objective To compare traditional hospital follow-up with

telephone follow-up by specialist nurses after treatment

for breast cancer.

DesignA twocentre randomisedequivalence trial inwhich

women remained in the study for a mean of 24 months.

SettingOutpatient clinics in twoNHShospital trusts in the

north west of England

Participants 374 women treated for breast cancer who

were at low to moderate risk of recurrence.

Interventions Participants were randomised to traditional

hospital follow-up (consultation, clinical examination,

and mammography as per hospital policy) or telephone

follow-up by specialist nurses (consultation with

structured intervention and mammography according to

hospital policy).

Main outcome measures Psychological morbidity (state-

trait anxiety inventory, general health questionnaire

(GHQ-12)), participants’ needs for information,

participants’ satisfaction, clinical investigations ordered,

and time to detection of recurrent disease.

Results The 95% confidence interval for difference in mean

state-trait scores adjusted for treatment received (−3.33 to

2.07) was within the predefined equivalence region (−3.5 to
3.5). The women in the telephone group were no more

anxiousasa resultof foregoingclinicexaminationsandface-

to-face consultations and reported higher levels of

satisfaction than those attending hospital clinics (intention

to treat P<0.001). The numbers of clinical investigations

ordereddidnotdifferbetweengroups.Recurrenceswere few

(4.5%), with no differences between groups for time to

detection (median 60.5 (range 37-131) days in hospital

group v 39.0 (10-152) days in telephone group; P=0.228).
Conclusions Telephone follow-up was well received by

participants, with no physical or psychological

disadvantage. It is suitable for women at low to moderate

risk of recurrence and thosewith long travelling distances or

mobility problems and decreases the burden on busy

hospital clinics.

Trial registration National Cancer Research Institute 1477.

INTRODUCTION

In many countries clinical examination, consultation,
and routine mammography form the basis of routine
follow-up for women in remission from breast cancer,
with the primary objective of detecting recurrent
disease. This form of surveillance is as effective in
terms of overall survival and quality of life as more
intensive approaches.1 Recurrences often present as
interval events and are not usually detected by clinical
examination of patients without symptoms.2-6 National

guidelines in the United Kingdom state that intensive
follow-up to detect metastatic disease is not beneficial,
although patients should have continued access to
specialist breast care nurses for advice and support.7

In the UK follow-up continues primarily in hospital
clinics but breast care nurses are uniquely placed to
address the information and psychosocial needs of
affected women89 and to provide follow-up services to
deliver a structured intervention aimed primarily at
meeting needs for information. Communication by
telephone is internationally relevant, particularly for
people in remote areas where travel to hospital is
inconvenient, time consuming, and costly.

METHODS

In this equivalence trial10 we examined whether
patients in the telephone arm of the study had anxiety
levels that were no different from those of patients in
the hospital arm.

Study sites and sample

All participants had been treated for breast cancer in
the north west of England. Inclusion criteria included
completion of primary treatment (surgery, radio-
therapy, chemotherapy), no evidence of recurrent
disease, low to moderate risk of recurrence,11 access
to a telephone, and adequate hearing. We primarily
determined the risk of recurrence using the Notting-
hamprognostic index, considering tumour size, spread
to lymph nodes, and grade of cancer andHER2 status.
We excluded inflammatory carcinomas and sarcocar-
cinomas. All participants had a low tomoderate risk of
recurrence.
We identified consecutive eligible patients in hospi-

tal clinics, discussed the study after appointments, and
subsequently contacted individuals for verbal and
written consent. Women who consented were rando-
mised to telephone or hospital follow-up. Breast care
nurses had no involvement in randomisation or data
collection procedures.

