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Prevalence of total hip replacement: how much
demand has been met?

M H Williams, J N Newton, S J Frankel, F Braddon, E Barclay, J A M Gray

Abstract
Objective- To determine the prevalence
of completed elective total hip replace-
ments in a defined elderly population.
Design - Cross sectional postal question-
naire survey with additional data and
validation from general practice and
hospital records.
Setting - Six general practices in the
English counties of Avon, Somerset, and
Oxfordshire.
Subjects - A total of 7806 patients aged 65
years and over (94-7% response).
Results - The overall prevalence (95%
confidence intervals) of elective total hip
replacement was 5 3 (4*8,5-8)%. Age and
sex specific prevalences were 2X7
(2-0,3-5)% in men and 4-1 (3 3,4 9)% in
women aged 65-74 years, and 5 2
(4-0,6-5)% in men and 8-8 (7-6,10-0)% in
women aged 75 years and over. Of the 415
patients who had received elective total
hip replacement, 28-2% had required
bilateral surgery, 20% had received at
least one operation privately, and 13%
had required revision surgery.
Conclusion - Our results show an
increased level of satisfied demand for
total hip replacement in elderly people
compared with earlier estimates. The
increasing prevalence ofhip replacement
is an indicator of increasing potential
demand for revision procedures. Popula-
tion based surveys are required to estab-
lish the level of unmet demand for prim-
ary procedures. Differences in past
surgical activity may be important in
interpreting the wide variation in cur-
rent surgical rates.
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Estimating appropriate activity levels for par-
ticular health care interventions has become a

key role for district health authorities and
health boards since the implementation in the
United Kingdom of the National Health Ser-
vice reforms. Total hip replacement is per-
formed to relieve symptoms and restore the
loss of function which follow hip diseases, the
commonest of which is osteoarthritis. The
available evidence suggests that hip replace-
ment is cost effective compared with many
other treatments.A4 Its very success has led to
fears that the requirement for surgery will be
overwhelming.5 Recently, however, it has been
suggested that the quality of prosthetic
implants and the skill of the surgeons may
vary, leading to poorer outcomes in some

patients, including a premature need for re-
vision surgery.67

Before setting activity levels for total hip
replacement or any other elective procedure, it
is necessary to decide whether it is feasible to
satisfy the population's requirement for sur-
gery (that is, treat all those likely to benefit) or
whether the aim is merely to ensure that those
who are treated are those that will benefit
most. The latter is sometimes a legitimate
response to finite resources and can be
achieved either by managing the waiting list or
restricting the indications for which surgery is
performed, both of which may currently be
implicit practice in the UK. Unfortunately,
there is only limited information concerning
current levels of met and unmet demand for
particular interventions on which to base these
judgements.8 The assumption that demand,
because of its elasticity, must consistently
exceed supply remains unchallenged because
of this uncertainty.9
The lack of knowledge of the requirement

for total hip replacement surgery is a matter of
particular concern as the Department of
Health has made specific recommendations
about the rate of hip replacement. Despite this
national target of 1050 hip operations per
million population per year, which was to be
achieved by 1990, there has been considerable
variation in the level of surgical activity
between health regions and districts in Eng-
land during the past decade.'01'

In 1982, a comparison of the estimated re-
quirement for total hip replacement surgery
with the prevailing English regional surgical
rates suggested that in some areas it might be
possible for the number of operations to match
the number of new cases of hip disease requir-
ing surgery, once the backlog of these cases
had been cleared.'0 Current surgical rates now
far exceed the 1982 estimate, yet waiting lists
for total hip replacement persist, leading to
claims that the NHS has failed to provide care
for those that could benefit from it.1213
This study aims to establish the prevalence

of completed total hip replacement, which is
both an indicator of how much of the require-
ment for elective surgery has already been met,
either by the NHS or the private sector, and
the likely size of future demand for revision
procedures, which is a function of the level and
outcome of past surgical treatment.

Subjects and methods
In 1991, family health services authority
(FHSA) registers were used to create lists of
the names and addresses of 8166 subjects, aged
65 years and over, registered with six general
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189Meeting demand for hip replacement

practices in Avon, Somerset, and Oxfordshire.
The survey population was later reduced to

7806 as 212 subjects were found to have moved
beyond the FHSA boundaries and 148 had
died.
A postal questionnaire was used to seek

information on the following: whether respon-
dents had received a total hip replacement;
whether primary surgery was elective, for hip
arthropathy, or whether it had followed a

fracture of the hip; whether it had been per-

formed privately or as an NHS procedure; and
whether revision or conversion surgery had
been necessary.

