
Key messages

* Around half of patients presenting to general medical outpatient clinics
have no detectable organic abnormalities that could account for their
symptoms
* If psychological therapy is offered in the medical clinic most patients with
unexplained physical symptoms will accept
* Cognitive behavioural therapy is feasible and effective in general medical
outpatients with unexplained symptoms
* Basic principles of cognitive behavioural therapy, such as the recognition
of the patients' attributions of their symptoms and effective reassurance,
could help a large proportion ofpatients with unexplained symptoms
* Differentiation between patients whose symptoms will probably resolve in
due course and those who need more specialised treatment is important

treatment rationale might also have had some thera-
peutic effect. In addition, several patients in the
control group sought psychiatric or psychological help
elsewhere. The fairly high recovery rate in the controls
limited the extent to which any additional benefits of
the psychological intervention could be shown.
The dilution of treatment effect because of the

variability of response of patients to treatment, the use
of an intention to treat method of analysis, and the
recovery rate in the controls means that the results
provide impressive support for the efficacy of cognitive
behavioural therapy in patients with unexplained
physical symptoms. However, it also makes clear that
the efficacy of treatment depends to a great extent on
the selection of patients. Differentiation between
patients whose symptoms will probably resolve in due
course and those whose symptoms will persist without
treatment is very important. Basic principles of
cognitive behavioural therapy, such as the recognition
of the patients' attributions of their symptoms and
effective reassurance, could probably be incorporated
in routine clinical practice. This might help a large
proportion of patients presenting with unexplained

physical symptoms. The application of more intensive
psychological treatment should be limited to patients
in whom there is a high chance of their symptoms
persisting.
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Success ofcardiopulmonary resuscitation after heart attack in
hospital and outside hospital

Richard F Heller, Paula L Steele, JanetD Fisher, HilaryM Alexander, Annette J Dobson

Abstract
Objectives-To determine factors associated with

cardiopulmonary resuscitation being attempted
after cardiac arrest from myocardial infarction, in
or outside hospital, and estimate short term and
long term survival rates.
Design-Descriptive cross sectional and cohort

study.
Setting-Community based register of all sus-

pected heart attacks and sudden cardiac deaths
in Lower Hunter region of New South Wales,
Australia.
Subyects-4924 men andwomen aged 25-69.
Main outcome measures-Rates of attempted

cardiopulmonary resuscitation and survival after
successful resuscitation.
Results-Cardiopulmonary resuscitation was

attempted in 41% of cases of cardiac arrest after
myocardial infarction outside hospital and 63% of
cases in hospital. Survival rates at 28 days were
12% and 39!/o respectively. Among the survivors,
although 41% had another myocardial infarction (or
coronary death), 81% of both groups were still alive

two years later. Younger and better educated people
were more likely to receive cardiopulmonary
resuscitation in either setting, and being married
predicted cardiopulmonary resuscitation being
attempted outside hospital. Younger age predicted
better survival rates after attempted resuscitation in
hospital.
Conclusions-The reasons for better education

to predict cardiopulmonary resuscitation being
attempted need explanation. The higher survival
rate after cardiopulmonary resuscitation in hospital
compared with outside hospital and the good long
term prognosis for survivors in both settings suggest
that attempts to improve success of cardiopul-
monary resuscitation outside hospital may be worth
while.

Introduction
A large variation in survival rates has been reported

for people who receive cardiopulmonary resuscitation
after cardiac arrest outside hospital, with poorer prog-
nosis among elderly patients and those who have not
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regained a cardiac rhythm by the time they reach
hospital.'-3 In addition, there may be racial and other
social factors which influence the chances of being
resuscitated after cardiac arrest.45 There have been few
studies of cardiopulmonary resuscitation in hospitals
or of long term survival after cardiopulmonary
resuscitation.
We used a population based register of people

who had had a heart attack to test the hypothesis that
the chances of having cardiopulmonary resuscitation
attempted after cardiac arrest, and the success rates,
vary according to age, sex, and socioeconomic status.
We also hypothesised that survival rates would be
better for cardiac arrest in a hospital rather than
outside hospital.

