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Abstract
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healthcare system that did not adopt the targémeg/NVe estimate difference-in-differences modéls o
the proportion of people on the waiting list whoited over 6, 9 and 12 months. Comparisons between
England and Scotland are sensitive to whether gladi or unpublished data are used but, regardiess o
the data source, the ‘targets and terror’ regimérigland lowered the proportion of people waitiog f
elective treatment relative to Scotland.
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1. Introduction

The productivity of the public sector is a concefryjovernments around the world. The use
of market type incentives has been advocated asams$nof raising productivity, leading to a
number of experiments in granting greater autondory public service providers and
payment for performance (Osborne and Gaebler 18&@Zkman et al. 1997). The UK
government has generally followed this trend. Buamn important area — the management of
waiting times for treatment in the public healtlveze - it has recently reverted to an older
style of ‘command and control’. The governmentlad targest country in the UK — England
- has used centrally imposed targets for waitinge and penalties for managerial failure in a
regime so strong that it has been dubbed one @feta and terror’ and likened to the targets
set for managers of state enterprises in pre-refdaviet Russia (Bevan and Hood, 2006;
Hood and Bevan, 2005). The aim of this paper iexjaloit a quasi-natural experiment in the
use of this regime to evaluate whether it has aelddts goals.

These goals were to reduce the very long waitsefective care in the English National
Health Service. Health care in the United Kingddok) is predominantly provided by the
National Health Service (NHS), which is funded lgngral taxation, free to the consumer at
the point of use and employs around 1.2 millionpgbe'o For emergency care, individuals
have direct access to specialist treatment, bualioother hospital care (known as elective
care), which accounts for around half of all categy must first contact their General
Practitioner (GP). The GP provides a referral tgpacialist employed in an NHS hospital.
The individual waits for this first specialist apptment and, if more intensive treatment is
required, then waits again for admission to hogspitaese waits, particularly for admission,
have historically been very long: for example ie tarly 1990s waits of over two years were

not unknown.

Not surprisingly, the length of these waits hasnbaekey political issue for several UK
governments. During the 1990s, the Conservativeeigouent instituted market-orientated
reforms on the supply side of the UK healthcareketa(Cutler, 2002; Propper, 1995a) to
improve NHS productivity. One of the primary aimasato reduce waiting times for elective

care. These did fall, but not by as much as theegoaent - or the public — wanted. In 1997

! A limited private sector, specialising in treatrteefor which there are long waiting lists, exists.



mean waits were still around 23 weeks (Siciliand &furst 2004) and maximum waiting
times of over 18 months still existed when a newdLa administration was voted in, partly
on the basis of concerns over NHS performanteresponse, the incoming administration
instituted an end to the market reforms and redetidean older policy of central ‘command
and control’. Initially, these changes emphasiseebpmeration and collaboration (Oliver,

2005), but starting in 2000 the English NHS ins&itba more aggressive target based policy.

A key target was waiting times for inpatient caMaiting times were published and used as a
basis for direct sanctions and rewards. The samtigere the dismissal of key managers of
hospitals for poor performance against these targatl the rewards were the granting of
greater autonomy (the freedom to keep certain ssegsl and less central control) for hospital

managers who performed well.

However, while this regime was implemented in Endldeginning in 2000, it was not
implemented in other parts of the UK. In 1999, Ui€ government devolved responsibility
for health services and new administrations wigpoasibility for the provision of NHS care
were created in Scotland, Wales and (for some titwjhern Ireland. The previously UK-
wide Department of Health’'s remit was restrictedEtagland only. So while in 2000 NHS
hospitals in England were set a target of a maximuai for inpatient treatment of 18 months
by the end of March 2001, which was to decreaseahnby 3 months until a maximum of
six months in March 2005, targets such as thesethedassociated sanctions for non-
performance were not imposed in all three othent@es. However, while maximum waits
have fallen in England since 2000, it has not beetematically empirically tested whether

this is due to the target regime.

More generally, there have been very few empitiesis of command and control strategies
in the NHS despite their popularity with successagninistrations (the market reforms of
1991-1997 are an exception). The reason is sinyegovernments tend not to introduce
policy experiments. Instead, policies are introduireall of government — including the NHS
- at once. So robust empirical testing of the ustamets as a way of implementing policy

was not possible before devolution.

2 In addition to concerns over waiting times, therze also concerns that the chief agents of charsge
selection of GPs who purchased hospital care dirednstituted a policy which favoured their patig at the
expense of others. For evidence see Propper 808P, Gravelle et al., 2002; Dusheiko et al., 2QTH6.
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This paper exploits the ‘natural experiment’ of teenmon policy environment operating in
England and one of the other three countries irJike Scotland - prior to devolution and the
policy divergence post-2000 to test the impacthef targets and terror’ regime on elective
waiting times in England between 1997/98 and 2003We use a difference-in-differences
estimator to net out the effect of common trendsilwoed with different pre-policy levels.
We select Scotland, rather than Northern IrelantlVaies, as the appropriate comparator to
England. It is the largest of the three devolvethiadstrations and has a greater degree of
devolution and independence of its Parliamentldd éas a more self-contained healthcare
system (there are less cross-border flows betwewglakd and Scotland as compared to
between England and Wales). While Scotland is tbeerobvious choice of comparator than
the two other smaller counties, previous analyses mot been able to examine Scotland
because of potentially important differences in plublished data on waiting times. In this
paper, we use both the data which is publishedanfamitoring purposes and the data which is

not published to overcome this problem. In all we three data sources (detailed below).

Using all three sources, our estimates indicatettiea‘targets and terror’ policy significantly
reduced waiting times. Our estimates show that muslwaiting fell across the whole
distribution of waiting time, with the greatest postionate fall being for the longest waits.
The proportionate reduction in the numbers waitivgr six months was around 20%; the
proportionate reduction in the numbers waiting 1@ths or more was closer to 60%. We

conclude that the policy of ‘targets and terror'tite stated airh

2. The Devolution of the NHS as a Quasi-Natural Exgriment

Since 1948 the UK NHS has provided universal cayertbat is free at the point of use,
largely funded from taxation. Reforms have come gmake, and while the policies have been
administered by different organisations in the foauntries, the broad thrust of policy has
been the same in all four and the policy differenicave been marginal in comparison to the
similarities (Alvarez-Rosete et al., 2005). Howevier 1999, the UK government devolved

responsibility for the health service, creating nadministrations with responsibility for

® There is a large literature on the unintended eguences of target setting and the impact of paiitio of data
on behaviour of service providers. A well known exde in health care is the publication of data attomes



policy and provision of NHS care in Scotland, Wadesl (for some time) Northern Ireland.
The previously UK-wide Department of Health’s remds restricted to England only. While
the specific powers of each devolved administrasi@nslightly different, each has significant
freedoms with respect to NHS policy (Alvarez-Roseteal., 2005). As the policies of the
three non-English countries differ and we use @ugtland as a comparison in this paper, we

discuss only Scotland and England here.

