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Summary

Objectives: National Health Service (NHS) waiting times

have long been a political priority in Scotland. In 2002, the

Scottish government launched a programme of investment

and reform to reduce waiting times. The effect on waiting

time inequality is unknown as is the impact of subsequent

austerity measures.

Design: An interrupted time series analysis between the

most and least socioeconomically deprived population

quintiles since the introduction of waiting time initiative 1

July 2002 and austerity measures 1 April 2010.

Setting: All NHS-funded elective primary hip replacement,

primary knee replacement and arthroscopy patient data in

Scotland from 1 April 1997 to 31 March 2019.

Participants: NHS Scotland funded patients treated in

Scotland.

Main outcome measures: Trends and changes in mean

waiting time.

Results: There were 135,176, 122,883 and 173,976 NHS

funded hip replacement, knee replacement and arthros-

copy patients, respectively, in Scotland between 1 April

1997 and 31 March 2019. From 1 July 2002 to 31 March

2010, waiting time inequality between the most and least

deprived patients fell and increased thereafter. For hip

replacements before 1 July 2002, waiting time inequality

increased 1.07 days per quarter; this changed at 1 July

2002 with significant slope change of �2.32 (�3.53,

�1.12) days resulting in a decreasing rate of inequality of

�1.26 days per quarter. On 1 April 2010 the slope changed

significantly by 1.84 (0.90, 2.78) days restoring increasing

inequality at 0.58 days per quarter. Knee replacements and

arthroscopies had similar results.

Conclusions: The waiting time initiative in Scotland is asso-

ciated with a reduction in waiting time inequality benefiting

the most socioeconomically deprived patients. Austerity

measures may be reversing these gains.
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Introduction

Following the creation of the Scottish Parliament in
1999, long National Health Service (NHS) waiting
times and NHS waiting lists persisted.1 The newly
devolved Scottish Executive set up the National
Waiting Times Unit in 2002 to drive down waiting
times.2 To assist with this initiative they bought the
private Health Care International (HCI) Hospital in
Clydebank, on the western outskirts of Glasgow, in
June 2002.

The HCI hospital was funded by the Abu Dhabi
Investment Company to provide quality healthcare to
overseas medical tourists. By 2002, the hospital was
being used to provide some 2500 operations to NHS-
funded patients; however, it was still only running at
less than 10% capacity and running at a loss.3 It was
purchased in 2002 by the Scottish Executive and
renamed the NHS Golden Jubilee National
Hospital and has a special and unique status as a
special health board with a national role specialising
in heart surgery but also undertaking knee and cata-
ract operations and plastic surgery.3

In February 2003, ‘Partnership for Care –
Scotland’s Health White Paper’ stated that if

a patient is not treated by their local NHS within the

National Guarantee, we will give them the right to be

treated elsewhere. This may be in the National

Golden Jubilee Hospital, elsewhere in the NHS, in

the private sector, or in exceptional circumstances

elsewhere in Europe.4

On 31 December 2003 the nationally guaranteed
maximum waiting time for inpatient or day-case
treatment was set at nine months.5

The NHS National Waiting Times Centre, which
includes the Golden Jubilee National Hospital, is one
of eight special health boards in Scotland, which, along
with 14 geographical (territorial) health boards, make
up NHS Scotland. Health is a devolved matter in
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Scotland and consequently the NHS in Scotland is the
responsibility of the Scottish Government.

Prior research showed that NHS funding of pri-
vate sector provision under the waiting time initia-
tives for elective hip replacements in Scotland was
associated with a decrease in public provision and
potentially contributed to an increase in age and
socioeconomic inequalities in treatment rates.
Additionally, use of the Golden Jubilee National
Hospital may have increased age-related inequality.6

Concerns have also been raised that waiting time tar-
gets in Scotland may distort clinical priorities with
evidence that longer waiting patients may have ben-
efitted at the expense of patients with shorter waits.7

Additionally, internal auditors acting on concerns
raised by staff in NHS Lothian uncovered widespread
‘gaming’ with social unavailability codes used to dis-
tort and reduce waiting times; there was also evidence
of inappropriate use of these codes in NHS Tayside.5

The election of the Conservative/Liberal Democrat
coalition government in May 2010 resulted in Scottish
health spending stagnating – with a 0.1% real term
increase from £12.410 billion in 2009/10 to £12.427
billion in 2014/15.8,9

This study will analyse the results of the waiting
time initiative since 2002 for NHS-funded patients
treated in Scotland and the effect of austerity meas-
ures imposed since 2010, on socioeconomic inequal-
ities in access to surgery.

