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VARIOUS GOVERNMENTS worldwide
have established websites showing how
long patients wait for elective surgery at
different hospitals. The general aim of
these services is to assist general practi-
tioners and patients make referral deci-
sions, and to improve system-wide
performance by removing imbalances in
surgeon workloads. When launched,
some websites were criticised by the
medical profession as being useless
(because GPs already know the waiting
times of local surgeons), and potentially
misleading if doctors with long waiting
times are assumed to be the best.1,2

Concerns were also expressed about
data quality and the accuracy with
which the statistics predicted waiting
times.

Although all these criticisms raise
valid issues, how accurately patient
waiting times can be predicted is of
intrinsic importance. The level of accu-
racy required depends on what waiting
time information GPs and patients
want. It is not clear how either group
interprets its information needs, but
three interpretations stand out in rela-
tion to the issue of accuracy. GPs and
patients can be regarded as wanting
information that
1. Predicts how long a patient might

expect to wait for admission to a
particular surgical unit;

2. Identifies units at which a patient will
wait different lengths of time; or

3. Identifies units at which a patient will
wait an acceptable time.

For interpretation 1, statistics have to
meet an absolute standard of accuracy.
For interpretations 2 and 3, their practi-
cal value will also depend on, respec-

tively, the difference in waiting times
between the various units, and the dif-
ference between the estimate and the
threshold used to define an acceptable
waiting time.

A typical user of a waiting time infor-
mation service is unlikely to be aware of
these issues. If a service is not explicit
about how its information should be used,
the figures could be used inappropriately.

We reviewed six Web-based waiting
time information services to examine
how they aimed to meet users’ informa-
tion needs, the potential accuracy of
presented statistics, and how they
advised users to interpret the presented
statistics.

METHODS
1.Methods

The websites we reviewed were the Eng-
lish and Welsh services,3,4 the British
Columbia (BC) (Canada) service,5 and
services for New South Wales, Queens-
land and Western Australia.6-8 These
services were chosen because they were
in English and provided statistics that
enabled the situation at different surgi-
cal units to be compared at a surgeon or
specialty level. The sites were reviewed
on 22 October 2001.

Accuracy of the statistics was assessed
indirectly against two potential sources
of bias. The first was the type of data
used. Statistics are typically derived
from data on admitted patients
(throughput data) or from data on
patients on the waiting list (census
data). Throughput data have the advan-
tage of capturing complete waiting
times, whereas census data only meas-
ure the time up to the census date.
Census data can also contain the
records of patients who will not subse-

Surgery dot.com: the quality of information disseminated 
by Web-based waiting time information services

David A Cromwell, David A Griffiths and Irene A Kreis

For editorial comment, see page 229

University of Wollongong, Wollongong, NSW.
David A Cromwell, BSc, MSc, Senior Research Fellow, Centre for Health Service Development; 
David A Griffiths, BSc, PhD, Professor, School of Mathematics and Applied Statistics; 
Irene A Kreis, MD, PhD, Associate Professor, Graduate School of Public Health. 
Reprints will not be available from the authors. Correspondence: Mr D A Cromwell, Centre for Health 
Service Development, University of Wollongong, Wollongong, NSW 2522. david_cromwell@uow.edu.au

ABSTRACT

Objectives:  To assess Web-based waiting time information services to identify how 
they aimed to meet the information needs of patients and general practitioners, and 
to evaluate how well waiting time information was presented.

Design:  A cross-sectional survey of six government websites in English-speaking 
countries with publicly funded hospitals. Sites were evaluated on the clarity of 
instructions about how their information should be used, and the accuracy of the 
statistics they contained was assessed indirectly using methodological criteria.

Results:  The services were judged to encourage GPs and patients to use the 
statistics to avoid surgical units with long waiting times, but overall advice was poor. 
Services did not state whether the statistics predicted expected waiting times, and 
just one stated that the statistics were only intended as a guide. Statistics were 
based on different types of data, and derived at different levels of aggregation, 
raising questions of accuracy. Most sites explained waiting list terms, but provided 
inadequate advice on the uncertainty associated with making statistical inferences.

Conclusions:  GPs and patients should use Web-based waiting time information 
services cautiously because of a lack of guidance on how to appropriately interpret 

MJA 2002; 177: 253–255

the presented information.



254 MJA Vol 177 2 September 2002

HEALTHCARE

quently be admitted.9 For these and
other reasons10 throughput data statis-
tics are often regarded as the more
accurate measure of waiting time.10

The second potential source of bias
was the adopted level of data aggrega-
tion. Ideally, this should account for
factors that cause differences among
patient waiting times, such as the level
at which a list is managed (eg, surgeon,
specialty) and urgency category. High
levels of aggregation can hide problems
of particular units, making statistics
unresponsive. There is also the risk of
making an ecologically biased infer-
ence about a patient’s likely waiting
time.11 This may arise for specialty-
level statistics if lists are managed by
individual surgeons and there are sig-
nificant differences between surgeons
within a specialty.

RESULTS
1.Results

Box 1 summarises statements on the
aim of the service, and about how statis-
tics should be interpreted for each of the
six services reviewed. Box 2 summarises
the main statistics presented by the six
services.

DISCUSSION
1.discussion

Aims of the services

It was not often clear which interpreta-
tions of the information needs of users
the reviewed services aimed to meet.
Four services presented point estimates
(median or mean), which allow users to
adopt any of the three. Overall, these
services might be viewed as encouraging

change only when waiting times for a
preferred surgical unit were too long
(interpretation 3). However, just one
service explicitly stated that the statistics
were only intended as a guide. This lack
of direction might lead users to draw
inappropriate inferences. In particular,
the objectives and the data presentation
of the WA service might lead users to
believe the statistics predict likely wait-
ing times (interpretation 1).