Before devolution waiting times targets were setthy Patients’ Charter (Department of
Health, 1995). The Charter was common to the twantrees and set a maximum waiting
time of 18 months for 1997 and 1998. Although Szudl offered a guarantee that from April
1997 no-one would wait more than 12 months (S¢otD#fice, 1997), this guarantee (as all

Patients’ Charter targets) was not backed up lmpgtmanagerial sanctions.

Post devolution the Department of Health in England2000 announced an ambitious
‘modernisation and reform’ programme (DepartmentHefalth, 2000). Waiting list policy
shifted to how long patients had to wait. The NH&nFset out a set of escalating targets for
waits: “[b]y the end of 2005, the maximum wait for inpatigreatment will be cut from 18
months now to six months [...] The Plan will seeageatl reduction of maximum inpatient
waits from 18 months through 15, 12, 9 down to 1§ aventually [by 2008] 3 months.”
(Department of Health, 2000, p.105).

The targets were strongly linked to managerial sans for non-performance. The main lever
was the threat to senior management’s jobs. Thewee strong internal career structure for
managers within the NHS, so that publicly recorgediormance is an important aspect of
NHS managers’ career concerns. Waiting times frefarral to inpatient admission, with a
limited set of other key targets and a ‘balancemtescard’ of a wider set of indicators, were
used to calculate an annual star rating (which ednfjom zero to three) for each NHS
hospital. These were published and used as a f@s@irect sanctions and rewards in a
regime so aggressive it has been likened to thevbalr of the Stalinist regime in the USSR
and dubbed ‘targets and terror (Bevan and Hood)62MHood and Bevan, 2005). The
sanctions were the dismissal of key managers gfitads for poor performance against these

for coronary care in New York (e.g. Hannan et 8P4) and numerous examples exist in the educatenature
(e.g. Kane and Staiger 2002). The data used henetdenable us to examine unintended consequences.



targets and the rewards were the granting of greatnomy (the freedom to keep certain
surpluses and less central control) for hospitatagars who performed well.

The Scottish Executive adopted a different polleyom devolution in 1999 it focused on the
abolition of the 1990s ‘quasi-market’ and the raduction of a professionally-led,
integrated system based on concepts such as maclagedl networks (Alvarez-Rosete et al.,
2005). Targets played little role. In particularee compared to the Patients’ Charter, waiting
times were considerably downplaye@he overall guarantees of 12 months remainedigio

there were (new) exceptions for certain (undefirshiditions of ‘low clinical priority.’

In 2000 the Scottish Executive set down an “expgixta that waiting times should not
exceed 9 months by the end of December 2003 andlkd that specific targets were to be
developed for key specialties (angiography, angityl and cancer investigations) (Scottish
Executive 2000). Waiting times at hospital levekrevaot made public and the waiting times
“expectation” was not strongly monitored. Even ae las 2002 most of the focus was on the
management, rather than the length, of lists (A&tibtland, 2002). At this point, the
Executive expressed a concern over the increasgieg$the ‘deferred’ waiting list, on which
patients had no guaranteed waiting time (detailthisf list are discussed in the data section
belowy.

By 2003, there were some signs that the policydotl&nd was changing. The White Paper
issued in February 2003 (Scottish Executive, 2Qff8red patients “a guarantee that our
national targets will be met...[and] monitored... Ipatient is not treated by their local NHS
within the National Guarantee, we will give thene tight to be treated elsewhere.” This was
still not accompanied by publication of performaratehospital level or the coupling of

performance against targets and managerial sasdiia operated in England. In November
2003 the Scottish Executive did refine its objextivo “12 National Priorities”, one of which

was reducing waiting times.

* This history of policy to tackle waiting times sendevolution in Scotland draws heavily foltp://www.audit-
scotland.gov.uk/docs/health/2005/nr_060216_waitiinges.pdf

® Indication of the weakness of commitment to waitiimge reductions is further given by the fact ttia 2002
Performance Assessment Framework included ‘prodoesards the waiting times targets’ as only onenofe
than 60 indicators on which NHS Boards were judagettheir annual performance review.




Table 1 summarises the differences in the maximuattinvg times set for hospitals in each
year. The level in England was higher initially.eTannouncement in 2000 - which covered
the time period upto 2005 - was to drive the maximwaiting time steadily downwards in

England through a set of ever-stricter targets. $hettish administration maintained their
target of 12 months until 2003/4 and only then Imteit. The net effect was that by 2004/5
the target in England was below that allowed intfaod despite being 6 months higher in
2000.

In summary, between 1997 and 1999 both countriessted on reducing the numbers on the
list without strong managerial sanctions. From 2@@0icy in the two countries diverged,
England implemented a policy of a planned reductionwaiting times backed up by
managerial sanctions whilst Scotland had no planmellictions until 2003 and no link
between waiting times and assessment of manageedbrmance. What we test here
therefore is not the effect of targets per se,thateffect of a stringently-monitored targets
policy with associated sanctions for failure relatito a set of aspirational and historical

targets that had no associated sanctions andditde

Differences in the use of targets also existed detwEngland and the other two countries of
the UK. We do not use these as comparators hemty pacause they are smaller — Scotland
has a population of over 5 million, Wales just un8anillion and Northern Ireland around

1.7 million - and partly because previous resedral shown differences in the effect of

waiting times targets for England compared to Wates Northern Ireland.