Methods
The Newcastle Collaborating Centre of the World

Health Organisation's MONICA (monitoring trends
and determinants in cardiovascular disease) project
monitored all suspected cases of sudden death and
acute myocardial infarction among residents of the
Lower Hunter region of New South Wales, Australia,
who were aged 25-69 years. Study nurses monitored all
hospitals in the area, registering every patient likely to
meet the study criteria (very few patients were treated
at home). All death certificates for the population were
also scrutinised.6 These data were used to determine
the diagnostic category according to the standardised
criteria developed by the World Health Organisation.'
This report includes coronary events in the MONICA
categories "definite myocardial infarction," "possible
myocardial infarction," and "ischaemic cardiac
arrest. "
For all registered events, information was obtained

on whether a cardiac arrest occurred outside or after
admission to hospital and whether resuscitation was
attempted outside hospital, on arrival, or during
hospitalisation. Records were reviewed 28 days after
the start of the event to assess short term survival. To
determine long term survival, all events for the same
patient were linked; the analyses reported here refer to
the initial cardiac arrest.
This study includes cases registered between

27 August 1984 and 31 December 1991. There was
a gap between January 1986 and July 1988 when
registration continued but data on cardiac arrest and

TABLE i-Attempted cardiopulmonary resuscitation in 1183 patients who had cardiac arrest outside
hospital. Values are numbers (percentages) unless stated otherwise

Odds ratio for resuscitation attempted

Resuscitation Adjusted (95%
Cardiac arrest attempted Crude confidence interval)*

Total 1183 480 (41)
Age (years):
<50 134 59(44) 1-00 1-00
50-59 325 149 (46) 1-08 0-94 (0-59 to 1-50)
60-69 724 272 (38) 0 76 0-72 (0-47 to 1 1 1)

Trend: P=0-024
Sex:
Male 907 380 (42) 1-00 1-00
Female 276 100 (36) 0-79 0-90 (0-66 to 1-24)

Difference: P=0-093
Marital status:
Married 774 379 (49) 1-00 1-00
Not married 349 89 (26) 0-36 0-39 (0-29 to 0-52)
Unknown 60 12 (20) 0-26t

Difference: P=0-001
Educational level attained:
Primary school 151 67 (44) 1-00 1-00
High school 535 281 (53) 1-39 1-32 (0-90 to 1-94)
Technical college 107 60 (56) 1-60 1-35 (0-79 to 2-29)
University or college 38 25 (66) 2-41 2-11 (0-96 to 4-63)
Unknown 352 47 (13) 0-19t 0-18 (0-1 to -29)

Trend: P=0-009

*Based on logistic regression for all subjects except the 60 with marital status unknown.
tNot included in calculation of significance.

medical care were not collected, and this period is
therefore not included in this report.

All patients who were enrolled in the study and who
were not known to have died were sent a postal
questionnaire at their last known address. Those who
did not reply were sent a second questionnaire and, if
possible, contacted by telephone. All death records for
the state of New South Wales and all registrations in
the study up to March 1994 were searched to determine
survival.

STATISTICALMETHODS

Crude estimates of odds ratios and X2 tests for differ-
ences and linear trends were used to compare patients
according to whether resuscitation was attempted and
whether they survived after resuscitation. Logistic
regression models were used to estimate adjusted odds
ratios and 95% confidence intervals.

Information on age and sex was available for all
subjects. Marital status and level of education were not
known for many of the sudden deaths (for which
information on cardiopulmonary resuscitation was also
often missing). An "unknown" category was therefore
used for these variables where appropriate; for the
logistic regression analyses, however, subjects with
unknown marital status were omitted because of the
small numbers. For the fatal cases where it was not
known whether cardiopulmonary resuscitation had
been attempted, it was assumed that cardiopulmonary
resuscitation had not been attempted.

Estimates of survival were made (and curves drawn)
with the Kaplan-Meier method, and differences
between groups were tested with the log rank
Wilcoxon X2 test. Patients who could not be contacted
and were not known to have died were presumed to be
alive at the end of the study, so any times of loss to
follow up were unknown. (Survival estimates were not
significantly different when the subjects with no follow
up were omitted or when survival for 28 days after last
known contact was assumed.)

Results
During this study, 4924 people with coronary events

met the inclusion criteria and 3962 of them were
managed in hospital. The remainder were not managed
in an acute care hospital, almost all of them dying out
of hospital. Sixty people had a cardiac arrest outside
hospital, were successfully resuscitated, and within the
next 28 days had a further cardiac arrest in hospital.
Five of these survived 28 days and were still alive at the
end of two years. These 60 patients were included in
the analyses of cardiac events outside hospital rather
than in hospital.