Methods

Objectives

For elective primary hip and knee replacements and
arthroscopies:

1. From 1 April 1997 to 31 March 2019 by financial
year, trends in rate of operations and mean waiting
times.

2. From 1 April 1997 to 31 March 2019 by financial
year quarter, an interrupted time series looking at
(a) changes in mean waiting time between the least
and most socioeconomically deprived patients and
(b) mean length of stay, both over three periods: 1
April 1997 to 30 June 2002; 1 July 2002 to 31
March 2010; and 1 April 2010 to 31 March 2019.

Choice of procedures

Hip and knee replacements have been shown to
improve quality of life of patients10 and hip replace-
ments are commonly used to assess healthcare equity.11

Along with arthroscopy, these three procedures are

among the top 30 procedures carried out in
Independent Sector Treatment Centres in England (a
key component of the English waiting time/patient
choice programme).12 They enable an assessment of
whether there are differences between major surgery
such as hip and knee replacements and a minimally
invasive surgical procedure such as arthroscopy.13

Dataset

An extract of secondary care admissions’ Scottish
Morbidity Record (SMR01) data for NHS-funded
elective procedures–primary hip replacements, pri-
mary knee replacements and arthroscopies–was
requested and purchased at a cost of £4151 from
Information Services Division of NHS National
Services Scotland (see supplementary details S1a).

For hip replacements and knee replacements,
patients under 50 years of age were excluded and age
was categorised as 50–59 years, 60–69 years, 70–79
years, 80–84 years and 85 years and over in line with
Judge et al.14 For arthroscopies, age was categorised
as 0–29 years, 30–39 years, 40–49 years, 50–59 years,
60–69 years and 70 years and over based on the profile
of patients. Bilateral operations were counted as two
separate operations.

Small area level inequality was measured at
Scottish Datazone level using Scottish Index of
Multiple Deprivation (SIMD) population quintiles
with SIMD quintile one (SIMD1) representing the
20% of the Scottish population living in the most
socioeconomically deprived areas and SIMD quintile
5 (SIMD5) the 20% in the least deprived areas.
Deprivation guidance for analysts Version 3.2 pro-
duced by NHS National Services Scotland Public
Health & Intelligence was used to attach the most
appropriate SIMD measure to the patient record
depending on the year of treatment.

When analysing waiting times, patients were
excluded if they had either a missing waiting time
value or where their recorded waiting time was over
three years, the assumption being this was a coding
error or at least atypical.15

Analysis

Operation rates per 100,000 population were pro-
duced using mid-year populations drawn from
Information Services Division Scottish Datazone
files and from the National Records of Scotland, as
the denominator. The mid-year population for 1997
was used for financial year 1997/98 and so on. Mean
annual waiting times for each procedure were plotted
against the waiting time guarantees adopted by NHS
Scotland over time (see supplementary file S1b).
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Inequalities

Data were analysed using simple linear regression
and an interrupted time series design with outcome
‘inequality in waiting time’ calculated as the differ-
ence between the mean waiting times for patients in
SIMD1 and SIMD5. The level and slope change
model described by Wagner et al. was used16 (see
supplementary file S1c).

Analysis was conducted over three time periods:
period one – prior to the introduction of the waiting
time initiative 1 April 1997 to 30 June 2002; period
two – during the waiting time initiative 1 July 2002 to
31 March 2010; and period three – with the waiting
time initiative continuing, the period of austerity and
budget cuts 1 April 2010 to 31 March 2019. 1 July
2002 was chosen as start of the waiting time initiative;
similarly, 1 April 2010 was chosen as the start of
austerity.

For each of the three procedures, the full model
including time, level and slope changes was fitted and
compared, using an F test, to the reduced model con-
taining only level change terms.17

Data were analysed using SAS version 9.4.
Autocorrelation and heteroscedasticity were checked
at a significance level of p<0.1 and adjusted for where
necessary. Seasonality was accounted for as higher
order autocorrelation in line with guidance for the
SAS Autoreg procedure.