Alvarez-Rosete et al. (2005) compare published im@itimes in England, Wales and
Northern Ireland at two dates - 1996/7 and 2002H&y examine the total proportion of the
population waiting, the proportion of those waititess than 3 months for an outpatient
appointment and the proportion waiting less thannsonths for an elective admission and
conclude that on all these measures performanEagtand improved, whilst in the two other
countries performance worsened. Bevan and Hood52@8amine annual data on the
percentage of patients waiting over 6 and 12 mofdh4.999 to 2005 in Northern Ireland,
Wales and England. The data show a sharp fall igldfd in both series, while the
performance in Northern Ireland and Wales is mumbrgr, with no fall in either of those two
countries in the percentage waiting longer thannsonths, and some fall in the percentage

waiting over 12 months in Wales, but little chamgéNorthern Ireland until 2005. Neither of



these papers undertake statistical tests of wheltteepolicy resulted in the differences in

performance.

Hauck and Street (2007) examine the differencealicy in England and Wales. Waiting
times targets were abandoned in Wales in the imabegiost devolution period. They use
routine discharge data collected over the peric@7482002/3 from three English and one
Welsh hospital trusts close to the English-Welstdboto ascertain whether there is evidence
of differential performance that relates to therdopwhere the hospital is located. They find
that activity levels remained constant in Welshpitass, the proportion of day cases fell, and
mortality rates rose. They also examine whetherep& wait less time if funded by an
English compared to a Welsh purchaser of care. 8\iduck and Street (2007) find that the
stronger waiting times regime for hospital managar&ngland has a positive impact on
throughput and an outcomes, they do not actualy wehat is examined here - whether
English hospitals have shorter waiting times than-English ones after the introduction of
the ‘target and terror’ policy. Instead they tedtether hospitals respond differentially to
Welsh and English purchasers of health care who-1#89 also operated under a different

waiting times target regimes.

In terms of policy assessment, it should be ndtetl devolution allowed Scotland to pursue
its own policies with respect to resources andistabf the NHS. NHS allocations per capita

have historically been higher in Scotland than ngland (in part due to the poorer levels of
population health and greater population dispersio8cotland). Post devolution, resources
have increased in both countries, but there is sewdence that they have risen faster in
England than in Scotland (e.g. Munro and Tosi, 2@0%arez-Rosete et al., 2005). Isolating

the impact of waiting list targets therefore maguiee controls for changes in resources and

we address this in our empirical analysis.

3. Methods

We focus on the impact of the policy at the maximanmounced waiting times and at a
shorter wait as well. We analyse quarterly datacaintry level for the two countries from
1997/8 to 2003/4 on the percentage of personsngaftir elective care for more tham”
months, wherem is defined as six, nine and twelve. The latter tub-offs are maximum

targets in England during our data period: twehanths was the permitted maximum at the



end of the 2002/3 financial year and nine months tha maximum at the end of 2003/4. Six
months is below the English target for the pericdamalyse, but was a target for just after the
period covered by our data and one that was pyldichounced in 2001. As the majority of
waiters actually wait for under 6 months examinthg cut-off allows us to examine the

impact of the policy on the bulk of the distributiof individuals waiting for care.

We first present graphical analyses to show paitefo statistically test whether the target
regime lowered waiting times we estimate a diffeeem-differences (DiD) estimator.

The model is:
(1) p]T:am+ﬁmEj+ym|[tEU.]+5ml[tD1]Ej+)(jtgm+£Tt

where pj is the proportion of people on the waiting list tireg longer thanm months (= 6,

9, 12) in countryj={Scotland, England}in quartert, E, =1 denotes England,, =1 if the

jad
periodt is during the policy regime (2000/1 onwards), Bemtvise andx; is a set of other

time varying covariates which may affect the outesnirhe coefficients of interest adg.

Devolution took place in 1999/00. Although this wase year before the targets and terror
regime was introduced in England, we omit 1999/mfrour analysis in order not to

contaminate the policy-off years with any chandest tnight have happened in the year of
devolution. 1997/8 and 1998/9 are policy-off yeamnsl 2000/1-2003/4 are policy-on years in

England and policy-off years in Scotland.

As 9, in (1) recovers the effect of the policy changesEngland only if there are no

(exogenous) differential time trends in Scotland &mgland (Blundell and Costa Dias, 2002).
To test for these we re-estimated (1) allowingddull set of country specific year dummies.
In this analysis we include 1999/00.

We initially estimate models without time-varyingvariates that measure resources at the

country level. We then allow for time varying cowdes to test that the results are not driven

by other policy changes.
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4. Data

We use two types of data to overcome the problenadt of comparability in the data
published by the two governments. The sources arteng list census and hospital discharge
data. Census data are published by the Departnidiéalth (England) and NHS Scotland,
but are not comparable between the two countriéisem published form. Census data give a
snapshot of the list on a particular date, witloinfation about length of time at the census
date but do not provide information on the totaitweaalised when patients are admitted to
hospital. Hospital discharge data are not usecdhbyauthorities in either country to monitor
performance against waiting time targets. Waitinges in discharge data are collected at the
start of the hospital episode and so provide infdrom about realised waits but not about

patients who are still on waiting lists.

Census data

Quarterly country-level census data for Englandfesen the KHO7 returns (Department of
Health, unpublished; Department of Health, 2007%) 1897/8-2003/4. These cover NHS
provided car® They show the size of the list and the numberisivgain 3 month bands on
each census date — the last day of the month ie, Beptember, December and March. The
comparable data for Scotland are taken from thethniprSMR3 return (ISD Scotland,
unpublished). This is individual level data whicftludes specialty, date joined the waiting
list, and information about eligibility for a waity list guarantee. We use this to construct

quarterly country-level data for Scotland that rhatee English KHO7 returns.

In both Scotland and England the census data ex@ungione on a “planned” programme of
treatment, as this is scheduled according to @lrfiactors rather than resource availability
For the period analysed here, such planned tredasnoemprised 24% of total admissions in
England and 18% of those in Scotland. However, @atahe two countries differ in the

inclusion and treatment of certain other patients.

® In the last year of our data, some NHS activitEmgland was provided in private sector treatmentres that
specialised in providing elective care charactdrisglong waiting lists. Data are not availabletioa waiting
times for care in these centres. These providasuated for a small proportion of elective care tihesy were
used because their waiting times were shorterttiase of NHS providers, exclusion of these progdeitl
overestimate the size of any positive gap betwewglahd and Scotland.