CARDIAC EVENTS OUTSIDE HOSPITAL

Tables I and II show the results for the 1 183 patients
who had a cardiac arrest outside hospital and the 480 in
whom resuscitation was attempted. Of these 480
patients, 58 were alive 28 days later, 49 were known or
presumed to be alive one year later, and 47 were known
or presumed to be still alive two years after the event
(fig 1). In 110 cases resuscitation was started outside
hospital and continued on arrival at hospital. Nine of
these people survived at least 28 days, and all nine were
still alive two years later. These people were included
in the analysis of events outside hospital only.
Table I shows that resuscitation was significantly

less likely to be attempted in older people, people who
were not married, and those with a lower level of
education. Marital status remained significant even
when the other variables were taken into consider-
ation. When resuscitation was attempted, survival up
to 28 days was significantly related only to level of
education (table II).
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CARDIAC EVENTS IN HOSP1TAL

Tables III and IV show the results for the 491
patients who had a cardiac arrest in hospital and the
308 in whom resuscitation was attempted. Ofthese 308
patients, 120 were alive 28 days later, 104 were known
or presumed to be alive one year later, and 97 were
known or presumed to be still alive two years after the
event (fig 2).
Table III shows that resuscitation was significantly

more likely to be attempted in younger people and in
those educated beyond primary school level. When
resuscitation was attempted, there was a significant
survival benefit associated with younger age (table
IV).-

FURTHER ANALYSES

Of the 178 resuscitated patients alive at 28 days after
a cardiac arrest (58 occurring outside hospital and 120
in hospital), 73 had a subsequent coronary event
during the next two years. Figure 3 shows the Kaplan-
Meier plots for those who survived to 28 days after a

TABLE I-XSuccess of attempted cardiopudmonary resuscitation in 480 patients who had cardiac arrest
outside hospital. Values are numbers (percentages) unless stated otherwise

Odds ratio for survival

Resuscitation Adjusted (95%
attempted Survival* Crude confidence interval)t

Total 480 58 (12)
Age (years):
<50 59 8(14) 1-00 1 00
50-59 149 16 (11) 0 77 0-64 (0-25 to 1-64)
60-69 272 34 (13) 0-91 0-88 (0 37 to 2 09)

Trend: P=0-096
Sex:
Male 380 48 (13) 1-00 1-00
Female 100 10 (10) 0 77 0-89 (042 to 1-89)

Difference: P=0 47
Marital status:

Married 379 46 (12) 1-00 1-00
Notmarried 89 11(12) 1-02 1 11(0-54to2-31)
Unknown 12 1 (8) 0-66*

Difference: P=0 95

Educational level attained:
Primaryschool 67 9 (13) 1-00 1-00
High school 281 24 (9) 0-60 0-61 (0-26 to 1-39)
Technical college 60 10 (17) 1-29 1-26 (0-46 to 3 43)
University or college 25 8 (32) 3 03 3 07 (1-00 to 9 42)
Unknown 47 7 (17) 1-13t 0*99 (0-32 to 3*02)

Trend: P=0-013

*Alive 28 days after resuscitation.
tBased on logistic regression for all subjects except the 12 with unknown marital status.
*Not included in calculation of significance.

TABLE III-Attempted cardiopulmonary resuscitation in 491 patients who had cardiac arrest in hospital.
Values are numbers (percentages) unless stated otherwise

Odds ratio for resuscitation attempted

Resuscitation Adjusted (95%
Cardiac arrest attempted Crude confidence interval)*

Total 491 308 (63)
Age (years):
<50 39 30 (77) 1-00 1-00
50-59 97 66 (68) 0-64 0 55 (0-20 to 1-55)
60-69 355 212 (60) 0 44 0-37 (0-14 to 0 95)

Trend: P=0 015
Sex:
Male 308 193 (63) 1-00 1-00
Female 183 115 (63) 1-01 1-26 (0-80 to 1-97)

Difference: P=0 97

Marital status:
Married 324 211 (65) 1-00 1-00
Not married 150 92 (61) 0-85 1-02 (0-64 to 1-62)
Unknown 17 5 (29) 0 22t

Difference: P=0-42
Educational level attained:

Primary school 82 51(62) 1-00 1-00
High school 208 166 (80) 2-40 2-35 (1-33 to 4-18)
Technical college 41 33 (80) 2-51 2-30 (0-92 to 5 74)
University or college 14 11 (79) 2-23 1-86 (0.47 to 7.43)
Unknown 146 47 (32) 0 29t 0-28 (0-16 to 0 50)

Trend: P=0-016

*Based on logistic regression for all subjects except the 17 with unknown marital status.
tNot included in calculation of significance.