Response rates to the questionnaire varied
between 91 4% and 98-9% for the six prac-
tices, with an overall response of 94-7%.
To confirm the information given and the

nature of any operation, the general practice
records were inspected for all those reporting
total hip replacement and this was supple-
mented by information from hospital records
if data were absent or incomplete. In addition,
the records of a 10% random sample of nega-

tive responders were checked, for validation
purposes, as were the records of all non-res-

ponders. The level of ascertainment was there-
fore effectively 100% in all practices. No false
negative replies were identified, but a small
number of total hip replacements were picked
up in non-responders. No false positive replies
were found.

Patients included in the analysis were those
who had undergone elective total hip replace-
ment surgery for any indication, either as

primary or revision/conversion procedures.
Emergency procedures for fractured neck of
femur which had not subsequently been
revised electively were excluded.

ANALYSIS

Confidence intervals for the age specific pre-

valence rates were calculated using the formula

for the standard error of a proportion based on

the normal approximation of the Poisson dis-
tribution. When proportions were derived
from less than 100 individuals, exact confi-
dence intervals were obtained from standard
tables. 14

Results
A total of 415 people with total hip replace-
ments were identified, of whom 117 had
received bilateral surgery. The overall preval-
ence (95% CI) of total hip replacement in
those aged 65 years and over was therefore 5 3
(4-8,5 8)%. Total hip replacement was more

common in women overall (6 4 (5-7,7 1)%)
than in men (3 7 (3-1,4 4)%) and in each age

group (see table 1). Twenty (16-24)% of
people with a total hip replacement had under-
gone at least one operation privately and 13 (9-
16)% had required at least one revision pro-

cedure (see table 2). The highest revision rate,
17 (7-28)%, was found in men aged 65-74
years.

Differences in total hip replacement preval-
ence rates between the practices were partly
the result of age and sex differences, thus the
age and sex standardised prevalences by prac-

tice (patient numbers) were less variable than
the crude rates but still ranged from 4 3% (80)
to 7 1% (148). A substantial part of the
remaining variation was the result of different
rates of private surgery: the prevalence of
NHS total hip replacement ranged from 3-8%
(88) to 5 2% (109), while the prevalence of
private total hip replacement ranged from
0-4% (8) to 1-9% (39). The general practice
which had the highest rate of private surgery,

however, also had the highest rate of NHS
surgery.

Discussion
In ideal circumstances, the population re-

Table 1 Frequency and prevalence of total hip replacement ( THR)

Unilateral THR Bilateral THR Any THR
Survey Prevalence (95%CI) No of Prevalence (95%CI) No of Prevalence (95%CI) No of
population (%) patients (%) patients (%) patients

Male:
65-74 y 1906 2-0 (1-4, 2-6) 38 07 (04, 11) 14 2-7 (2-0, 35) 52
>74 y 1262 3-4 (2-4,4-4) 43 1-8 (1-1, 2-6) 23 5-2 (4-0,6-5) 66

Female:
65-74 y 2341 2-7 (2-1, 3-4) 64 1-3 (0-9, 1-8) 31 4-1 (3-3, 4-9) 95
>74 y 2297 6-7 (5-6, 7-7) 153 2-1 (1-5, 2-7) 49 8-8 (7-6, 10-0) 202

Total 7806 3-8 (3-4, 4-2) 298 1-5 (1-2, 1-8) 117 5-3 (4-8, 5-8) 415

Table 2 Private and revision procedures

Patients with Patients with at least one private operation Patients with at least one revision operation
THR

% (95%CI) No of patients % (95%CI) No of patients

Male:
65-74 y 52 17 (7, 28) 9 17 (7, 28) 9
>74 y 66 21 (11, 31) 14 15 (6, 24) 10

Female:
65-74 y 95 24 (16, 33) 23 6 (1, 11) 6
>74 y 202 18 (12,23) 36 13 (9, 18) 27