" An example of a planned treatment is a courséeftherapy.
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Most importantly, there are those who for persarainedical reasons defer admission (turn
down a reasonable offer of admission or fail tontup for an arranged admission date) or are
suspended from the list for a period of time (bseathey pre-arrange with the hospital that
they are unavailable for admission). Such patiemésincluded in the census statistics for
England provided they are not suspended from #teoh the census date itself. The waiting
times of such patients are generally reset to roum the date of deferral. For patients who are
suspended, waiting times are calculated excludnegtime spent suspended. In contrast, in
Scotland, patients with a deferral or suspensiorevalocated an availability status code
(ASC; until 2003/04 known as waiting list guaranteeption codes), which indicated the
circumstances that had made them unavailable forissibn. These patients were then not
covered by waiting list guarantees and were excw®gether from the published statistics.
Until 2003/04, such patients would usually haverbpet onto the ‘deferred’ waiting list for
which recording of the waiting time was not mandgato

The SMR3 and KHO7 also differ in the treatment afignts judged of low clinical priority,

patients awaiting highly specialised treatments atints waiting for treatment at a time of
exceptional strain on the NHS. In Scotland thesgepts are also covered by ASCs and
excluded from reported statistics, whereas in Exgkhey are included. As an illustration of
the size of the issue, in December 2002, there yusteunder 109,000 persons waiting in
Scotland. The number excluding those with ASCs jssunder 79,000 indicating that 28%

of persons waiting have an ASC code.

Hence the census data cannot be adjusted to malentaely like-for-like comparison

between the two countries. We cannot identify, frdre English data, patients who are
equivalent to the patients allocated ASCs in Saodtlao we cannot exclude them from the
English data. Nor can we adjust the waiting timésleferred and suspended patients in
Scotland in the same manner as for English patiéftslly, a large proportion of patients

with ASCs had unknown waiting times prior to 20GB/0

Hospital discharge data

We use a 10 per cent random sample of the dischdogepital Episode Statistics database
(HES) (Department of Health, various) for Englamdl @ 50 per cent random sample of the
Scottish Morbidity Record (SMRO01) (ISD Scotlandyigas) for Scotland. These discharge

data are known as episode data and contain infmmatbout inpatient and day-case
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(ambulatory surgical treatment) episodes in the NH$ episode data comprise admitted
patients only and are recorded at the end of epidode when the patient is discharged from
care. Waiting times are derived as the differenesvben the date of decision to admit the
patient and the admission date. Around 11% of aslonis have unknown waits in England;

the comparable figure in Scotland is less than 1%.

To construct quarterly country-level waiting timeries comparable to the census data we
follow the method described by Dixon (2004) to rhatiischarge data to census data. We use
waiting times information from inpatients and dases discharged from April 1997 to
March 2006, excluding those on a planned prograrmfngeatment. We then aggregate

across all patients within country and quarter.

Even with these adjustments the episode data artetady comparable with the Census data.

As the episode data are collected after the patiasteft the list to be admitted into hospital,

they do not include patients who leave the walilisigfor other reasons, for example, because
they die or no longer need treatment. In Englabhdua 15% of those leaving the list each

quarter are removed rather than admitted. The atpnt figure for Scotland is not publicly

available.

Table 2 summarises the main differences betweethtike data sources. As the data cannot
be made totally comparable, the analyses presdmesiuse all three sources, so we make
three estimates of the impact of the policy. THéetknces between these data could lead to
the following bias. Suspended patients are reconteéde English census data with their re-
set dates. They are excluded completely from thatiSh census data. If we assume that
English suspended patients have recorded waitsatieashorter than the average wiaite
use of census data could create a bias towardsd@rsthorter waits in England. However, as
we undertake a DiD analysis, this potential bialy amnises if there were significant changes

in the number of suspensions in England or the murabASCs in Scotland.

8 We undertake our difference-in-differences analyfee quarters upto and including March 2004 bt the
episode data for a longer period in order to ateédobvious problem of censoring. Individuals \hkn only be
censored if they have to wait more than 24 monties March 2004. There were less than 1% of indigid on
waiting lists at the end of March 2003 who waitedrenthan 24 months.

° We cannot assess this assumption using availalée d
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The number of suspensions in a quarter as a pagewf the number waiting at the census
date is quite constant for most of the period igl&nd, but with some marked increases at the
beginning and the end of the period. The quartedynber of ASCs in Scotland as a
percentage of the number waiting at the census idateakly increasing over the pertd
Therefore the bias discussed above may arise. @6epit could also be the case that ASCs
are being used to move long waiters off the listtHat case there would be a bias towards
longer waits in England when ASCs were excluded.

The episode data do not include patients who Itlaedist for other reasons than admission,
for example because they die or no longer needntiegd. This is the case for both Scotland
and England. Deferred and suspended patientseatedr equally in the episode data for the
two countries, as their waits are recorded fromdate at which the decision is taken to put
them on the waiting list for admission until theirgoat which they are admitted and the

treatment takes place. There is therefore no biaards shorter waits in England or Scotland
using episode data, unless there are differencestowe as to the number and reasons why
patients leave the list. We are unable to assesktter as there is no information available as

to why people leave the list in Scotland.

Table 3 presents simple descriptive statisticsHfervariables included in our models.

5. Results

5.1 Descriptive analysis

Fig. 1 presents Census data for the two countweh, and without ASCs for Scotland, for

June 1997 to March 2004. The first panel showgptbportion on the list waiting 6 months or

more, the second those waiting 9 months or more,tla@ third those waiting 12 months or
more. The first panel shows that the percentagesnge months or more in England is

higher than the comparable figure from the publistiata in Scotland for the whole period.
Using the published Census data, it would thereff@renferred that the percentages waiting
in England were higher. These were the compariseade by the government in Scotland.
However, if the number of ASCs with known waitingés, which were not published, are

added back into the Scottish data, the picturevsnsed: the percentage waiting in Scotland is

19 Data available from the authors.
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higher from March 2000. The percentage waitingudilg ASCs rises steadily after 1999
with a peak in March 2002. After this there is #, fand the levels return by the end of the

period to a level comparable with that at the beigig.

In terms of the potential impact of the target pglithe English data show a fall in the
percentage waiting from the date of the policy omsawhile the Scottish data, with or
without ASCs, do not fall for another 2 years.