Yes (known) Yes (presumed) No
34 (69%) 13 (27%) 2 (4%)

FIG 1-Survival ofpatients who had cardiac arrest outside hospital

cardiac arrest. There was no significant difference
between the survival estimates of the two groups
(x2=O 246, df= 1, P=0 62).
The data for the periods 1984-5, 1988-9, and 1990-1

were examined separately. There were no systematic or
significant differences over time in the proportions in
whom resuscitation was attempted or the success rates.
Although the presence of ventricular fibrillation or

tachycardia was not routinely recorded, it was noted
among a subset of patients (from 1989 to 1991) who
had a cardiac arrest in hospital. Of the 117 in whom
defibrillation was attempted, 54 (47%) survived 28
days, compared with 12 (21%) of the 57 in whom
defibrillation was not attempted.

Discussion
This study throws new light on the pattern of cardiac

resuscitation since we report data for cardiac arrests
occurring both in and outside hospital in a whole
population. In the early 1990s all ambulances in the
Lower Hunter region were equipped with automatic
defibrillators. Until then, only special paramedic
ambulances had had defibrillators. There had been
spasmodic campaigns to raise public awareness over
the years, but there was not a high level of awareness
of the importance of cardiopulmonary resuscitation in
the community.

SURVIVALAFrERATTEMPTED RESUSCITATION

Success rates of attempted resuscitation (survival to
28 days) were around three times higher for cardiac
arrests in hospital than for arrests outside hospital, but
the two year survival of those who survived to 28 days
was the same (81%). These data suggest that people
who are successfully resuscitated can expect to do quite
well; although 41% had another myocardial infarction
during the next two years, most survived the period.

Beuret et a18 reported that, in a smaller study of
181 patients (including 43 with acute myocardial
infarction), 23 survived to leave hospital and 15 (65%)
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TABLE IV-Success of attempted cardiopulmonary resuscitation in 308 patients who had cardiac arrest in
hospital. Values are numbers (percentages) unless stated otherwise

Odds ratio for sunrival

Resuscitation Adjusted (95%
attempted Survival* Crude confidence interval)t

Total 308 120 (39)
Age (years):
<50 30 16 (53) 1-00 1-00
50-59 66 34 (52) 0 93 0 99 (0 40 to 2-48)
60-69 212 70 (33) 0 43 0 44 (0-19 to 1-00)

Trend: P=0 003

Sex:
Male 193 75 (39) 1-00 1-00
Female 115 45(39) 1-01 1-41 (0-83to2-40)

Difference: P=0-96
Marital status:
Married 211 90 (43) 1-00 1-00
Not married 92 30 (33) 0-65 0-63 (0-36 to 1-09)
Unknown 5 0 0-oot

Difference: P=0-10
Educational level attained:

Primary school 51 24 (47) 1-00 1-00
High school 166 64 (39) 0-71 0-59 (0-31 to 1-15)
Technical college 33 15 (45) 0 94 0 77 (0-31 to 1-96)
University or college 11 8 (73) 3 00 2-20 (0 49 to 9 82)
Unknown 47 9 (19) 0 27t 0-24 (0 09 to 0-62)

Trend: P=0 34

*Alive at 28 days after resuscitation.
tBased on logistic regression for all subjects except the 5 with unknown marital status.
tNot included in calculation of significance.

of these were alive after one year. Short term success

rates, to the time of leaving hospital, have been
reported to vary from 2% to 33% of people who had a
cardiac arrest outside hospital,' 9 but the differences are
at least partly due to differences in definition.9 People
whose cardiac arrests are due to ventricular fibrillation
or tachycardia tend to have a better prognosis than
those with asystole.59'" Our limited data of a 47% 28
day survival rate among those defibrillated in hospital
are consistent with this.
A meta-analysis of cardiac arrests in hospital found

that 24% of patients with a primary diagnosis of acute
myocardial infarction survived to leave hospital (com-
pared with 15% of patients with other diagnoses)."

, 0.8-
.t
- 0.6-
0

*- 0.4-
-o0
0"- 0.2-

-.,

--- Cardiac arrest in hospital
- Cardiac arrest outside hospital

2 3 4 5 6 70

Years after resuscitation
FIG 3-Survival after cardiopulmonary resuscitation in hospital and
outside hospital

Our survival rates after cardiac arrest in hospital were

consistently better than this. Most other studies of
cardiopulmonary resuscitation do not distinguish
those resuscitations associated with myocardial
infarction. However, the BRESUS study of cardio-
pulmonary resuscitations in British hospitals did
separate those after cardiac arrest from others.'2 Of the
patients aged under 65 in whom cardiopulmonary
resuscitation was attempted, 22% of those in general
wards and 39% in specialised hospital areas were

discharged alive from hospital and, of these, 69% and
78% respectively were still alive after one year.