Procedures and intervention

Participants randomised to the hospital group con-
tinued with standard hospital follow-up. At the district
general hospital participants were reviewed every
three months for two years, six monthly for two
years, then annually for a further year. At the specialist
breast unit they were reviewed annually for 10 years.
Both study locations allocated 10 minutes for each
individual hospital appointment.
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Participants randomised to telephone follow-up
received telephone appointments from breast care
nurses at intervals consistent with hospital follow-up.
Each telephoneappointmentwas allocated30minutes;
20 minutes for conducting the consultation and
10 minutes to dictate the outcome of consultations.
Throughout the study the same specialist nurse
contacted each participant in the telephone group for
all appointments.
We developed a structured telephone intervention

fromprevious findingson informationneedsofwomen
with breast cancer,12 13 adapting a research instrument
for use as a clinical guide.14 Specific questions related to
changes in condition, new symptoms, and information
requirements about spread of disease, treatment and
side effects, genetic risk, sexual attractiveness, self care
(diet, support groups, finances), and family concerns.

Outcome measures

Outcomes includedpsychologicalmorbidity, informa-
tion needs, participants’ satisfaction, clinical investiga-
tions ordered, and time to detection of recurrent
disease. We measured psychological morbidity using

two instruments: the Spielberger state-trait anxiety
inventory (STAI) and the general health questionnaire
(GHQ-12).
Clinical data were collected prospectively. We used

two key index dates to establish time to diagnosis of
recurrence: date of first presentation of symptoms (or
indicator of recurrence) and date recurrence was
confirmed to participants. Time to diagnosis of
recurrence was taken as the difference between the
two index dates. At the end of the study we retro-
spectively examined all participants’ case notes to
check accuracy of data on recurrence.
We sent initial questionnaires to patients immedi-

ately after randomisation, a minimum of three months
before their next appointment. Questionnaires were
also posted to participants at the middle and end of the
trial.

Statistical analysis

Contrary to a standard comparative trial, an equiva-
lence trial has analternativehypothesis of nodifference
between treatments or services.15 We entered and
analysed data with SPSS, release 15. Our study was
powered on the basis of a 95% equivalence region of
−3.5 to 3.5 for the difference in mean state-trait scores
between groups at the end of the trial, 3.5 being 10% of
the expected control mean, with an expected SD of
10.0.

RESULTS

Recruitment took place between March 2003 and
August 2005. Data collection continued until October
2006; patients remained in the study for a mean of
24 months (range 2-43 months). Most patients
approachedwhomet the inclusion criteriawerewilling
to participate (374/629, 60%); 215 patientswhodid not
take part provided sociodemographic and treatment
informationanda reason for refusal.Reasons included:
preference for face-to-face consultations; preference
for clinical examination; and family members fearing
exclusions from consultations if the appointment was
conducted by telephone. Participants were rando-
mised to hospital (183, 49%) or telephone (191, 51%)
follow-up. Sociodemographic and clinical character-
istics for those randomised were broadly similar in the
two studygroups.The samplewas representativeof the
UKbreast cancer population in termsof age,withmore
participants in the 55-64 year age group than the other
age group categories, in line with data from the UK
Office for National Statistics.16 Participants were a
median of 20 months from diagnosis, although most
(63%) were 24 months or less from diagnosis Those
who refused to take part differed from participants in
study site, social class, and follow-up status. Patients at
the specialist breast unit (71%)weremore likely towant
to participate than those at the district general hospital
(61%, χ2=5.01, df=1, P=0.025), participants fromhigher
social classes (professional occupations) were more
likely to want to participate than those from lower
social classes (χ2=15.77, df=8, P=0.046), and

Table 1 | Satisfaction with information received by randomised group (intention to treat

analysis). Figures are numbers (percentages) of women

Level of satisfaction Hospital Telephone

Between groups comparison P value

All categories* First 4 categories

Start of trial

Very satisfied 79 (46) 78 (45)

0.671

χ2trend=0.31, 0.576
Satisfied 67 (39) 71 (41)

Not very satisfied 4 (2) 8 (5)

Very unsatisfied 1 (1) 0 (0.0)

Did not receive
information

10 (6) 6 (4) —

Did not need
information

10 (6) 10 (6) —

Overall 171 (100) 173 (100) —

Middle of trial

Very satisfied 57 (49) 110 (80)

