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• The NHS does not publish 
statistics on waiting time 
inequalities, and it is hard to get 
up-to-date information.

• We looked at angioplasty, a 
common heart revascularization 
procedure performed more than 
20,000 times a year in England.

• Back in the early 2000s, when 
waiting times were long, patients 
in the most income deprived fifth 
of neighbourhoods waited about 
50% longer for non-emergency 
angioplasty than those in the least 
income deprived fifth.

• This gap occurred within hospitals, 
and was not primarily due to 
richer patients choosing to travel 
further to hospitals with shorter 
waiting times.

• The gap fell to 10% by 2008 when 
waiting times were shortest, but 
started rising thereafter to around 
20% by 2015 as waiting times 
started to grow again. 

Introduction

Average hospital waiting times 
in England have been rising since 
2008, after a sharp decline during 
the 2000s. This policy briefing 
presents new evidence that 
social inequality in waiting times 
within hospitals for a common 
heart procedure may also be 
on the rise. Non-emergency 
coronary angioplasty is a common 
cardiovascular procedure 
performed more than 20,000 
times a year, which helps unclog 
the arteries using a tube or stent 
pushed through the blood vessel. 
We compare trends in waiting 
time from 2002/3 to 2015/16 by 
five equally sized socioeconomic 
groups ('quintile groups'), defined 
in terms of neighbourhood income 
deprivation. As Figure 1 shows, 
there was a substantial social 
inequality gap in the early 2000s, 
between waiting times in the most 
and least disadvantaged groups, 
which fell along with average 
waiting times from 2003-2008. 
Since then however, the gap 
appears to have started growing 
again along with average waiting 
times. We examine this carefully, 
using econometric methods to 
remove between hospital variation 
and control for patient level 
confounding factors such as age, 

sex, co-morbidity and previous 
admissions. We find year-on-year 
growth in within-hospital inequality 
between 2008 and 2014, with a 
small dip in 2015. The waiting time 
gap in 2015 was 20%, up from 10% 
in 2008 though down from 50% 
in the early 2000s. The difference 
between 2008 and 2014 is only 
significant at the 5% level, though 
the difference between 2008 and 
2015 is only significant at 10%. We 
conclude that the gap probably is 
growing but we cannot yet be sure.

Methods

Our methods are described in a 
paper published in the Journal 
of Health Economics (Moscelli, 
Siciliani et al. 2018), which looked 
at data from 2002/3 to 2010/11. 
In this policy briefing we update 
the analysis to 2015/16, which is 
the most recent 'hospital episode 
statistics' (HES) data that we can 
access to make careful comparisons 
of waiting time by social group. Up-
to-date waiting time performance 
data are only available for the 
average patient, access to more up-
to-date 'secondary use service (SUS) 
data that could be used to provide 
inequality breakdowns requires 
special permissions, and SUS data 
are subject to revision before 
being released as more thoroughly 
validated HES data.

Are Angioplasty Waiting Time 
Inequalities Growing Again? 
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Our original paper looked at two cardiac treatments 
– coronary bypass and angioplasty. In this policy 
briefing we focus on the latter because coronary 
bypass is becoming less common and there are data 
issues with increasing numbers of missing reported 
waiting times in recent years. We ran Ordinary Least 
Squares (OLS) regressions, stratified by year, on the 
log of waiting time against neighbourhood income 
deprivation group, including hospital fixed effects and 
the following patient level covariates: gender, age (in 
ten year bands), number of comorbidities, dummies 
for the Charlson comorbidity index, number of all 
emergency admissions in the previous year, and month 
of admission (to allow for seasonality trends). Although 
we controlled for comorbidity and previous admissions, 
we were unable fully to control for clinical severity since 
hospital episode statistics does not contain detailed 
clinical information about the nature and severity of the 
coronary artery occlusion. It seems unlikely that more 
deprived patients are on average less severely ill than 
less deprived patients, meriting a longer wait, though it 
is conceivable that deprived patients are more likely to 
die following myocardial infarction (heart attack) leaving 
a less severely ill survivor group. We cannot be entirely 
sure because we do not have detailed clinical data. The 
inclusion of hospital fixed effects is important for the 
interpretation of the results, which provide evidence 
of social inequalities within hospitals, i.e. patients 
with different deprivation wait differently in the same 
hospital. We compared five equally sized deprivation 
groups ('quintile groups') based on standard indices of 
neighbourhood income deprivation. We examined the 
statistical significance of the trend using a test of the 
mean difference between 2008 and 2015, focusing on 
the estimated waiting time gap between the most and 
least deprived deprivation groups based on regressions 
with standard errors clustered at hospital level.