The English and Queensland services
included no statements about the aim of
the service or whether statistics were
predictive of a patient’s likely wait. Both
presented information as a frequency
table, which essentially limits users to
deriving the percentage of patients wait-
ing longer than a certain time. Such
statistics can be regarded as supporting
only interpretation 3, as units with few

2: Characteristics of statistics contained within the information service

Service Main statistics presented (not all) Type of data Time interval Type of aggregation

England Number of outpatients seen in each of four 
waiting-time categories 

Throughput 3 months Specialty 

Number of inpatients in each of five waiting-time 
categories

Census On census date Specialty, type of stay

Wales Expected waiting time of outpatients Throughput* 3 months* Specialty/procedure, surgeon, urgency

Longest expected wait of inpatients Census* On census date* Specialty/procedure, surgeon, type of 
stay

New South Wales Median and 90th percentile waiting times of 
inpatients

Throughput 12 months Procedure, surgeon, urgency

Queensland Number of inpatients in each of 4, 3, or 2 waiting-
time categories (depending upon urgency)

Census On census date Specialty, urgency

Western Australia Median waiting times of inpatients Not stated Not stated Procedure, surgeon, urgency

British Columbia Median waiting time of inpatients Throughput 3 months Specialty/procedure, surgeon, urgency, 
type of stay

*Not stated explicitly, but suggested by the text.

1: Summary of how services suggest their statistics should be interpreted

Service Stated aim of service Advice on how to use information
Advice on whether statistics 
predict expected waiting time

England Not stated Not stated Not applicable*

Wales Guide for choice of surgeon at time 
of referral

Not stated Times intended only as a guide

New South Wales Allow users to explore options to 
reduce a patient’s wait

Ask your doctor if you think your 
waiting time is too long

Not necessarily the best estimate. Ask 
surgeon or hospital for best estimate

Queensland Not stated Patients who wish to discuss 
booking should contact GP

Not applicable*

Western Australia Allow users to explore options to 
reduce a patient’s wait

Contact service if you think your 
wait is too long

Not stated

British Columbia Allow patients to explore their health 
care choices

Ask your doctor if surgeon 
suggested originally has a long list

Not stated

*Data described using frequency tables and not as summary statistics.



MJA Vol 177 2 September 2002 255

HEALTHCARE

patients waiting beyond the acceptable
limit would be considered equal.

Accuracy of the statistics

There was considerable diversity across
the sites in the statistics presented.
First, services varied in their use of
throughput or census data. From a the-
oretical perspective, the use of census
data statistics is a concern. However,
their use may be evidence that through-
put data statistics are also affected by
substantial levels of bias (eg, when wait-
ing times are long, changes in behaviour
will take months to show up).

Second, as waiting lists are often
managed by individual surgeons, the
aggregation of data at a specialty level
by some services may be problematic,
for the reasons outlined above. On the
other hand, the precision of surgeon-
level statistics might be poor if they were
derived from few observations.12 This
potential danger seems particularly per-
tinent for two services (NSW and WA)
that aggregated data by surgeon and
procedure, especially as both used a
classification of over 100 types of proce-
dure.

For throughput statistics, this prob-
lem of precision can be tackled by
increasing the period over which data
are aggregated. This might explain
some of the differences between serv-
ices. However, doing this is a trade-off
with potential bias due to time-depend-
ent behaviour. The NSW service seems
particularly susceptible to this bias given
that data are aggregated over 12
months.

Advice provided to users

The concerns regarding accuracy high-
light the need for services to assist users
in interpreting their statistics. All serv-
ices explained waiting list terms and
data items, although the range of terms
included varied.

There was less help with respect to
statistical issues. No service presenting
point estimates included sample size
information, which could assist users to
judge precision. In addition, no service
provided an indication of what might
constitute a real difference in perform-
ance between units, even though esti-
mates would be affected by sampling

error. Indeed, two services (WA and
BC) reported waiting times in units of
days (or equivalent), which could sug-
gest to users that the statistics are very
accurate measures of relative perform-
ance. For the statistically untrained, this
(false) impression could be enhanced by
the services generally stressing that
every effort has been made to ensure
that the data are accurate.

Study limitations

The simplicity of this study means that
it cannot cover other issues arising from
the creation of waiting time information
services.13,14 The study also has various
limitations. The interpretation of infor-
mation needs by each service was sub-
jective (although we all agreed on the
findings presented here), and the accu-
racy of the statistics was examined only
against methodological criteria. In addi-
tion, we reviewed only six services.
However, this reflected the small
number of services in existence at the
time of the review. A search of all
government websites in English-speak-
ing countries with publicly funded hos-
pital services produced no other
candidates for inclusion in the study.

CONCLUSIONS
1.Conclusion

Our study raises various issues about
the quality of waiting time information
presented on government websites.
That few services gave users instruc-
tions on how best to interpret the statis-
tics is a concern because of the various
ways in which GPs and patients might
use the figures. This could lead users to
draw unwarranted conclusions. State-
ments are needed about how the infor-
mation should, and should not, be used.
Predictive accuracy is a key issue, but
there are other issues to consider. For
example, we would argue that services
should just support interpretation 3,
because it encourages change in referral
patterns only when there is a problem,
and thus should not result in patterns
becoming unstable.

The other main concern is the uncer-
tainty about the accuracy of the statis-
tics. This does not mean services cannot
be used successfully to avoid units with
a backlog of elective patients. If the

waiting time of many patients exceeds
one year, concerns about accuracy
become less critical. However, where
average waiting times are less than six
months, we suggest the services should
be used cautiously until they provide
guidance on what might constitute a
real difference in performance.
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