<0.001

χ2trend=19.07, <0.001
Satisfied 41 (35) 22 (16)

Not very satisfied 7 (8) 3 (2)

Very unsatisfied 3 (3) 1 (1)

Did not receive
information

4 (3) 0 (0) —

Did not need
information

4 (3) 1 (1) —

Overall 116 (100) 137 (100) —

End of trial

Very satisfied 78 (55) 121 (80)

<0.001

χ2trend=14.33,
<0.001

Satisfied 47 (33) 25 (16)

Not very satisfied 8 (6) 3 (2)

Very unsatisfied 1 (1) 1 (1)

Did not receive
information

7 (5) 0 (0) —

Did not need
information

1 (1) 2 (1) —

Overall 142 (100) 152 (100) —

*Fisher’s exact test.
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participants with three to 12 months between visits
(67.7%, 70.6%) were more likely to participate than
those on six monthly follow-up (58.1%, χ2=7.66, df=2,
P=0.022). Time from diagnosis did not differ signifi-
cantly for those who did or did not take part (t=−0.26,
P=0.80)
Sociodemographic and clinical data were collected

for all randomised participants. Eight patients from the
specialist breast unit and 17 from the district general
hospital didnot returnquestionnaires at any timepoint.
Those participating at the end of the trial had a shorter
time from diagnosis at the start of the trial (median
18 months) than those who had dropped out after
participating at least once (median 25.5months,Mann-
Whitney U=5902.5, P=0.019), and a shorter time from
post-treatment visit at the start of the trial (15 v
25 months, U=6046.0, P=0.033).

Psychological morbidity

Differencesbetweengroups in state-trait scorewerenot
significant at the start, middle, or end of the trial under
intention to treat or adjusted treatment received
analyses, although means were consistently lower for
the telephone group (see bmj.com).Mean score didnot
significantly improve during the trial and the 95%
confidence intervals for the differences between mean
values (hospital v telephone) of state-trait scores for
intention to treat and adjusted for treatment (for
instance, −3.33 to 2.07 for) were within the prestated
equivalence region indicated equivalence (see
bmj.com for further details).15

Information needs

Within both randomised groups, information needs
reduced over time for all items, and there was little
difference between the groups in information needs.
The need for information on genetic risk remained the
highest at the end of the trial, with 92 of the 296
respondents to the question (31%) still requiring
information.

Participants’ satisfaction

There were no significant differences between rando-
mised groups initially regarding satisfaction with
information received (table 1). The telephone group
showed significantly more satisfaction at the middle
andendof the trial (P<0.001).Participantswereasked if
they had thought that the appointment had been
helpful in dealing with their concerns. There was no
difference between groups initially but at the middle
and end of the trial, responses were significantly more
positive in the telephone group, with a higher
percentage reporting “very helpful” and few with
negative responses (table 2).
There were no significant differences between

groups in terms of contact at any time point. Women
who had contact with their general practitioners,
however, tended tohavebeendiagnosedmore recently
(median10months comparedwith20months for those
with no reported contact, Mann-Whitney U=2044.0,

P=0.004). Women who had contact with breast care
nurses between appointments also tended to have been
diagnosed more recently (median 6.5 months com-
pared with 20 months for those with no reported
contact, U=1488.5, P=0.001). Contact with lymph-
oedema nurses was not associated with time from
diagnosis (U=1895.5, P=0.244). There were few con-
tacts with hospital doctors and administrative staff
between visits.

Clinical investigations ordered

There were no differences between groups as to
whether clinical investigations were ordered for
participants as a result of appointments at the start
(hospital 29% v telephone 24%, χ2=1.10, df=1,
P=0.294), middle (36% v 34%, χ2=0.08, df=1,
P=0.772), or end of the trial (40% v 43%, χ2=0.32,
df=1, P=0.574). In most cases, investigations com-
prised routine mammograms. Other investigations
mentioned by both groups at all stages of the study
included18non-routinemammograms, 13blood tests,
nine chest x ray investigations, nine bone scans, six fine
needle aspirations/biopsies, and one magnetic reso-
nance imaging scan.