Unfortunately, due to changes in data availability, we 
have to use three different versions of the derivation 
index to cover the full period 2002/3 to 2015/16 – the 
'Economic Deprivation Index' from 2002/2 to 2010/11, 
then the 'Index of Multiple Deprivation 2010' for 
2011/12 and 2012/13 and finally the 'Index of Multiple 

Deprivation 2015' for 2013/14, 2014/15 and 2015/16. 
These indices are all based on broadly similar data and 
methodology, however, so it is reasonable to compare 
the rankings over time (http://indicesofdeprivation.
co.uk/2015/10/01/what-can-and-cant-you-use-the-
indices-for/). We also analysed trends in waiting time 
differences between the North and South of England, by 
using a model with random rather than fixed effects at 
hospital level.

Results

The main results are shown in figure 2. Patients in the 
most deprived fifth of English neighbourhoods waited 
about 50% longer than those in the least deprived fifth in 
2002. This inequality gap fell to about 10% by 2008, and 
then rose thereafter to around 20% by 2015/16.

Although Figure 2 shows a small decline in the gap in 
the final year, from 2014/15 to 2015/16, this is more 
likely to be a transitory 'blip' due to missing data than a 
real decline. Figure 3 shows that there was a substantial 
and unexplained rise in missing data between 2014/15 
and 2015/16, which was particularly large in the most 
deprived fifth but did not occur in the least deprived 
fifth.

In 2015/16, angioplasty patients from most deprived 
areas (LSOAs) waited 8.6 days more than patients from 
least deprived areas (52.6 waiting days vs 44 waiting 
days), which is equivalent to a 19.51% longer wait for the 
most deprived patients. The average angioplasty waiting 
time in 2015 was 48.7 days.

In 2008/09, angioplasty patients from most deprived 
areas (LSOAs) waited 3.9 days more than patients from 
least deprived areas (37.2 waiting days vs 33.3 waiting 
days), which is equivalent to a 11.56% longer wait for the 
most deprived patients. The average angioplasty waiting 
time in 2008 was 35.8 days.

In 2002/03, angioplasty patients from most deprived 
areas (LSOAs) waited 36.9 days more than patients from 
least deprived areas (107 waiting days vs 70.1 waiting 
days), which is equivalent to a 52.66% longer wait for the 
most deprived patients. The average angioplasty waiting 
time in 2008 was 88.1 days.
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From 2008 to 2015, we see an increase in the average 
wait for angioplasty of 12.9 days (= 48.7 – 35.8 days). For 
the patients from most deprived LSOAs, the increase is of 
15.4 days (= 52.6 – 37.2 days). For the patients from least 
deprived LSOAs, the increase is of 10.7 days (= 44 – 33.3 
days).

The waiting time gap between patients living in the most 
and least deprived fifths of English neighbourhoods was 
11.6% in 2008, 23.0% in 2014 and 19.5% in 2015. The 
7.9% increase in this gap between 2008 and 2015 (19.5% 
minus 11.6%) has 95% confidence intervals 16.8% to 
-0.9%. This is not significantly different at the 5% level of 
confidence but is at the 10% level. The 11.4% increase 
in the gap between 2008 and 2014 (23.0% minus 11.6%) 
has 95% confidence intervals 20.8% to 2.1%, and so is 
significantly different at 5%.