Total 415 20 (16, 24) 82 13 (9, 16) 52
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quirement for elective total hip replacement
surgery would be estimated by comparing the
prevalence and incidence of hip arthropathies
with standard indications for surgery." Such
indications have not been defined in the
United Kingdom and variation in the level of
satisfied demand is likely to be partially
explained by differences in thresholds for elec-
tive surgery in the past. In addition, current
estimates of the prevalence of symptomatic
arthropathies of the hip reflect not only the
distribution of morbidity in the community
but also the success of past total hip replace-
ment surgical activity.
Although the prevalence of met demand for

certain elective surgical operations has been
measured in the past,'5 only one British survey
has provided such information for total hip
replacement. 16 In that study, performed in
1977, Wilcock estimated that in an Oxford-
shire population aged 66 years and over, 0 7%
of the population had already received elective
total hip replacement surgery and a further
1 8% would be expected to benefit from the
procedure.
The 1988 National Health Interview Survey

in the USA showed a prevalence (95% CI) of
artificial hip implants of 11-3 (8 4,14-2)% in
adults aged 65-74 years and 23 9 (18 4,29 4)%
in those aged 75 years and over.'7 That survey
obtained data from over 28000 people aged
over 65 years but no distinction was made
between elective surgery and emergency hip
surgery for fracture. Also, data were obtained
by questionnaire without validation of the re-
sults. In the study reported here all positive
responses for elective or emergency primary
and revision hip surgery were checked against
information held in the patients' general prac-
tice or hospital records and information was
obtained on all non-responders from the same
sources.
The prevalence of total hip replacement in

this study population (5-3%) is seven times
greater than that which Wilcock found in
1977. It is also more than twice Wilcock's
estimate of the total requirement for the opera-
tion (2 5%), although the latter was made at a
time when surgical and anaesthetic techniques
were less developed and indications for sur-
gery more conservative than they are now.
Wilcock may also have underestimated the
requirement for elective surgery because he
restricted his study to osteoarthritis of the hip,
which accounted for only 76% of cases in a
recent elective total hip replacement case ser-
ies.'8 The prevalence rate for completed total
hip replacements is now comparable with pre-
vious estimates of the prevalence of hip arthri-
tis in the population." Four British studies in
adults over 65 years, conducted before total
hip replacement surgery was routine, found
prevalence rates ranging from 3% to 5.6%,16
while Danielsson, in Sweden in 1966, reported
that the overall prevalence of hip osteoarthritis
was 6%.'9 Comparisons with rates of total hip
replacement are confounded, however, by lack
of information on the prevalence of symptoma-
tic arthritis from these studies which focussed
on radiological changes. The difficulties

encountered in defining and grading
osteoarthritis of the hip in epidemiological
studies have been described.20 There is a poor
correlation between symptoms and radiologi-
cal change in osteoarthritis of the hip.

Far more attention continues to be given to
the size of waiting lists than to any other
indicator of surgical activity. Waiting lists are
not necessarily helpful when considering
whether the requirement for surgery is being
satisfied. For example, there is no correlation
between current levels of surgical activity and
waiting times." An alternative approach was
taken in two studies which have shown that the
variation in total hip replacement rates
between district health authority populations
has decreased as the operation has become
more widely available.2'22 This was interpreted
as a sign that the level of unmet need for total
hip replacement was being reduced as the
prevalence of met demand was increasing
irrespective of any change in waiting lists.
The number of patients requiring revision

procedures is also increasing. In England, the
proportion of elective total hip replacements
which were revisions of previous surgery
almost tripled between 1980 (4 1%) and 1989-
90 (12 1 %)."1 In the study reported here, 13%
of people with a total hip replacement had
already undergone revision surgery and the
high overall prevalence of total hip replace-
ment suggests that the need for revision sur-
gery will continue to increase. The cost of a
revision operation has been estimated to be as
much as three times that of a primary proced-
ure.23 24
A population survey of the kind reported

here is one of the very few ways of investigat-
ing the contribution that the private sector
makes to satisfying the demand for surgery,
activity data not being generally available from
private hospitals." The finding that one in five
patients had at least one operation performed
privately is consistent with the only previously
published estimate of the proportion of private
hip replacements (27.7%).25
We conclude that considerable progress has

been made since 1977 towards satisfying the
demand for total hip replacement despite the
fact that waiting lists persist. The lack of
population studies of patients that could bene-
fit from joint replacement, judged by current
criteria, means that it is still not possible to say
how much remains to be done in order to
satisfy demand. The results of surveys of the
indications for elective surgery are urgently
required."
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Oxfordshire, and Somerset (particularly Drs D Jewell, M
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for allowing us access to their patients, and our anonymous
referees for their comments.
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