Time to detection of recurrence

Only 17 participants (5%) had a confirmed recurrence
of cancer during the trial: six in the hospital group and
11 in the telephone group (see bmj.com). The
difference between randomised groups was not sig-
nificant (χ2=1.33, df=1, P=0.250). The median time to
confirmation was 60.5 days (range 37-131 days) in the
hospital group and 39.0 days (10-152 days) in the

Table 2 | Helpfulness in dealing with concerns at appointment

by randomised group (intention to treat analysis). Figures are

numbers (percentages) of women

Level of
satisfaction Hospital Telephone χ2

trend
, P value

Start of trial

Very helpful 44 (48) 44 (52)

0.69, 0.405
Helpful 36 (39) 31 (37)

Not very helpful 10 (11) 9 (11)

Very unhelpful 2 (2) 0 (0)

Overall 92 (100) 84 (100) —

Middle of trial

Very helpful 28 (44) 80 (88)

28.27, <0.001
Helpful 26 (41) 9 (10)

Not very helpful 9 (14) 1 (1)

Very unhelpful 1 (2) 1 (1)

Overall 64 (100) 91 (100) —

End of trial

Very helpful 42 (63) 84 (84)

10.35, 0.001
Helpful 15 (22) 13 (13)

Not very helpful 10 (15) 2 (2)

Very unhelpful 0 (0) 1 (1)

Overall 67 (100) 100 (100) —
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telephonegroup (Mann-WhitneyU=21.0,P=0.228, for
difference).

DISCUSSION

Telephone follow-up by specialist breast care nurses
has benefits for women with breast cancer. The
telephone intervention provided a service to women
that met their needs, with no evidence of physical or
psychological disadvantage.Wewere therefore able to
showequivalence, in termsofpsychologicalmorbidity,
between hospital and telephone follow-up.
Scores on the state-trait anxiety inventory did not

significantly improve in either group during the trial,
although this measure has been used successfully in
patients with breast cancer in previous studies. Find-
ings for the anxiety inventory and GHQ-12 indicated
that there were no differences between scores for study
groups at any point in the trial.
Those in the telephone group reported greater

satisfaction with the information received and
reported appointments as more helpful in meeting
their needs. There were no differences in terms of
investigations ordered between groups. These find-
ings, however, are based on participants’ retrospec-
tive recall of investigations ordered; response might
have been subject to inaccuracies. Participants in the
telephone group were no more likely to consult with
other health professionals between visits than those in
the hospital group and so were not using additional
healthcare resources.
Only 17 (4.5%) recurrences were detected. These

were mostly interval events; no recurrences were
detected in patients without symptoms at routine
appointments. There were no differences in time to
detection of recurrence between the groups. Follow-up
does not usually have a different format for high risk
groups but at this stage our findings can be appliedwith
confidence only to women at low risk of recurrence.
Alternating telephone and hospital follow-up,

according to patients’preferences, could be a suitable
approach, while hospital follow-upmight continue to

be preferred by those who do not feel comfortable
discussing their concerns over the telephone. Tele-
phone follow-up is convenient, especially in rural
areas where patients might have to travel long
distances for hospital appointments and for those
with limited mobility. Telephone follow-up might
have broader applicability to other groups of
patients. There are nurse specialists formanydiseases
and their skills could be harnessed to provide a
quality service while reducing the burden on busy
hospital clinics.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

UK national guidelines recommend that routine long term
follow-up after treatment for breast cancer is not effective at
prolonging survival

Brief consultations aimed at detection of recurrence do not
provide opportunities for discussion of information and
psychosocial needs

WHAT THIS STUDY ADDS

Participants in a telephone follow-up group were no more
anxious as a result of foregoing clinical examinations and
face-to-face contact

Telephone follow-up was associated with high levels of
satisfaction in patients

Telephone follow-up might decrease the burden on busy
hospital clinics
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Long term survival after evidence based treatment of acute
myocardial infarction and revascularisation: follow-up of
population based Perth MONICA cohort, 1984-2005

Tom Briffa,1 S Hickling,1 M Knuiman,1 M Hobbs,1 J Hung,2 F M Sanfilippo,1 K Jamrozik,3 P L Thompson2

ABSTRACT

Objective To examine trends in long term survival in

patients alive 28 days after myocardial infarction and the

impact of evidence based medical treatments and

coronary revascularisation during or near the event.