FACTORS ASSOCIATED WITH ATTEMPTED RESUSCITATION

The association with marital status in attempted
resuscitation presumably reflected the presence of a

spouse to notice the cardiac arrest and call for help-
there was no difference in attempted resuscitation
according to marital status for arrests occurring in
hospital. The slightly lower rate of attempted resusci-
tation for people aged over 60 might also reflect the
absence of a witness. Others have found the presence of
a wimess to be an important predictor of survival after
cardiac arrest.4' 10
The reason for educational attainment-our mea-

sure of socioeconomic status-predicting the chance of
having resuscitation attempted is not readily apparent,
and it should be noted that educational attainment was
unknown in 30% of patients in whom resuscitation
was attempted. One other study has found a relation
with socioeconomic status and survival from cardiac
arrest due to ventricular fibrillation or tachycardia;
"higher" social status was associated with better
survival.' Another study reported that racial factors
were associated with survival after cardiac arrest

FIG 2-Survival ofpatients who
had cardiac arrest in hospital
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Key messages

* This study showed that cardiopulmonary
resuscitation was attempted in 41% of cases of
cardiac arrest outside hospital and in 63% of
cases in hospital
* In both settings resuscitation was more likely
to be attempted in younger people and in those
with a higher level of education
* Survival rates at 28 days after the event were
12% and 39% for cases outside hospital and in
hospital respectively; younger age in hospital
was the only factor to predict survival
* Most (8 1%) of those who survived to 28 days
were still alive two years later
* There is a need to understand why socio-
economic status seems to be associated with
receiving resuscitation and to try to improve
success of resuscitation outside hospital

u,m
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outside hospital; part of the reason was that
black people were less likely to have cardiopulmonary
resuscitation started by a bystander than were white
people.4 It may be worth examining the way the public
responds to cardiac arrest in different groups.

CONCLUSION

The most impressive predictor of survival was if
the cardiopulmonary resuscitation was performed in
hospital rather than outside. This may be related
to several factors that have been found to predict
survival-such as time to starting resuscitation59 and
the skill and resources available to the resuscitation
team. Since long term survival seems to be similar after
initial resuscitation, whether this occurs in or outside
hospital (8l10% over two years), any improvement in
the success of cardiopulmonary resuscitation outside
hospital would be beneficial.

Funding: National Health and Medical Research Council
and National Heart Foundation ofAustralia.

Conflict of interest: None.

I Solomon NA. What are representative survival rates for out-of-hospital cardiac
arrest? Insights from the New Haven (Conn) experience. Arch Intern Med
1993;153:1218-21.

2 Tresch DD, Neahring JM, Duthie EH, Mark DH, Kartes SK, Aufderheide
TP. Outcomes of cardiopulmonary resuscitation in nursing homes: can we
predict who will benefit?Am JMed 1993;95:123-30.

3 Kellermann AL, Hackmnan BB, Somes G. Predicting the outcome of un-
successful prehospital advanced cardiac life support. JAMA 1993;270:
1433-6.

4 Becker LB, Han BH, Meyer PM, Wright FA, Rhodes KV, Smith DW, and
the CPR Chicago Project. Racial differences in the incidence of cardiac arrest
and subsequent survival. NEngl_Med 1993;329:600-6.

5 Hallstrom A, Boutin P, Cobb L, Johnson E. Socioeconomic status and
prediction of ventricular fibrillation survival. Am J Public Health 1993;83:
245-8.

6 Dobson AJ, Alexander HM, Al-Roomi K, Gibberd RW, Heller RF, Leeder
SR, et al. Coronary events in the Hunter region of New South Wales,
Australia: 1984-1986. Acta Med Scand 1988;728(suppl):84-9.

7 Tunstall-Pedoe H, Kuulasmaa K, Amouyel P, Arveiler D, Rajakangas AM,
Pajak A, for the WHO MONICA project. Myocardial infarction and
coronary deaths in the World Health Organization MONICA project.
Circulation 1994;90:583-612.

8 Beuret P, Feihl F, Vogt P, Perret A, Romsand J-A, Perret C. Cardiac arrest
prognostic factors and outcomes at 1 year. Resuscitation 1993;25:171-9.