Sensitivity analysis

Mean and median waiting times were plotted against
each other to assess the validity of modelling mean
waiting times rather than categorising the data
around median or percentiles.

A sensitivity analysis using difference in episode-
specific length of stay instead of mean waiting time
between the most deprived and least deprived quin-
tiles of patients was conducted with the hypothesis
that any reductions in length of stay are likely due
to medical advances rather than the introduction of
waiting time guarantees.18 It was expected that length
of stay would be largely unaffected by the waiting
time guarantees.

Results

Over the 22-year period from 1 April 1997 to 31
March 2019, 135,176, 122,883 and 173,976 elective
patients received primary hip replacements, primary
knee replacements and arthroscopies respectively in
hospitals in Scotland funded by NHS Scotland.
There were 126,032 and 119,725 hip and knee
replacement patients, respectively, aged 50 years
and over.

Of these 125,749, 119,487 and 173,538 hip replace-
ment, knee replacement and arthroscopy patients,
respectively, had a non-missing datazone. The total
number of operations for these patients was 127,219,
121,431 and 193,767 hip replacements, knee replace-
ments and arthroscopies, respectively. Finally, for
those with a non-missing waiting time less than
three years, the figures were 117,747, 118,736 and
170,863 patients for hip replacements, knee replace-
ments and arthroscopies, respectively.

Treatment rate trends

The crude hip replacement rate rose by 51.4% from
228.3 per 100,000 population in 1997/98 to 345.7 per
100,000 in 2018/19 with the peak rate in 2013/14 of
356.6 per 100,000 (an increase of 56.2%). Similarly,
the crude knee replacement rate rose by 109.3%
from 163.7 operations per 100,000 in 1997/98 to
342.6 per 100,000 in 2018/19 with the peak rate in
2014/15 of 375.0 per 100,000 (an increase of
129.1%). The crude arthroscopy rate fell by 28.2%
from 160.4 per 100,000 population in 1997/98 to
115.1 per 100,000 in 2018/19 with the peak rate in
2009/10 of 229.3 per 100,000 (an increase of 43.0%)
(see Figure 1 and Table 1; for all results see supple-
mentary tables S5a–5c).

Waiting time trends

The mean waiting time for hip replacement patients fell
by 8.0% from 145.9 days in 1997/98 to 134.3 days in
2018/19 – the lowest mean waiting time was in 2012/13
at 76.8 days (a fall of 47.4% from 1997/8). The mean
waiting time for knee replacements fell by 21.0% from
174.7 days in 1997/98 to 138.0 days in 2018/19 – the
lowest mean waiting time was in 2012/13 at 79.3 days
(a fall of 54.6% since 1997/98). The mean waiting time
for arthroscopies rose by 7.4% from 95.6 days in 1997/
98 to 102.7 days in 2018/19 – the lowest mean waiting
time was in 2013/14 at 66.0 days (a fall of 31.0% from
1997/98) (see Figure 2 and Table 1; for all results see
supplementary table S5a–5c).

Inequalities

The full model including level and slope change terms
fitted the data better than the reduced model with
level change terms only for each of the three treat-
ments (F statistics all p< 0.0001, see supplementary
table S2). There was statistically significant evidence
of positive autocorrelation for hip replacements and
arthroscopies but no evidence of autocorrelation for
knee replacements (see supplementary table S2). For
hip replacements, the data demonstrated evidence of
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Figure 1. NHS Scotland-funded elective operations in Scotland, 1 April 1997 to 31 March 2019. Operation rates per 100,000

population by financial year of operation. Hip and knee patients aged 50 years and over arthroscopy patients of all ages.

Data source: Scottish Morbidity Record information Services Division NHS Scotland (ISD).

Table 1. Treatment rates and mean waiting times for selected financial years.