Design Population based cohort with 12 year follow-up.

Setting Perth, Australia.

Participants 4451 consecutive patients with a definite

acutemyocardial infarction according to theWorld Health

Organization MONICA (monitoring trends and

determinants in cardiovascular disease) criteria admitted

to hospital during 1984-7, 1988-90, and 1991-3.

Main outcome measures All cause mortality identified

from official mortality records and the hospital morbidity

data, with death from cardiovascular disease as a

secondary end point.

Results In the 1991-3 cohort, 28 day survivors of acute

myocardial infarction had a 7.6% absolute event

reduction (95% confidence interval 4% to 11%) or a 28%

lower relative risk reduction (16% to 38%), unadjusted for

risk of death, over 12 years after the incident admission

comparedwith the1984-7cohort, similar to thesurvival of

the 1988-90 cohort. The improved survival for the 1991-3

cohort persisted after adjustment for demographic

factors, coronary risk factors, severity of disease, and

event complications with an adjusted relative risk

reduction of 26% (14% to37%), but thiswas not apparent

after further adjustment formedical treatments inhospital

and coronary revascularisation procedures within

12 months of the incident myocardial infarction.

Conclusion The improving trends in 12 year survival after a

definite acute myocardial infarction are associated with

progressive use of evidence based treatments during the

initial admission tohospital and in the12monthsafter the

event. These changes in the management of acute

myocardial infarction are probably contributing to the

continuing decline in mortality from coronary heart

disease in Australia.

INTRODUCTION

The long term decline in mortality from coronary
heart disease in Australia and elsewhere has been
widely attributed to both declining incidence and
advances in medical treatment.1 2 Previous studies in
Perth, including the World Health Organization
MONICA project (monitoring trends and determi-
nants in cardiovascular disease), have shown rapid
and progressive uptake in aspects of medical care
shown in randomised clinical trials to reduce both

acute and medium term mortality after acute myo-
cardial infarction.3-5 Such treatment included anti-
platelet therapy, thrombolysis, β blockers, lipid
lowering drugs, angiotensin converting enzyme
inhibitors, and coronary artery revascularisation.6-10

There are, however, few studies documenting the long
term impact at the population level on survival after
acute myocardial infarction or on death rates from
coronary heart disease.
We examined trends in long term survival in people

registered as having an acute myocardial infarction
over a 10 year period in Australia.

METHODS

Study population—The study population comprised all
residents of the Perth Statistical Division (population
size 1.19 million in 1991) aged 35-64 who were
admitted to hospital with a first non-fatal definite
acutemyocardial infarction, andwith no admission for
ischaemic heart disease in the previous four years,
registered by the PerthMONICAproject during 1984-
93.11 Only individuals who survived 28 days after an
incident acute myocardial infarction were included.
Data sources and record linkage—We linked records in

the Perth MONICA register to a file of all hospital
admissions for cardiovascular disease and related
deaths in Western Australia from 1980-2005, repre-
senting a minimum follow-up period of 12 years.
Follow-up and end points—Our principal end point

was all causemortality, with death from cardiovascular
disease as a secondary end point. We examined the
incidence of coronary artery revascularisation within a
year of an index event as a covariate relating to survival
after one year.
Possible factors influencing long survival after acute

myocardial infarction—We divided the cohort into
three subcohorts (1984-7, 1988-90, and 1991-3).
Other factors selected for analysis included age and
sex, smoking status, medical history, and measures of
disease severity and treatment including selected drugs
used during the acute event, or at discharge, or
coronary artery revascularisation within 12 months.
Analysis of data—We examined differences in the

distributionof demographic andclinical characteristics
for the three subcohorts (1984-7, 1988-90, 1991-3) and
plotted Kaplan Meier curves of time to death to
determine differences in survival. We used Cox
regression to examine the hazard ratio for death over
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12 months and 12 years, with adjustment for possible
factors influencing survival.

