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Summary

The Mid-Staffordshire Public Inquiry has published
its findings. The initial investigations were triggered
by an elevated hospital standardized mortality ratio
(HSMR). This shows that the HSMR is being used as
a screening test for substandard care; whereby hos-
pitals that fail the test are scrutinized, whilst those
that pass the test are not. But screening tests are
often misunderstood and misused and so it is
prudent to critically examine the HSMR before cast-
ing it in the role of a screening test for ‘bad’ hos-
pitals. A screening test should be valid, have
adequate performance characteristics and a clear
post-test action plan. The HSMR is not a valid
screening test (because the empirical relationship
between clinically avoidable mortality and the
HSMR is unknown). The HSMR has a poor perform-
ance profile (10 of 11 elevated HSMRs would be

false alarms and 10 of 11 poorly performing hos-
pitals would escape attention). Crucially, the aim
of a post-test investigation into an elevated HSMR
is unclear. The use of the HSMR as a screening test
for clinically avoidable mortality and thereby sub-
standard care, although well intentioned, is ser-
iously flawed. The findings of the Mid-Staffordshire
Public Inquiry have no bearing on this conclusion
because a ‘bad’ hospital cannot uphold a bad
screening test. Nonetheless, HSMRs continue to
pose a grave public challenge to hospitals, whilst
the unsatisfactory nature of the HSMR remains a
largely unacknowledged and unchallenged private
affair. This asymmetric relationship is inappropriate,
unhelpful, costly and potentially harmful. The use of
process measures remains a valid way to measure
quality of care.

Introduction

The Mid-Staffordshire Public Inquiry has recently

published its findings,1 which together with an ear-

lier independent Inquiry,2 report on the quality of

care at Mid-Staffordshire NHS Foundation Trust

(MSFT) and the role of those responsible for perform-

ance monitoring of the Trust. According to the first

Inquiry2 (p. 23), the investigations were triggered by

an elevated hospital standardized mortality ratio

(HSMR), implying that a less elevated HSMR might
have escaped attention—a sobering thought. This
shows that the despite methodological concerns

about the construction of the HSMR,3–8 it is being
used as a population screening test for substandard
care,4,9 where hospitals that fail the test are

scrutinized whilst those that pass the test are paid
less attention and/or are quietly exonerated.
Nonetheless, as Grimes and Schulz warn us,

‘Screening tests are ubiquitous, double edged
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swords that are used unwittingly by the well inten-

tioned . . . screening remains widely misunderstood

and misused’.10 So, despite the findings of the

Inquiry, it is necessary to critically examine the

HSMR before casting it in the role of a screening

test for ‘bad’ hospitals.
A useful screening test provides, amongst other

things, information that addresses a core question

(i.e. is a valid test); has adequate performance char-

acteristics and has a clear post-test action plan.10

After providing a historical perspective to the

HSMR, we examine (i) the extent to which

the HSMR is a valid test (i.e. whether it addresses

the core question of clinically avoidable deaths);

(ii) the performance characteristics of the HSMR as

a screening test for ‘bad’ hospitals and (iii) the clarity

of subsequent actions following an elevated HSMR.

Historical perspective

The present interest in comparing outcomes across

healthcare providers can be traced back to much

earlier times with notable names, such as Ignaz

Semmelweis (ca. 1847), Florence Nightingale

(ca. 1857), James Simpson (ca. 1869) and Ernest

Codman (ca. 1914), who amongst others used mor-

tality comparisons (crude and adjusted) as a lever to

deliver improvements in the quality of care.11–13

The modern era of monitoring outcomes in health-

care can, arguably, be traced back to the first Health

Care Finance Administration report in 198714 with

hospital-specific standardized mortality ratios

comparing observed and expected deaths for

Medicare patients in the USA. Hospitals with

higher than expected mortality were flagged up as

hospitals with potential quality of care problems (i.e.

a screening test). In England, the Dr Foster HSMRs

were first published in 2001, based on methodology

developed by Jarman et al.15 and have been

adopted by other countries such as Canada,16 the

Netherlands,17 Sweden18 and Japan.19 The National

Health Service (NHS) of England has recently pub-

lished its own HSMR known as the Summary

Hospital-level Mortality Indicator.20 Our use of the

term HSMR is not restricted to one particular sup-

plier, but rather to the range of methods employed to

derive an HSMR-type metric, especially in the NHS.
The HSMR is the ratio of observed to expected

deaths multiplied by 100 for each hospital. The

expected deaths are estimated from a statistical

model. If the SMR (within the limits of statistical in-

ference) for a given hospital is <100, then that hos-

pital has a favourable mortality experience; a ratio of

>100 is unfavourable; and a ratio of 100 is neutral.