Financial year Operations

Treatment rate

per 100,000 population Mean waiting time

Primary hip replacements 1997/98 3741 228.32 145.87

2002/03 4035 234.05 224.31

2010/11 6458 338.13 86.07

2018/19 7445 345.67 134.25

Primary knee replacements 1997/98 2682 163.68 174.68

2002/03 3403 197.39 249.01

2010/11 6473 338.92 88.71

2018/19 7378 342.56 137.99

Arthroscopies 1997/98 8153 160.39 95.56

2002/03 7118 140.51 145.68

2010/11 10994 208.92 75.65

2018/19 6259 115.10 102.72

Table shows NHS Scotland funded elective treatments in Scotland. Data source: Scottish Morbidity Record Information Services Division NHS

Scotland (ISD), 1 April 1997 to 31 March 2019.
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first order autocorrelation and for arthroscopies
second and third order autocorrelation. There was
evidence of heteroscedasticity in the model for hip
replacements but not for knee replacements or
arthroscopies (see supplementary table S3).

Inequality in mean waiting time for hip replace-
ments increased by 1.07 days per quarter between 1
April 1997 and 30 June 2002; decreased by 1.26 days
per quarter between 1 July 2002 and 31 March 2010;
and increased by 0.58 days per quarter between 1April
2010 and 30 June 2019 (see Figure 3 and Table 2).
There was a significant slope change at 1 July 2002,
a reduction of 2.32 days per quarter (�3.53, �1.12)
and at 1April 2010 an increase of 1.84 days per quarter
(0.90, 2.78). There was a non-significant level change
at 1 July 2002, a reduction of 9.48 days per quarter
(�31.47, 12.50) and at 1 April 2010 an increase of 2.70
days per quarter (�6.19, 11.59).

Inequality in mean waiting time for knee replace-
ments increased by 0.13 days per quarter between 1
April 1997 and 30 June 2002; decreased by 1.16 days
per quarter between 1 July 2002 and 31 March 2010;
and increased by 0.32 days per quarter between 1April
2010 and 30 June 2019 (see figure S16 and Table 2).
There was a significant slope change at 1 July 2002, a
reduction of 1.30 days per quarter (�2.13, �0.46) and
at 1 April 2010 an increase of 1.48 days per quarter
(0.96, 2.00). There was a non-significant level change

at 1 July 2002, a reduction of 4.92 days per quarter
(�16.53, 6.70) and at 1 April 2010 an increase of 8.69
days per quarter (�1.29, 18.68).

Inequality in mean waiting time for arthroscopies
increased by 0.83 days per quarter between 1 April
1997 and 30 June 2002; decreased by 1.52 days per
quarter between 1 July 2002 and 31 March 2010; and
increased by 0.23 days per quarter between 1 April
2010 and 30 June 2019 (see figure S17 and Table 2).
There was a significant slope change at 1 July 2002, a
reduction of 2.34 days per quarter (�3.19, �1.50) and
at 1 April 2010 an increase of 1.75 days per quarter
(1.18, 2.31). There was a non-significant level change
at 1 July 2002, an increase of 3.70 days per quarter
(�5.92, 13.32) and at 1 April 2010 an increase of 8.25
days per quarter (�1.00, 17.50).

Sensitivity analysis

The mean and median waiting times followed a simi-
lar pattern by financial year quarters (see supplemen-
tary figures S10, S11 and S12).

Analysis of length of stay showed only marginal
and in the main non-significant, level and slope
changes either after the introduction of waiting time
initiatives or after the introduction of austerity meas-
ures (see supplementary table S9 and supplementary
figures S13, S14 and S15).

Figure 2. NHS Scotland-funded elective operations in Scotland, 1 April 1997 to 31 March 2019. Mean waiting times by financial

year of operations. Hip and knee patients aged 50 years and over arthroscopy patients of all ages.

Data source: Scottish Morbidity Record information Services Division NHS Scotland (ISD).
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Discussion

The drive to reduce waiting times in Scotland from
July 2002 had the effect of reducing inequalities
between the most and least socioeconomically
deprived patients. This finding held true for each of
the three elective procedures analysed: primary hip
replacements, primary knee replacements and
arthroscopies. Prior to this, for all three treatments,
patients in the most deprived areas had longer waits
than those in the least deprived areas. The introduc-
tion of austerity measures in 2010, with a real-term
freeze on health spending, may have reversed the
gains with waiting times increasing for all patients
and the pre-2002 pattern of inequality returning.