RESULTS

Baseline characteristics—From 1984 to 1993, 5340
people were admitted to hospital with first acute
myocardial infarction and survived at least 28 days.
Some 889 (16%) were excluded for admission to
hospital with ischaemic heart disease within four years
of the index event. Their mean age was 54.4 (SD 7.3)
years. Overall, 18%were women, 10% had a history of
diabetes, 51% were current smokers, and 40% had a
history of hypertension. The prevalence of diabetes
increased with each successive subcohort, smoking
decreased, and hypertension was unchanged. While
the median creatine kinase ratio was unchanged over
time, the prognostic markers of Q wave acute myo-
cardial infarction and ST deviation successively fell
with each subcohort. This was associated with com-
plementary changes in the electrocardiogram score.
Likewise, the proportion with changes on anterior
electrocardiogram increased after the first subcohort.
There were significant changes in treatment with each
successive subcohort: a marked increase in the use
of βblockers, antiplatelets, and thrombolytic treatment
during the acute episode, and significant uptake
of antiplatelets, angiotensin converting enzyme

inhibitors, β blockers, and lipid lowering drugs at the
time of discharge from hospital.
Trends in revascularisation—The proportion of revas-

cularisationwithin12monthswas2% in1984-7, 31% in
1988-90, and 38% in 1991-3 (P<0.001 for trend).
Surgical revascularisation in the 12 years of follow-up
was highest in the 1984-7 subcohort, whereas percuta-
neous coronary intervention was highest during the
first 12 months in the 1991-3 subcohort. While the
frequency of coronary artery bypass graft was more
than twice that of percutaneous coronary intervention
in the 1984-7 subcohort, by 1991-3 equal proportions
of coronary artery bypass graft and percutaneous
coronary intervention procedures (29% each) were
performed. In 1984-7, 1988-90, and 1991-3 the
proportions of each subcohort undergoing coronary
artery revascularisation were 26%, 52%, and 59%,
respectively.
Factors increasing risk of death—Hazard ratios for death

were adjusted for age, sex and subcohort. Over a
12 year follow-up having a history of diabetes or
hypertension, being a current smoker, and having a
higher electrocardiogram score with predicting risk of
death in cardiac disease tool were all associated with a
significantly increased risk of death. Survivalwas lower
in patientswith evidence of heart failure or cardiogenic
shockwithin 28 days of the acutemyocardial infarction
or tachycardia, whereas a systolic blood pressure of
<100 mm Hg on presentation had no effect. Inter-
ventions associated with a significantly lower risk of
death over 12 years included at least two drug
treatments in hospital, one or two drugs prescribed at
discharge, and coronary revascularisation within
12 months of the incident acute myocardial infarction.
Trends in one year survival—In the 1991-3 subcohort,

people surviving at least 28 days had a lower
unadjusted all cause mortality at one year compared
with patients from the 1984-7 subcohort,with a relative
risk reduction of 40% (95% confidence interval 10% to
60%). This survival benefit persisted after adjustment
for demographic characteristics and coronary risk
factors but was reduced to 34% (0% to 56%) after
further adjustment for severity of disease and clinical
complications, and to 0 (−65% to 39%) after further
adjustment for medical treatment during admission to
hospital. There was non-significant improvement in
survival over one year between 1984-7 and 1988-90
subcohorts.
Trends in 12 year survival—People in the 1991-3