The difference between observed and expected
deaths is known as excess mortality.

The premise underlying the use of the HSMR is
that the mortality seen at a given hospital, after ad-
justment for patient risk factors, reflects the quality of
care at that hospital through higher/lower than stat-
istically predicted deaths. This premise needs sub-
stantial caveats, e.g. assuming similar admission and
discharge policies; consistently good quality data;
similar provision of palliative care in the commu-
nity; reliable case-mix adjustment; and the absence
of unknown confounding factors, which have been
discussed elsewhere (under the term ‘case-mix ad-
justment fallacy’).21 Nonetheless, whilst these points
are sufficient to caution against any naive interpret-
ation of the HSMR, the use of the HSMR as a screen-
ing test for ‘bad’ hospitals is discussed below.
A ‘bad’ hospital is one that experiences an unusually
high number of clinically avoidable deaths.

Validity of the HSMR as a
screening test

The fundamental reason for focusing on hospital
mortality is to identify and ultimately reduce the
number of clinically avoidable deaths. The defin-
ition of a clinically avoidable death is one where
experts conclude that substandard care contributed
to death and, that absent those failures, the patient
might have survived. Indeed expert review is our
imperfect master diagnostic test (although this
Inquiry along with the Shipman Inquiry,22 has
demonstrated a possible role for testimonial evi-
dence from patients/relatives—something which is
not without its own methodological challenges)23

to determine if a death was clinically avoidable.
For the HSMR to be a valid screening test, the

empirical relationship between excess mortality
(observed–expected) and clinically avoidable mor-
tality needs to be determined. In other words, the
correlation between the HSMR and clinically avoid-
able deaths is needed. Since such studies have not
yet been undertaken the claim that the HSMR is a
screening test for clinically avoidable mortality and
poor quality of care is hollow. Nonetheless, it is all
too easy to misinterpret excess mortality (observed–
expected deaths) as being synonymous with clinic-
ally avoidable mortality. Excess mortality does not
equate to clinically avoidable mortality. Why?
Consider a hospital with an elevated HSMR of
125, based on 1000 observed deaths and 800
expected deaths. To determine which of the
observed deaths were clinically avoidable we
would have to subject all deaths (i.e. 1000 cases)
to expert review and only then could we determine
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the number of clinically avoidable deaths. The

excess mortality (1000� 800 = 200) associated

with the elevated HSMR does not tells us how

many deaths were clinically avoidable. Therefore,

regardless of whether two hospitals have similar or

quite different HSMRs we are unable to infer the

number of clinically avoidable deaths without

undertaking a review of all the deaths in each hos-

pital. Unfortunately, despite this incisive distinction

between clinically avoidable deaths and excess

mortality, the confusion between the HSMR (or ex-

cess mortality) and clinically avoidable deaths is

pervasive.
To illustrate the muddle, contrast the correct

position from the Inquiry with misleading media

reports. The first Inquiry2 ‘. . . concluded that it

would be unsafe to infer from the figures that there

was any particular number or range of numbers

of avoidable or unnecessary deaths at the Trust’

(p. 23). Some media outlets, however, used the

upper confidence limit of the HSMR to construct

their headlines. For example, the Guardian claimed

that ‘It was the biggest scandal of NHS care in years.

Several hundred, possibly as many as 1200, patients

died at Stafford Hospital between 2005 and 2009

after suffering neglect, indignity and shoddy

care’.24 Recently, the Telegraph reported that the

Secretary of State for Health, Jeremy Hunt, warned

that ‘Medical failures that saw up to 1200 patients

die needlessly at Stafford hospital are occurring

across the NHS’.25 Even an editorial in the British

Medical Journal perpetuated the misconception

when inviting readers to spot the odd-one-out:

‘Mid Staffordshire is particularly curious if you com-

pare the death tolls associated with the scandals:

Alder Hey (0), Bristol (30 to 35), Shipman (probably

250), Mid Staffordshire (400 to 1200)’.26 The com-

parison to Mid-Staffordshire hospital is invalid be-

cause the other death tolls were determined by

expert review of cases, whilst Mid-Staffordshire’s

avoidable mortality remains unknown.
Just as a high HSMR is misinterpreted (in lieu of

clinically avoidable mortality), a low HSMR (i.e.