Waiting time targets

The first targets of the waiting time initiative in
Scotland in 2002 were heart disease, stroke and
cancer patients rather than elective surgery.2 By
November 2002, the Scottish Executive was facing
criticism as average waiting times across all specialties
continued to rise.1 The estimates produced here show
such a rise in financial year 2002/03 for hip and knee
replacements; for arthroscopies, average waiting
times do not fall until much later around the end of

2005/06. Given time, however the waiting time initia-
tive appears to have been a success reducing the aver-
age waiting times and reducing the inequality
between patients living in the most and least deprived
areas of Scotland.

In England, New Labour’s ‘war on waiting’ ini-
tially set itself the target of reducing the numbers
on waiting lists by 100,000 while sticking to the pre-
vious Conservative governments Maximum Waiting
Guarantee of 18 months.19 They achieved this by
early 2000 when they switched to waiting times
instead, with the maximum wait set at six months.
Cookson et al. conclude that the Blair/Brown
health reforms had little effect on socioeconomic
equity for hip or knee replacement in an analysis of
data up to 2008/09.11 Moscelli et al. found a reduc-
tion in the inequality in waiting times between the
most and least deprived in England for the urgent
procedures coronary artery bypass graft and angio-
plasty, from 35% and 53%, respectively, in 2002/03
falling to 9.5% and 15% in 2010/11, respectively,
with most of the reduction taking place by 2005/
06.20 More recent research in England since 2007/08
has shown private provision both increasing and sub-
stituting for NHS provision selecting patients from
more affluent areas.21

Figure 3. NHS Scotland-funded elective primary hip replacements delivered in Scotland, 1 April 1997 to March 2019. Observed

and predicted difference in mean waiting times between Scottish Index of Multiple Deprivation Most Deprived and Least

Deprived. Quintiles of patients by financial year of operation quarters. Patients aged 50 years and over modelled as interrupted

time series adjusted for first order autocorrelation and heteroscedasticity.

Data source: Scottish Morbidity Record information Services Division NHS Scotland (ISD).
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Future prospects

Austerity measures appear to have started to bite in
the Scottish NHS from 2013 or 2014, reversing the
gains of the waiting time initiative. A separate ana-
lysis has found that increases in life expectancy in
Scotland slowed around the same time.22 In
England, gains in infant mortality brought about
during the health inequalities strategy between 1999
and 2010 have also been found to be reversing.23

Across Scotland even prior to COVID19, numbers
of patients waiting for treatment were increasing
across all specialties, by 2.2% and 6.1% for out-
patient and inpatient appointments, respectively, in
2018.24 It remains to be seen what sort of settlement
will be forthcoming from the UK Conservative gov-
ernment elected in December 2019. Budgetary pro-
spects were already gloomy with demand for capital
set to outweigh available funds.24

The Coronavirus epidemic has made the situation
worse. In April 2020 there were 3406 planned oper-
ations carried out across NHS Scotland compared to
27,204 carried out a year before in April 2019.25 At
the end of September 2021, there were 425,242
patients waiting to be seen, 33% higher than the
same date in 2020.26

Limitations

Following a systematic review finding that in the long
run, patients who undergo knee arthroscopy do not
receive important benefits in pain or function over
those who receive conservative management strate-
gies,27 an expert panel issued recommendations in
May 2017 against the use of arthroscopy in nearly
all patients with degenerative knee disease.28 Our
data show that arthroscopy rates started to fall
from 2009/10 on so there is likely to have been
changes in practice taking place even prior to chan-
ging recommendation. This will have had a major
effect on the findings for arthroscopy.

The use of social unavailability codes at NHS
Lothian and Tayside has now decreased and in
2011 the numbers of patients waiting longer than 12
weeks started to rise.5 This may account for some of
the rise in waiting times seen here after 2011 but
would not explain why they continue to rise or why
inequality has returned.

Due to the positive skew of the waiting time dis-
tribution, some analyses adopt a categorisation pro-
cess around the median or other percentile and
perform logistic regression. The analysis here chose
to use a simpler method of analysing the mean which,
given the distributions of means and medians as illu-
strated in supplementary S10, S11 and S12, is justi-
fied. In an investigation of models for waiting times

data, Sinko et al. concluded that ‘a simple linear OLS
specification performs well on the majority of metrics,
calling into question the need to employ more
advanced and computationally intensive
techniques’.29

Further research

Further research is needed to analyse and compare the
impact of the NHS England waiting time guarantees
and associated patient choice programme with
Scotland. In England, patients are given a free choice
of any accredited public or private provider whereas
Scotland has a much more limited form of patient
choice with no national system to facilitate choice;
only in England is choice used to encourage competi-
tion between providers.30

Declarations

Competing Interests: None declared.