9 Eisenberg MS, Horwood BT, Cummins RO, Reynolds-Haertle R, Heame
TR. Cardiac arrest and resuscitation: a tale of 29 cities. Ann Emerg Med
1990;19:179-86.

10 Joslyn SA, Pomrehn PR, Brown DD. Survival from out-of-hospital cardiac
arrest: effects of patient age and presence of 911 emergency medical services
phone access. AmIEmergMed 1993;11:200-6.

11 Ebell MH. Prearrest predictors of survival following in-hospital cardiopul-
monary resuscitation: a meta-analysis.IFam Pract 1992;34:551-8.

12 Tunstall-Pedoe H, Bailey L, Chamberlain DA, Marsden AK, Ward ME,
Zideman DA. Survey of 3765 cardiopulmonary resuscitations in British
hospitals (the BRESUS study): methods and overall results. BM3 1992;304:
1347-51.

(Accepted 28 September 1995)

Department of
Anaesthesia, Royal
Victoria Hospital,
Montreal, Quebec, Canada
Alison Macarthur,
fellow in anaesthesia
Sally Weeks, consultant
anaesthetist

Dopartment of
Epidemiology and
Biostatistics, McGill
University, Montreal,
Quebec, Canada
Coln Macarthur, NHRDP
doctoralfellow

Correspondence to:
Dr A Macarthur,
Department ofAnaesthesia,
Women's College Hospital,
76 Grenville Street,
Toronto, Ontario, Canada
M5S 1B2.

BMJ 1995;311:1336-9

Epidural anaesthesia and low back pain after delivery: a prospective
cohort study

Alison Macarthur, Colin Macarthur, Sally Weeks

Abstract
Objective-To determine whether epidural

anaesthesia during labour and delivery is a risk factor
for postpartum back pain.
Design-Prospective cohort study with follow up

at one day, seven days, and six weeks after delivery.
Setting-Teaching hospital in Montreal.
Subjects-329 women who delivered a live

infant(s) during the study period. Exclusion criteria
were back pain before pregnancy and delivery by
elective caesarean section.
Intervention-Epidural anaesthesia during labour

and delivery.
Main outcome measures andresults-The primary

outcome variable was development of postpartum
low back pain. Back pain was quantified with self
reports (yes/no), a pain score (numeric rating scale),
and degree of interference with daily activities. Of
the 329 women, 164 received epidural anaesthesia
during labour and 165 did not. The incidence of low
back pain in epidural v non-epidural group was 53% v
43% on day one; 21% v 23% on day seven; and 14%
v 7% at six weeks. The relative risk for low back
pain (epidural v non-epidural) adjusted for parity,
delivery, ethnicity, and weight was 176 (95% con-
fidence interval 1*06 to 2.92) on day one; 100 (0.54 to
1.86) on day seven; and 2-22 (0-89 to 5-53) at six
weeks. There were no differences between the two
groups in pain scores or the frequency of inter-
ference with daily activities. Similar results were
obtained in the subgroup of women with low back
pain of new onset-that is, those women with no
back pain during their pregnancy.
Conclusions-Postpartum low back pain was

common but decreased considerably over the short
term. The association between epidural anaesthesia
and postpartum low back pain was inconsistent over
time with a significantly increased risk of low back

pain (epidural v non-epidural) noted only on the first
day after delivery.

Introduction
Over the past 35 years epidural anaesthesia has been

used to provide effective pain relief for women during
labour and delivery. Two retrospective surveys in
the United Kingdom have suggested an association
between epidural anaesthesia and long term low back
pain of new onset after delivery.'2 In both studies
women receiving epidural anaesthesia during labour
and delivery were almost twice as likely to develop
back pain after delivery as women not given
epidural anaesthesia. Both surveys, however, were
compromised by their retrospective design and low
response rate. The objective of our prospective cohort
study was to determine whether epidural anaesthesia
during labour and delivery was a determinant of
postpartum low back pain.

Methods
All women attending the (tertiary level) labour

and delivery unit of the Royal Victoria Hospital in
Montreal for delivery of a live infant(s) were eligible for
study. Women who before pregnancy had a history of
back pain requiring medical attention were excluded as
there is evidence that such pain may be an independent
risk factor for postpartum back pain.3 Also excluded
were women undergoing elective caesarean section as
spinal anaesthesia rather than epidural anaesthesia was
the standard for this procedure.
A prospective cohort study design was used, with

the exposure of interest being epidural anaesthesia
during labour and delivery (yes/no). Epidural anaes-
thesia was performed on request, with six obstetric
anaesthetists participating in the study. The anaes-
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