subcohort alive at one year after the incident event
experienced a lower unadjusted 12 year all cause
mortality compared with patients in the 1984-7
subcohort, with a relative risk reduction of 28% (16%
to 38%) equivalent to an absolute event reduction of
7.6% (4% to 11%). This difference in survival persisted
after adjustment for demographic variables, coronary
risk factors, severity of disease, and clinical complica-
tions, with a relative risk reduction of 26% (14% to
37%), but was no longer apparent after further
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Fig 1 | Kaplan-Meier all cause mortality in 28 day survivors of
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adjustment for medical treatment during admission
and coronary artery revascularisation within
12 months of the incident acute myocardial infarction.
The improvement in survival over 12 years between
the 1984-7 and 1988-90 subcohorts was borderline
(P=0.055) (fig 1). Twelve year survival trends for
cardiovascular death by subcohort were comparable
with findings for all cause mortality (fig 2). The
proportion of total deaths after 12 years caused by
cardiovascular disease in first, second, and third
subcohorts was 70%, 66%, and 61%, respectively.

DISCUSSION

Thispopulationbased studyshows improving trends in
one and 12 year survival in those alive at least 28 days
after a definite acute myocardial infarction. Improved
survival in the early 1990s over the early 1980s
corresponds with the introduction of new treatments
rather than changes in risk factors before the infarction
or severity of infarction.

Strengths and weaknesses of study

Our study covers a 10 year period during which
treatment for coronary heart disease was changing
rapidly in response to published research. We applied
unchanging criteria for definite acute myocardial
infarction which would overcome diagnostic drift
over time. Near complete follow-up (estimated at
99%)was achieved.Our analysis reconfirmed themain
predictors of survival after acutemyocardial infarction,
similar to previous studies12 13 but over a longer term.

The use of provedmedical treatment, as exemplified
by antiplatelets, thrombolysis, and β blockers during
admission to hospital, and performance of coronary
artery revascularisation within 12 months after an
incident acute myocardial infarction accounted for the
greatest improvement in survival over 12 years.
Proportionately 9% fewer cardiovascular deaths
occurred over 12 years in the 1991-3 subcohort than
in the 1984-7 subcohort.

This study has some limitations. Severity of disease
did not account for differences in survival between the
subcohorts. More sophisticated and comprehensive
measures of disease severity might indicate a contribu-
tion of altered severity to the change in longer term
survival. Although our findings involve a relatively
younger population (age 35-64) they are consistent
with findings from an unrestricted cohort of adults in
Scotland.14 Our study was observational in nature and
the results should be interpreted with caution.

Relevance of our findings

Other studies have reported improvements in survival
after acute myocardial infarction during similar histor-
ical periods, with improvement in short term survival
attributed to treatment, and the long term survival
advantage linked to diet, smoking cessation, and
continuing treatment with aspirin and β blockers.14 15

A registry study of residents with acute myocardial
infarction from Gerona, Spain, showed no significant
differences in the three year mortality in 28 day
survivors between periods 1978-85 and 1986-8,16

although the observational period in this study were
before the widespread uptake of thrombolytic treat-
ment, antiplatelets, and coronary artery revascularisa-
tion. Improvements in long term survival are probably
attributable to a combination of various treatments
rather than any single treatment.
Prescriptions for lipid lowering drugs and angioten-

sinconvertingenzyme inhibitorshave increasednearly
20-fold from1991 to2004.This suggests that patients in
the1991-3 subcohortwereprobablyexposed togreater
use of such drugs than those in the earlier subcohorts.
Changes in lifestyle characteristics and dietary prac-
tices might also have contributed to trends in
survival.17 18 We have controlled for hypertension
and diabetes mellitus that are partly consequences of
overweight and lifestyle. Data on body mass index,
physical inactivity, and smokingwerenot available and
so cannot directly be adjusted for.
Changes in severity of disease could also improve

long term survival, though we found no change in
creatine kinase ratios from the 1984-7 to the 1991-3
subcohort. Adjustment for markers of disease severity
did not alter the one and 12 year survival differences
seen between the 1991-3 and 1984-7 subcohorts.