Funding: None declared.

Ethics approval: Not acquired, as no human participants were

involved in this study, an analysis of NHS Scotland data. Approval

to release the data was granted by Information Services Division

NHS Scotland under their guidelines.

Guarantor: GK.

Contributorship: Both authors had full access to all of the data

(including statistical reports and tables) in the study. GK takes

responsibility for the accuracy of the data analysis. The paper

was produced collaboratively.

Acknowledgements: We would like to thank Thomas

Robinson, Newcastle University, for initial help with the modelling

and Theophile Bigirumurame, Newcastle University, for statistical

advice. Also thanks to Information Services Division NHS

Scotland staff for preparing the extracts of data and for advice

and to Mr Colin Howie, orthopaedic surgeon with NHS

Lothian, for information on treatments and the waiting time guar-

antee programme in Scotland.

Provenance: Not commissioned; peer-reviewed by Ansu Basu,

Michael Bath and Julie Morris.

ORCID iDs: Graham Kirkwood https://orcid.org/0000-0002-

8897-316X

Allyson M Pollock https://orcid.org/0000-0002-7388-3110

Supplemental material: Supplemental material for this article is

available online.

References

1. BBC News Scotland. Anger over waiting time rise. See

http://news.bbc.co.uk/1/hi/scotland/2525171.stm (last

checked 28 March 2002).

2. BBC Scotland. Early warning system for NHS. See

http://news.bbc.co.uk/1/hi/scotland/1748215.stm (last

checked 28 March 2022).

8 Journal of the Royal Society of Medicine 0(0)

https://orcid.org/0000-0002-8897-316X
https://orcid.org/0000-0002-8897-316X
https://orcid.org/0000-0002-8897-316X
https://orcid.org/0000-0002-7388-3110
https://orcid.org/0000-0002-7388-3110
http://news.bbc.co.uk/1/hi/scotland/2525171.stm
http://news.bbc.co.uk/1/hi/scotland/1748215.stm


3. Hay B and Botterill D. From a medical tourism hos-
pital to a National Health Service hospital in eight easy
years! A case study of the Golden Jubilee Hospital in

Glasgow, Scotland. See https://eresearch.qmu.ac.uk/
handle/20.500.12289/1501?show¼full (last checked 28
March 2022).

4. NHS Scotland. Partnership for care. Scotland’s health

white paper. See http://www.sehd.scot.nhs.uk/publica-
tions/PartnershipforCareHWP.pdf (last checked 28
March 2022).

5. Audit Scotland. Management of patients on NHS wait-
ing lists. See www.audit-scotland.gov.uk/docs/health/
2013/nr_130221_nhs_waiting_lists.pdf (last checked 8

January 2013).
6. Kirkwood G and Pollock AM. Patient choice and pri-

vate provision decreased public provision and

increased inequalities in Scotland: a case study of elect-
ive hip arthroplasty. J Public Health (Oxf) 2017; 39:
593–600.

7. Nikolova S, Sinko A and Sutton M. Do maximum

waiting times guarantees change clinical priorities for
elective treatment? Evidence from Scotland. J Health
Econ 2015; 41: 72–88.

8. Audit Scotland. NHS in Scotland 2018. See www.audit-
scotland.gov.uk/uploads/docs/report/2018/nr_181025_
nhs_overview.pdf (last checked 28 March 2022).

9. Full Fact. Has the Scottish Government budget
increased or decreased since 2010? See https://fullfact.
org/scotland/has-scottish-government-budget-increased-
or-decreased-2010/ (last checked 28 March 2022).

10. Scott CEH, MacDonald DJ and Howie CR. ‘Worse
than death’ and waiting for a joint arthroplasty. Bone
Joint J 2019; 101-B: 941–950.

11. Cookson R, Laudicella M, Li Donni P, et al. Effects of
the Blair/Brown NHS reforms on socioeconomic
equity in health care. J Health Services Res Policy

2012; 17 Suppl 1: 55–63.
12. Mason A, Miraldo M, Siciliani L, et al. Establishing a

fair playing field for payment by results. CHE research

paper 39. See www.york.ac.uk/che/pdf/rp39.pdf (last
checked 28 March 2022).