The second panel presents the percent waiting 3hean more. The target of zero was to be
reached in England by March 2004 and is shown byvirtical line. The figure shows the
percentage waiting in England fell after 2001 aidl appear to reach zero in time for the
target deadline of 31March 2004. In Scotland there was no fall in 208ty downward
trend appears later. There is again a large driterdn the picture for Scotland with and
without ASCs. Excluding ASCs, the percentage wgittwer 9 months appears to reach zero
by the end of the period, but including ASCs, tieecpntage waiting over 9 months is still

over 10% at the end of the period.

The third panel presents the percent waiting 12thgor more. The vertical line marks the
date at which the target in England was zero. Igl&nd there is a fall after 2001 and the
percentage appears to have reached zero by thet tdegdline of 31 March 2003. In
Scotland the picture is very different dependingwdrether ASCs are included or excluded.
When they are excluded the percentage waiting b2enonths is zero (or very near) for the
whole period. But this is not the case when patienth ASCs are included, so Scotland
appears to have met its target but would not hareedf it had adopted English rules for
classifying patients on inpatient waiting lists.

Figure 2 presents the comparable figures deriveh fadmissions data for the same period.
The proportions waiting, in all three panels, aighlr in England than in Scotland for all the
period. However, as for the census data, the ghpelea the two countries narrows after the
introduction of the policy in England.

A difference between the admissions and the cedatasin England is evident. The former
are less clearly downwardly trended than the phbtiscensus data. As discussed above, the

difference between these two series could be dileetdreatment of deferred and suspended
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cases in England in the Census data. In Scotlamédmission and census series are more
comparable, with the admissions data taking valuetsveen the census series with and
without ASCs.

5.2 Estimation results

Table 4 presents the difference-in-differencesestes. The estimates are from equation (1)
with no time varying controls and a single timentte The first set of estimates in panel (a)
shows that the policy significantly reduced the pmions waiting 6 months in England
relative to Scotland. The proportion waiting 6 nfentor more fell by between 6 and 9
percentage points more in England, the amount di#pgon the data source. The estimate of
the policy effect using the admissions data is w&émyilar to that using the census data without
ASCs. Adding in the ASCs increases the estimatgmhaiof the target regime as expected
from Figure 1.

The results in panels (b) and (c) show that theneséd impacts of the policy on 9 and 12
month waits are also statistically significant. Agthese results are robust to whichever data
source is used. Comparing data sources, the patierthe estimates are very similar across
all three waiting times. The estimates from thesege data are very similar to those from the
census data without ASCs. These indicate a falh glercentage points in the percentages
waiting over 9 months and around 2 to 3 in the prgpns waiting over 12 months. Again,

the inclusion of ASCs increases the estimated itngfiahe policy in England.

In terms of proportionate change, the fall of 6ceatage points for the episode and Census
data without ASCs for the six months wait is in teler of a 20 percent fall from the
proportions waiting in June 1997. The comparabtenades for 9 and 12 months are of the
order of a 35 and 60 percent fall respectively. Tdrgest proportionate fall is therefore for

the longest waits i.e. those that were subjedtedadrgets.

Allowing for more complex time effects and timeyiray covariates

To test the robustness of our results to possiliierences in effects of policies implemented
before devolution, we re-estimated (1) allowing frfull set of country specific year
dummies. Table 5 present the results for this $ipation. For all three sets of results, relating
to the proportion waiting more than 6, 9 and 12 thenwe find that there are no significant

differences between the year effects in Scotlardi EBmgland pre-devolution, supporting the
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view that a similar policy was operating in bothuntries and that the DiD results we found in
Table 4 are not due to differential trends preoli

Post devolution, the results in Table 5 indicatat tihe percentages waiting longer than 6, 9
and 12 months rose significantly in Scotland in 2@hd 2002, compared to the base year
1997. This result holds using either the episoda dathe census data including ASCs. These
increases are not found in the census data exgudiBCs. For all data sets, however, the
pattern of coefficients show that the policy ofgetr and terror in England significantly
reduced the percentages waiting longer than 6, ® l&h months in England relative to
Scotland in all years post 2000. The gap is sigaifi in all years 2001 onwards and grows
monotonically post policy implementation in all tfe nine estimates except one. These
patterns are suggestive that the forward knowlexdgeghter targets did not deter managers
from making effort in the later years and thatploéicy had an impact almost immediately

Both the English and the Scottish governments aswd health spending during the period
following devolution. There is some lack of claripbout the relative rates of growth:
Alvarez-Rosete et al. (2005) show that the growtBdotland in spending per capita in the six
years from 1996/7 was slightly less than in Englahdugh these results are very sensitive to
the exact time period analysed and which measumestfurces is examined. It is possible
therefore that the difference we observe is duditierences in resources rather than the
effect of targets. We therefore re-estimated the Bpecification (1) adding in a control for
total healthcare expenditure per capita in bottties?. The results are shown in the second
column of Table 6 for the census data without Afie results are similar using the other
data sources). The estimates without the time mgrgontrols are repeated in column 1 for
comparative purposes. The DiD estimates fall fer shorter waits, but all estimates of the
policy remain significant and negative. The coeéints on health care resources per capita

are not significantly different from zero in anytbe three models.

As an alternative control for resources, we uséal {@ountry level) all NHS staff (full time
equivalent) per capita. The results in Table &dtltolumn, show that the DiD estimates of

the policy effects are still negative but again Benathan without the control (and also

' The forward announcement may have led to switclihgffort between years and we cannot identifg:thi
however, we can conclude that it did not lead torexh switching that there was no effort undertakethe
initial years.
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smaller than those when controlling for health exjeire). The staffing levels have a
significant negative impact in all three modelswimy that higher levels of staffing decrease

waiting times.

It is also possible that the results are drivendbiferences in population health. Levels of
health in both Scotland and England have been mnpgoover time. There is no obvious
single measure of health at country level thatlated to the need for inpatient care, but the
various UK governments use standardised mortaditips (SMRs) to measure of need in the
allocation formulae when allocating healthcare exiieire to bodies at sub-national level.
We therefore use SMRs to measure need and estinfhleddding annual standardised
mortality ratios for each country as a control. Tésults are shown in Table 6, column 4. The
DiD estimates again fall a little, but all estimsatd# the policy remain significant and negative.
The coefficient of the measure of need is signifiGand negative for the 6 months results, but
Is not significantly different from zero in the ethtwo models.