Interestingly, there is little sign of a rising inequality gap 
between the middle fifth and the least deprived fifth 
of neighbourhoods in England. Figure 4 shows that the 

inequality gap between the least deprived and middle 
fifth has remained fairly constant since 2004, at just over 
10%, with only very slight and non-significant upward 
shifts in 2013 and 2014.

There are no signs of 'breaks' in these data series 
immediately after 2010/11 or 2012/13, giving us further 
confidence that our findings are not driven by the change 
in deprivation indices in those years.

Full details of the main regression findings are shown in 
Table 1 (in particular, see Panel c for the % changes in 
waiting times for a patient living in the nth deprived fifth 
with respect to the least deprived fifth).

Finally, we found no significant North-South differences 
in waiting times, as shown in Figure 5. The y-axis shows 
the proportionate waiting time gap between the North 
and South of England for each year, such that 0.1 means 
a 10% gap. As you can see, the 95% confidence intervals 
for all of the gaps cross zero.

Figure 4

Table 1

Figure 5
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Conclusion

Although we cannot yet be sure, early indications suggest that socioeconomic inequality in waiting times for non-
emergency coronary angioplasty within hospitals may have started rising in England since 2008, along with the 
rise in average waiting times. Patients in the most income deprived fifth of English neighbourhoods waited about 
10% longer than those in the least income deprived fifth in 2008, but this gap has gradually grown since then to 
around 20% by 2015/16. However, although this trend was consistent up to 2014/15, and the difference between 
2008/9 and 2014/15 was statistically significant, there was a small unexplained fall in 2015/16 associated with a rise 
in missing data. A formal statistical test of the difference in the gap between 2008/9 and 2015/16 shows that this 
difference is only statistically significant at the 10% level.

Average hospital times have continued to grow since 2015/16 (http://www.qualitywatch.org.uk/indicator/treatment-
waiting-times) so our expectation is that social inequality in waiting times will also have continued to grow since 
2015/16. We cannot be sure, however, until data for 2016/17 are analysed. The UK government still does not publish 
routine analysis of social inequality in waiting times alongside its standard waiting time performance data, and so the 
best we can do as academic researchers is to find out what has been happening to waiting time inequalities with a 
two or three year lag.

We also examined North-South differences in waiting times, and found no significant differences.

We do not know why within-hospital inequalities in angioplasty waiting times occur. One potential cause is 
differential care seeking behaviour between more and less deprived patients, with socially advantaged patients 
better able to attend appointments and engage in effective “elbowing behaviour” to convince clinicians that their 
case is particularly urgent (Cookson et al., 2016). Another potential cause is unconscious bias by clinicians, and the 
practice of a form of “defensive medicine” when setting waiting list priorities for relatively affluent and educated 
patients capable of lodging effective complaints (Moscelli et al., 2018).

When considering the policy implications of our findings, it is important to note emerging clinical evidence since 
2007 that elective PCI for stable angina may be no more effective than medical therapy (Al-Lamee et al., 2018; Boden  
et al., 2007). If so, then longer waits for elective angioplasty may not harm inequality in healthcare outcomes for this 
large sub-group of non-emergency PCI patients. However, this information was not available in the early 2000s when 
the largest inequalities in waiting times were observed – at that time it was believed that angioplasty had better 
outcomes than medical therapy. Furthermore, this inequality may impact health outcomes for other sub-groups of 
PCI patients without stable angina, and inequality in waiting time may be of concern anyway on grounds of patient 
experience and choice, even if health outcomes are uncertain.

Given that there seems to be a relationship between average waiting times and social inequality in waiting times for 
angioplasty, the obvious solution to this potentially emerging equity problem would be to reduce average waiting 
times through national level investments in capacity. That may not be a realistic option in the immediate future, 
however, due to ongoing financial pressures on the NHS. The socioeconomic inequalities we observe occur within 
hospitals, rather than between hospitals or large geographical regions. A sensible place to look for alternative 
remedies would therefore seem to be demand-side measures to modify the individual-level behaviour of patients 
and clinicians, rather than supply-side measures to re-allocate resources between hospitals or geographical regions 
of the country.
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