13. Cookson R and Laudicella M. Effects of Health
Reform on Health Care Inequalities. Revised Final

Report to the NIHR SDO Programme and the DH
Health Reform Evaluation Programme. University of
York, 2011.

14. Judge A, Welton NJ, Sandhu J, et al. Equity in access
to total joint replacement of the hip and knee in
England: cross sectional study. BMJ 2010; 341: c4092.

15. Laudicella M, Siciliani L and Cookson R. Waiting
times and socioeconomic status: evidence from
England. Soc Sci Med 2012; 74: 1331–1341.

16. Wagner AK, Soumerai SB, Zhang F, et al. Segmented

regression analysis of interrupted time series studies in
medication use research. J Clin Pharm Ther 2002; 27:
299–309.

17. Huitema BE. The Analysis of Covariance and
Alternatives: Statistical Methods for Experiments,
Quasi-Experiments, and Single-Case Studies, Second

Edition. Hoboken, NJ: John Wiley & Sons, Inc., 2011.

18. Craig P, Cooper C, Gunnell D, et al. Using natural
experiments to evaluate population health interven-
tions: new Medical Research Council guidance.

J Epidemiol Community Health 2012; 66: 1182–1186.
19. Harrison A and Appleby J. The war on waiting for

hospital treatment. What has labour achieved and
what challenges remain? See www.kingsfund.org.uk/

sites/default/files/field/field_publication_file/war-on-
waiting-hospital-treatment-labour-full-report-john-
appleby-anthony-harrison-kings-fund-4-august-2005.

pdf (last checked 28 March 2022).
20. Moscelli G, Siciliani L, Gutacker N, et al.

Socioeconomic inequality of access to healthcare:

does choice explain the gradient? J Health Econ 2018;
57: 290–314.

21. Sutaria S, Kirkwood G and Pollock AM. An ecological

study of NHS funded elective hip arthroplasties in
England from 2003/04 to 2012/13. J R Soc Med 2019;
112: 292–303.

22. Fenton L, Minton J, Ramsay J, et al. Recent adverse

mortality trends in Scotland: comparison with other
high-income countries. BMJ Open 2019; 9: e029936.

23. Robinson T, Brown H, Norman PD, et al. The impact

of New Labour’s English health inequalities strategy on
geographical inequalities in infant mortality: a time-
trend analysis. J Epidemiol Community Health 2019;

73: 564–568.
24. Audit Scotland. NHS in Scotland 2019. See www.

audit-scotland.gov.uk/report/nhs-in-scotland-2019
(last checked 28 March 2022).

25. Public Health Scotland. Cancelled planned operations.
Month ending 30 April 2020. See https://beta.isdscot-
land.org/find-publications-and-data/healthcare-

resources/waiting-times/cancelled-planned-operations/
(last checked 28 March 2022).

26. Public Health Scotland. NHS waiting times – stage of

treatment. See https://publichealthscotland.scot/publi-
cations/nhs-waiting-times-stage-of-treatment/stage-of-
treatment-waiting-times-inpatients-day-cases-and-new-

outpatients-30-november-2021/ (last checked 28 March
2022).

27. Brignardello-Petersen R, Guyatt GH, Buchbinder R,
et al. Knee arthroscopy versus conservative manage-

ment in patients with degenerative knee disease: a sys-
tematic review. BMJ Open 2017; 7: e016114.

28. Siemieniuk RAC, Harris IA, Agoritsas T, et al.

Arthroscopic surgery for degenerative knee arthritis
and meniscal tears: a clinical practice guideline. BMJ
2017; 357: j1982.

29. Sinko A, Turner A, Nikolova S, et al. Models for wait-
ing times in healthcare: comparative study using
Scottish administrative data. See www.escholar.man-
chester.ac.uk/api/datastream?publicationPid=uk-ac-

man-scw:190946&datastreamId=FULL-TEXT.PDF
(last checked 28 March 2022).

30. Sanderson M, Allen P, Peckham S, et al. Divergence of

NHS choice policy in the UK: what difference has
patient choice policy in England made? J Health
Services Res Policy 2013; 18: 202–208.