6. Discussion

The Labour administration in England in the lastatke has used targets widely to achieve
key political goals for the public sector. The NH&8s been a particular recipient of this
approach, with waiting lists being a central foafisan aggressive target regime with heavy
sanctions for failure to achieve published targdts.this paper we exploit the natural
experiment arising from policy differences betw&aotland and England to assess whether
this regime reduced waits for inpatient care in Iend. After devolution, the Scottish
government did not adopt the target regime that admpted in England. Scotland is a good
comparator to England because of its size, thepggence of its Parliament with respect to
health policy making, and the fact that is it aatekly self-contained healthcare system.

Using a difference-in-differences approach to nétthe effect of common trends combined
with different pre-policy levels, and three diffatesets of data to overcome the particular
deficiencies of any one single source, our reghltsv that the target regime in England led to
a significant reduction in the percentage of pasiewaiting at various points of the
distribution of waiting times. Using the 1999 firgarter Census population as a steady state

population, we can use our estimates to estimaerdgduction in person months per year

12 5ources in Table 6.
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spent waiting above a six months target. This eqga@lproximately 0.58 million person
months. Using the value of a month spent on waitorgelective treatment from Propper
(1995b) updated to 2002 prices, this reduction a@iting time amounts to a value of around
£58 million, which is approximately 0.1% of the NHfsidget in 2002-3. Since what we
estimate in this paper is whether a certain taiiged was met (and not the average reduction
in waiting time) our estimates cannot be used tasuee the full benefits of the policy since
they exclude any estimate of the benefits of thikcypdor those who wait under 6 months.
Under the assumption that the fall in waiting tinoger six months was accompanied by a fall
in time for those waiting less than 6 months, aimeate of the value of the benefit is a lower

bound.

Our methodology cannot isolate the use of targeis fthe use of sanctions put in place to
punish those who did not meet them, as the Enghslicy post-devolution had both
components. In fact the policy we study had thremmonents which differed from the pre-
devolution and the Scottish post devolution regi#rescalating targets, managerial sanctions
and a greater focus on the performance of the ichgi@V delivery unit. We have found that the
combination of the three resulted in changed behawn the part of English hospitals. We
can therefore conclude that the three of thesethlegdad an effect, but cannot disentangle

precisely which of the three drove the performangarovement.

Part of our analyses use published data, which begubject to manipulation precisely
because it is published (e.g. Propper and Wilsod3R0Our results do suggest that one
possible reason the Scottish Census data was peblisithout ASCs was to hide the longer
waits that would have been apparent if these dathldeen made public. Our results also
perhaps suggest that making data available in ubégpdomain probably improves — at least
over time - its quality. The Scottish Census datduding ASCs, which were not published,
shows a rise in percentages waiting from 1999 @220Some of this may measure true rises,
but comparison with the admissions data suggeste s these increases may reflect lack of
attention to ensuring this series was correct, wisdikely to be a function of the fact that is

was not subject to intense scrutiny by governmeptavider levet®,

131t is interesting to note that the reduction ia téngth of time waiting by those with ASCs appesrabout the
same time (late 2002) as the Scottish Executiveesged a concern with these lists (see Figurehi3.gerhaps
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Finally, a decrease in waiting times does not,terown, imply that the policies have been
welfare increasing. Reducing long waits does noessarily lead to shorter mean or median
waiting times, though in fact we find that waititimes fell at the lower (non targeted) end of
the distribution as well as at the top. More gelhgrdhere is a large literature on the
unintended consequences of target setting andrtpadt of publication of data on behaviour
of service providers. In the context of waiting times, it has been adjthat shorter waiting
times may have been achieved by targeting lessyngsgteents or by reducing other activities.
At present there is little evidence of either adgh responses (Bevan and Hood, 2006) in the
UK: a welfare calculation of the use of waiting émtargets would need to establish whether

such practices were widespread and remains forefuasearch.

indicates that making this deferred list the subjgg@ublic concern might have improved the recogdof

waiting times for patients on this list.

14 A well known example in health care is the pulilma of data on outcomes for coronary care in NeovkY
State (Hannan et al. 1994), which led to physiciaitls higher death rates practicing outside théesés well as

to improvement in performance by those remaininghi@ state. Numerous examples exist in the edutatio
literature (Kane and Staiger 2002).
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Table 1. Target maximum waiting times (months) in EBgland and Scotland

1997/98 1998/09 1999/00 2000/01 2001/02 2002/0303M4 2004/05
England 18 18 18 18 15 12 9 6

Scotland 12 12 12 12 12 12 9 9
Sources: see text.

Table 2. Categories of patients included in Censwsd Episode data

Census data Episode
Scotland Scotland (inc. data

Patient category England (published) ASCs)
Patients admitted as part of a planned
program of treatment Excl. Excl. Excl. Excl.
Patients suspended from list on census date Excl. xcl. E Incl. Incl.
Patients who have deferred/been suspended Incl. (with
prior to census date adjusted waits) Excl. Incl. Incl.
NHS patients treated in private facilities Excl. cEx Excl. Excl.
Patients not discharged (at the end of the
episode) by 3 March 2004 Incl. Incl. Incl. Excl.
Patients never eventually admitted (e.g.,
those who die, or recover without treatment) Incl. Incl. Incl. Excl.
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Table 3. Summary Statistics

Variable Frequency Country  Data source Mean Stdev Min Max
Log of per capita health expenditure Annual England Public Expenditure Statistical Analyses 6.8 0.2 6.6 7.1
Scotland Public Expenditure Statistical Analyses 07 02 6.8 7.3
Staff per 1000 of population Annual England NHS Worce Statistics 18.7 1.3 174 20.6
Scotland NHSScotland Workforce Statistics 22.9 1.022.0 24.5
Age standardised mortality rate (per 10,000) AnnualEngland ONS Population Trends 68.7 3.2 66.0 73.2
Scotland ONS Population Trends 82.0 3.579.2 86.9
Percentage waiting 6 months or more Quarterly England Census data 24.2 49 9.1 29.7
Episode data 24.5 3.4 13.6 28.6
Scotland  Census data excluding ASCs 13.8 22 7.1 16.6
Census data including ASCs 28.2 2.8 23.7 33.3
Episode data 17.9 1.8 15.0 21.0
Percentage waiting 9 months or more Quarterly England Census data 10.4 39 01 14.8
Episode data 12.3 28 44 15.5
Scotland  Census data excluding ASCs 35 1.6 0.1 5.3
Census data including ASCs 17.3 25 142 22.1
Episode data 8.6 1.3 7.0 11.3
Percentage waiting 12 months or more Quarterly England  Census data 3.2 21 0.0 5.6
Episode data 5.6 16 24 7.4
Scotland  Census data excluding ASCs 0.1 0.2 0.0 0.7
Census data including ASCs 11.7 19 8.8 15.2
Episode data 4.5 08 3.2 6.1