Conclusion

One and 12 year survival increased in patients aged
35-64 who were alive 28 days after an incident acute
myocardial infarction from 1984 to 1993. The
improvement is associatedwith changes in treatment
during and within 12 months of the event.
The magnitude of the contribution of evidence
based treatment to the decline in mortality from
coronary heart disease remains unanswered as
does the contribution of chronic cardioprotective
pharmacotherapy.

We thank Steve Ridout for his programming skills in linking the large

datasets used in this analysis.

WHAT IS ALREADY KNOWN ON THIS TOPIC

Medical care and control of coronary risk factors both
contribute to the decline in mortality from coronary heart
disease

Little is knownabout the impact ofadopting robustevidence
from clinical trials on long term survival after acute
myocardial infarction

WHAT THIS STUDY ADDS

Patients with acute myocardial infarction who receive drug
treatments of proved value during presentation to hospital
and undergo coronary revascularisation within 12 months
are more likely to survive over 12 years

Evidence based treatment of acute myocardial infarction is
associated with improved long term survival and probably
contributes to the continuing decline in mortality from
coronary heart disease in Australia
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CORRECTIONS AND CLARIFICATIONS

Why Oregon went wrong

In this Feature article by Vidhya Alakeson (BMJ 2008;337:

a2044,14Oct;doi:10.1136/bmj.a2044)an “s”wasmissing

from the author’s email address. The correct address is

alakesonvidhya@yahoo.co.uk.

Trust decides against legal action to force girl to

receive heart transplant
In the final paragraph of this News article by Clare Dyer (BMJ

2008;337:a2526, 12 Nov; doi:10.1136/bmj.a2526) we

gave thewrong legalpositiononconsentandchildpatients.

Thecorrectposition inEnglish law is thataparentmaygivea

valid consent to treatment even though the child refuses it,

and a child’s refusal can also be overridden by the court.

However, doctorswouldbeunlikely toperformsurgery such

as heart transplantation in an unwilling teenage patient

merely on the consent of the parents and without the

authorisationof thecourts.And,although theyundoubtedly

have power to do so, the case of Re M in 1999 (BMJ

1999;319:209) indicates that the courts are reluctant to

exercise their inherent jurisdiction to override a child’s

refusal if the child is old enough and capable of making an

informed choice.

In that case, where the parents wanted the heart transplant

surgery and the teenage patient refused, although the court

hadpower tooverrideherdecision, the judgeandtheofficial

solicitor took steps to find out whether she was capable of

making an informed choice and decided that she was not.

Joking apart
Duringtheeditingof thisReviewof theWeekbyRichardSmith

(BMJ2008;337:a2719, 9Dec; doi:10.1136/bmj.a2719), the

author’s term “pisshouse” was changed to “pub” in the

sentence: “Then, in trueBritishandmalestyle,Hammondmet

Ian Hislop, editor of Private Eye, in the pub and did a deal.”

However, a pisshouse is apparently a gentleman’s toilet, and

(in the author’s social circle at least) the phrase “pisshouse

deal” iswellknown. (Italludestothetendencyofmentomake

deals while standing side by side and urinating.) In themore

genteel confines of the BMJ Editorial Office, however, this

termwas unknown and amistake wasmade in translating it

into more standard English. We apologise for any

misunderstanding this may have caused.

Minerva
A typing error during production of this Minerva picture by

Hawraman Ramadan and colleagues (BMJ 2008;337:

a3007, 23 Dec; doi:10.1136/bmj.a3007) led to the text for

the picturementioning “no papillary defect.” This should, of

course, be “no pupillary defect.”

Antibiotics for spontaneous preterm birth
In their editorial (BMJ 2008;337:a3015, 30 Dec;

doi:10.1136/bmj.a3015) Andrew Shennan and Manju

Chandiramaniwrote: “ORACLE1didnot showany increase in

cerebralpalsy (whenfetalmembraneswereruptured).”This is

a mistake, and the sentence should begin: “In the ORACLE 1

study,antibioticsdidnot increasetheriskofcerebralpalsy...”.
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