Kirkwood and Pollock 9

https://eresearch.qmu.ac.uk/handle/20.500.12289/1501?showfull
https://eresearch.qmu.ac.uk/handle/20.500.12289/1501?showfull
https://eresearch.qmu.ac.uk/handle/20.500.12289/1501?showfull
http://www.sehd.scot.nhs.uk/publications/PartnershipforCareHWP.pdf
http://www.sehd.scot.nhs.uk/publications/PartnershipforCareHWP.pdf
http://www.audit-scotland.gov.uk/docs/health/2013/nr_130221_nhs_waiting_lists.pdf
http://www.audit-scotland.gov.uk/docs/health/2013/nr_130221_nhs_waiting_lists.pdf
http://www.audit-scotland.gov.uk/uploads/docs/report/2018/nr_181025_nhs_overview.pdf
http://www.audit-scotland.gov.uk/uploads/docs/report/2018/nr_181025_nhs_overview.pdf
http://www.audit-scotland.gov.uk/uploads/docs/report/2018/nr_181025_nhs_overview.pdf
https://fullfact.org/scotland/has-scottish-government-budget-increased-or-decreased-2010/
https://fullfact.org/scotland/has-scottish-government-budget-increased-or-decreased-2010/
https://fullfact.org/scotland/has-scottish-government-budget-increased-or-decreased-2010/
www.york.ac.uk/che/pdf/rp39.pdf
www.kingsfund.org.uk/sites/default/files/field/field_publication_file/war-on-waiting-hospital-treatment-labour-full-report-john-appleby-anthony-harrison-kings-fund-4-august-2005.pdf
www.kingsfund.org.uk/sites/default/files/field/field_publication_file/war-on-waiting-hospital-treatment-labour-full-report-john-appleby-anthony-harrison-kings-fund-4-august-2005.pdf
www.kingsfund.org.uk/sites/default/files/field/field_publication_file/war-on-waiting-hospital-treatment-labour-full-report-john-appleby-anthony-harrison-kings-fund-4-august-2005.pdf
www.kingsfund.org.uk/sites/default/files/field/field_publication_file/war-on-waiting-hospital-treatment-labour-full-report-john-appleby-anthony-harrison-kings-fund-4-august-2005.pdf
www.kingsfund.org.uk/sites/default/files/field/field_publication_file/war-on-waiting-hospital-treatment-labour-full-report-john-appleby-anthony-harrison-kings-fund-4-august-2005.pdf
http://www.audit-scotland.gov.uk/report/nhs-in-scotland-2019
http://www.audit-scotland.gov.uk/report/nhs-in-scotland-2019
https://beta.isdscotland.org/find-publications-and-data/healthcare-resources/waiting-times/cancelled-planned-operations/
https://beta.isdscotland.org/find-publications-and-data/healthcare-resources/waiting-times/cancelled-planned-operations/
https://beta.isdscotland.org/find-publications-and-data/healthcare-resources/waiting-times/cancelled-planned-operations/
https://publichealthscotland.scot/publications/nhs-waiting-times-stage-of-treatment/stage-of-treatment-waiting-times-inpatients-day-cases-and-new-outpatients-30-november-2021/
https://publichealthscotland.scot/publications/nhs-waiting-times-stage-of-treatment/stage-of-treatment-waiting-times-inpatients-day-cases-and-new-outpatients-30-november-2021/
https://publichealthscotland.scot/publications/nhs-waiting-times-stage-of-treatment/stage-of-treatment-waiting-times-inpatients-day-cases-and-new-outpatients-30-november-2021/
https://publichealthscotland.scot/publications/nhs-waiting-times-stage-of-treatment/stage-of-treatment-waiting-times-inpatients-day-cases-and-new-outpatients-30-november-2021/
www.escholar.manchester.ac.uk/api/datastream?publicationPid=uk-ac-man-scw:190946&datastreamId=FULL-TEXT.PDF
www.escholar.manchester.ac.uk/api/datastream?publicationPid=uk-ac-man-scw:190946&datastreamId=FULL-TEXT.PDF
www.escholar.manchester.ac.uk/api/datastream?publicationPid=uk-ac-man-scw:190946&datastreamId=FULL-TEXT.PDF