Table 4. Difference-in-differences estimates of thienpact of the target policy

(a) Percentage waiting 6 months or more

Census data including

Census data excluding

Episode data ASCs ASCs
b/se b/se b/se
Constant 16.71** 26.89*** 14.76%**
0.74 0.98 0.89
Year -1.06%** -1.93*** -2.19%**
0.31 0.41 0.37
Country = England 10.97*** 2.15 14.41%**
1.02 1.36 1.22
Policy = on 6.84** 11.20%* 8.99***
1.52 2.02 1.82
Policy on in England -6.59%*** -9.25%** -6.08***
1.25 1.66 1.50
Number of obs 48 48 48
R-squared 0.793 0.655 0.867

(b) Percentage waiting 9 months or more

Census data including

Census data excluding

Episode data ASCs ASCs
b/se b/se b/se
Constant 8.26*** 16.51** 5.00%**
0.54 0.76 0.60
Year -1.09%** -1.84%** -1.96%**
0.23 0.32 0.25
Country = England 6.77*** -2.00* 9.57%**
0.75 1.05 0.84
Policy = on 5.73%* 9.83*** 7.07%*
1.11 1.56 1.24
Policy on in England -4.60%*** -7.35%** -4.10%***
0.92 1.29 1.02
Number of obs 48 48 48
R-squared 0.746 0.822 0.877

(c) Percentage waiting 12 months or more

Census data including

Census data excluding

Episode data ASCs ASCs
b/se b/se b/se
Constant 3.89%* 10.49** 0.54
0.32 0.48 0.33
Year -0.55%** -0.94*** -0.78***
0.13 0.20 0.14
Country = England 3.16%** -5.09*** 4, 78**
0.44 0.67 0.46
Policy = on 3.54 %+ 6.25%* T i
0.65 0.99 0.68
Policy on in England -3.08%** -5.08*** -2.55%**
0.54 0.82 0.56
Number of obs 48 48 48
R-squared 0.619 0.927 0.828
Notes

1. Standard error in parentheses: * significarit086, ** 5%, *** 1%.

2. Data are quarterly for 1997/8-2003/4; 1999/2001ltted.



3. Estimates for census data for Scotland weighyetthe size of deferred and true lists.

4. Data sources: Hospital waiting times/list statss England, 1997/98 to 2003/04. SMR3 Waiting disnsus:
Scotland, 1997/98 to 2003/04. Hospital EpisodeiSied: England, 1997/98 to 2005/06. SMR0O1 Genacate
inpatient/daycase record: Scotland, 1997/98 to @5
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Table 5: Regressions with country specific year dumies

(a) Percentage waiting 6 months or more

Census data including

Census data excluding

Episode data ASCs ASCs
b/se b/se b/se
Constant 16.03*** 26.33*** 14.12%**
0.71 0.91 0.93
Country = England 11.07%** 1.99 14.22%+*
1.00 1.29 1.31
Year = 1998 0.29 -0.82 -0.89
1.00 1.29 1.31
Year = 1999 -0.60 -1.12 -2.09
1.00 1.29 1.31
Year = 2000 1.74* 2.17 0.51
1.00 1.29 1.31
Year = 2001 4 .25+ 5.23%* 1.73
1.00 1.29 1.31
Year = 2002 3.39%* 4,89+ 0.47
1.00 1.29 1.31
Year = 2003 1.58 -0.31 -3.55%**
1.00 1.29 1.31
England*(Year = 1998) -0.20 0.31 0.38
1.42 1.82 1.85
England*(Year = 1999) -1.52 -1.45 -0.48
1.42 1.82 1.85
England*(Year = 2000) -3.53** -4.74%* -3.09
1.42 1.82 1.85
England*(Year = 2001) -6.09*** -8.41%** -4,91**
1.42 1.82 1.85
England*(Year = 2002) -6.88*** -10.75%** -6.34***
1.42 1.82 1.85
England*(Year = 2003) -10.27%** -12.48%+* -9.23%**
1.42 1.82 1.85
Number of obs 56 56 56
R-squared 0.921 0.849 0.938

27



(b) Percentage waiting 9 months or more

Census data including Census data excluding

Episode data ASCs ASCs
b/se b/se b/se
Constant 7.53%* 16.04*** 4.34***
0.46 0.62 0.56
Country = England 6.74%** -2.44%xx 9.26***
0.65 0.88 0.80
Year = 1998 0.37 -0.89 -0.64
0.65 0.88 0.80
Year = 1999 0.11 -0.73 -0.91
0.65 0.88 0.80
Year = 2000 1.17* 1.60* -0.07
0.65 0.88 0.80
Year = 2001 2.83%* 4,10 0.38
0.65 0.88 0.80
Year = 2002 2,17 3.89%** -0.95
0.65 0.88 0.80
Year = 2003 0.01 -1.41 -3.67***
0.65 0.88 0.80
England*(Year = 1998) 0.08 0.87 0.62
0.91 1.24 1.13
England*(Year = 1999) -0.96 -0.46 -0.29
0.91 1.24 1.13
England*(Year = 2000) -1.85** -2.84** -1.17
0.91 1.24 1.13
England*(Year = 2001) -4.06*** -6.48*** -2.76**
0.91 1.24 1.13
England*(Year = 2002) -5.39%** -9.48*** -4.64%**
0.91 1.24 1.13
England*(Year = 2003) -6.95%** -8.84*** -6.58***
0.91 1.24 1.13
Number of obs 56 56 56
R-squared 0.922 0.941 0.953
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(c) Percentage waiting 12 months or more

Census data including

Census data excluding

Episode data ASCs ASCs
b/se b/se b/se
Constant 3.42%** 10.49%** 0.26
0.21 0.36 0.23
Country = England 3.11%** -5.65%** 4.58***
0.29 0.50 0.33
Year = 1998 0.38 -0.95* -0.24
0.29 0.50 0.33
Year = 1999 0.45 -0.74 -0.07
0.29 0.50 0.33
Year = 2000 1.06*** 1.24** 0.07
0.29 0.50 0.33
Year = 2001 1.95%* 3.22%** -0.21
0.29 0.50 0.33
Year = 2002 2.10%* .77 -0.21
0.29 0.50 0.33
Year = 2003 1.03*** -0.12 -0.23
0.29 0.50 0.33
England*(Year = 1998) 0.11 1.13 0.42
0.41 0.71 0.47
England*(Year = 1999) -0.42 0.56 -0.11
0.41 0.71 0.47
England*(Year = 2000) -0.89** -1.37* -0.21
0.41 0.71 0.47
England*(Year = 2001) -2.40*** -4 55*** -1.12**
0.41 0.71 0.47
England*(Year = 2002) -4.16%** -7.44%** -3.45%**
0.41 0.71 0.47
England*(Year = 2003) -4.66%** -4.69%** -4, 58%**
0.41 0.71 0.47
Number of obs 56 56 56
R-squared 0.930 0.981 0.964

Notes

1. Standard error in parentheses: * significarit086, ** 5%, *** 1%.

2. Data are quarterly for 1997/8-2003/4.

3. Estimates for census data (Scotland) have beahted by the size of deferred and true lists.

4. Data sources: Hospital waiting times/list statss England, 1997/98 to 2003/04. SMR3 Waiting disnsus:
Scotland, 1997/98 to 2003/04. Hospital Episodeisied: England, 1997/98 to 2005/06. SMR0O1 Genacate
inpatient/daycase record: Scotland, 1997/98 to @5
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Table 6: Difference-in-differences estimates allowg for healthcare resources and

population need

(a) Percentage waiting 6 months or more

Population
Log of per NHS Staff per Standardised
No control capita health 1000 of Mortality Ratio
variable expenditure population (per 10,000)
b/se b/se b/se b/se
Constant 14.76%** 10.65*** 18.81*** 37.44%*
0.89 2.85 1.71 9.98
Year -2.19%** 1.37 0.71 -3.46%**
0.37 2.38 1.12 0.66
Country = England 14.41%* 6.91 -4.14 -13.79
1.22 5.09 6.94 12.42
Policy = on 8.99*** 4.08 2.55 0.23
1.82 3.70 2.92 4.21
Policy on in England -6.08*** -4 55%* -3.73* -4.79**
1.50 1.79 1.65 1.54
Control variable -34.79 -4.04%** -2.06**
22.93 1.49 0.90
Number of obs 48 48 48 48
R-squared 0.867 0.874 0.887 0.881
(b) Percentage waiting 9 months or more
Population
Log of per NHS Staff per Standardised

No control capita health 1000 of Mortality Ratio
variable expenditure population (per 10,000)
b/se b/se b/se b/se
Constant 5.00%** 2.05 8.60*** 18.09**
0.60 1.93 1.09 6.92
Year -1.96*** 0.60 0.62 -2.69***
0.25 1.61 0.72 0.46
Country = England 9.57*** 4.19 -6.91 -6.70
0.84 3.46 4.43 8.61
Policy = on 7.07%** 3.55 1.35 2.01
1.24 2,51 1.87 2.92
Policy on in England -4.10%** -3.00** -2.01* -3.35**
1.02 1.22 1.05 1.07
Control variable -24.96 -3.59%** -1.19*
15.59 0.95 0.63
Number of obs 48 48 48 48
R-squared 0.877 0.884 0.908 0.887
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(c) Percentage waiting 12 months or more

Population
Log of per NHS Staff per Standardised
No control capita health 1000 of Mortality Ratio
variable expenditure population (per 10,000)
b/se b/se b/se b/se
Constant 0.54 0.90 2.05%* -4.30
0.33 1.10 0.64 3.91
Year -0.78*** -1.10 0.29 -0.51*
0.14 0.92 0.42 0.26
Country = England 4.78** 5.45%** -2.12 10.79**
0.46 1.96 2.62 4.87
Policy = on 3.1 % 3.54** 0.71 4.,98***
0.68 1.43 1.10 1.65
Policy on in England -2.55%** -2.68*** -1.67* -2.80%**
0.56 0.69 0.62 0.60
Control variable 3.08 -1.50** 0.44
8.86 0.56 0.35
Number of obs 48 48 48 48
R-squared 0.828 0.829 0.853 0.834

Notes

1. Standard error in parentheses: * significarit0&b, ** 5%, *** 1%.

2. Data are quarterly for 1997/8-2003/4; 1999/2i30@mitted.

3. The above results are estimated from censusedatading ASCs. Our other data sources give simaaults.
4. Estimates for census data for Scotland weighyetthe size of deferred and true lists.

5. Data sources: Hospital waiting times/list statss England, 1997/98 to 2003/04. SMR3 Waitingdisnsus:
Scotland, 1997/98 to 2003/04. Health expenditundli® Expenditure Statistical Analyses 2003 (Tahiga)
2004 (Table 8.5a) and 2005 (Table 8.5a). NationdABONS Regional trends 39 (Table 12.1). Age
standardised mortality rate: ONS Population trelis (Table 2.2). Staffing numbers are all NHS stafiole
time equivalent).
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Fig 1. Percentages waiting over 6, 9 and 12 monthSensus data June 1997-March 2004.
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Notes:

1. Data sources: Hospital waiting times/list statssfor England, 1997/98 to 2003/04; SMR3 Waitiisgjcensus
for Scotland, 1997/98 to 2003/04.

2. Vertical lines indicate dates at which the ralgvarget had to be achieved.

Fig 2. Percentages waiting over 6, 9 and 12 monthSpisode data June 1997-March 2004
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Notes:

1. Data sources: Hospital Episode Statistics fagl&md, 1997/98 to 2005/06; SMRO1 General acute
inpatient/daycase record for Scotland, 1997/98)@626
2. Vertical lines indicate dates at which the ralgvarget had to be achieved.
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