lower than expected number of deaths) can also

be misinterpreted to mean the number of lives

saved. Here is an example from one hospital Trust

that reduced its HSMR from 84 to 71. ‘The mortality

improvement equated to about 255 patients. In

other words, there are 255 people still walking

around attending family weddings, grandchildren’s

christenings and so on who would otherwise be

dead if this action had not been taken’.27 How

could they know? By what method? What if a strat-

egy for lowering the HSMR was to ensure that pal-

liative care patients were less frequently admitted to

hospital and more frequently discharged to die else-
where? This does not constitute saving lives.4

The situation is further exasperated by the public
release of HSMR figures (usually in isolation from
other performance metrics) intimating a link be-
tween quality of care and the HSMR with headlines
such as ‘best performing’ and ‘worst performing’
hospitals or ‘hospitals with worryingly high death
rates’ or ‘persistently high death rates’. This practice
is premature (absent the results from any subsequent
diagnostic test), misleading (because the correlation
with poor quality care is unknown) and reckless
(because the consequences are grave for all con-
cerned). Unfortunately, such shortcomings from
using the HSMR as a screening test are not mitigated
by incorporating them in a basket of performance
measures, because ultimately most deaths do not
reflect quality problems and most quality problems
do not cause death.4 This is underscored by the
findings of a systematic review of the relationship
between quality of care and case-mix adjusted mor-
tality rates, which concluded that ‘The general
notion that hospitals with higher risk-adjusted mor-
tality have poorer quality of care is neither consist-
ent nor reliable’.28

Performance of the HSMR as a
screening test

Girling et al.29 used a mathematical model to deter-
mine the screening properties of the HSMR to esti-
mate the proportion of the variation in HSMRs that
can be accounted for by variation in clinically
avoidable mortality. They found that worthwhile
correlations between HSMRs and avoidable mortal-
ity are not attainable unless avoidable mortality is
either (i) much higher than current published esti-
mates using ‘gold-standard’ methodology suggest
(around 6%)30 or (ii) implausibly variable between
different hospitals. The positive predictive value for
identifying a hospital with an avoidable mortality
rate (among the worst 2.5% of hospitals) would be
no more than 9%. In other words, at least 10 of 11
elevated HSMRs signals would be false alarms, and
more worryingly perhaps, at least 10 of 11 poorly
performing hospitals would escape attention.

These poor performance characteristics under-
score why it is misleading to claim any general con-
clusions that a high HSMR implies poor quality of
care, or that that a low HSMR implies good quality
of care. MSFT provides a stark illustration.31 The Dr
Foster HSMR for MSFT for the period 2005/06 was
127, when the Trust was rated by the Healthcare
Commission as having ‘fair’ quality of services and
‘fair’ use of resources. The Healthcare Commission
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became very concerned about patient safety in May
2008, but by then the Dr Foster HSMR for MSFT was
105 and falling.32

Course of action after an elevated
HSMR

An elevated HSMR, as opposed to a neutral or
depressed HSMR, usually attracts the greatest atten-
tion and the action that usually follows is a post hoc
investigation. Whilst the notion of a post hoc
investigation is sound, the underlying aim of the
investigation remains crucially unclear.

This issue is readily illustrated using evidence
from the Shipman Inquiry,33 which identified 12
general practitioners (GPs) as having unacceptably
high death rates (after case-mix adjustment). One of
the GPs was the murderer Dr Harold Shipman. The
Solicitor to the Shipman Inquiry requested further
investigations of the remaining 11 GPs who were
subsequently investigated and exonerated because
they looked after a preponderance of patients in
nursing homes.34,35 In other words, 11 of the 12
elevated mortality signals were false alarms (similar
to estimates suggested by Girling et al.).29 The
modus operandi of an elevated HSMR tends to be
‘guilty until proven innocent’ wherein unsubstanti-
ated accusations made via mortality statistics are
seriously investigated, yet the poor performance of
the mortality statistics is, to a large extent, ignored.

Crucially, the subsequent investigations pro-
ceeded on the basis of two distinct questions. (1)
Why were the adjusted death rates elevated? (2) Is
the care provided by these GPs safe? The two ques-
tions were addressed using two different methods.
Question (1) involved a desktop statistical method-
ology based on the Pyramid Model of Investigation
(which places quality of care in the search for cred-
ible explanations, after data and case-mix related
explanations have been ruled out); and question
(2) involved expert case-note review (which
prioritized quality of care and malpractice). Whilst
it is easy to see that the two questions are distinct,
requiring different methods and different skills, it is
difficult to see which question an elevated HSMR
actually asks. In the light of the distinction between
clinically avoidable deaths and statistically expected
deaths, there is little apparent justification for prior-
itising question (2) over question (1). Yet even if an
elevated HSMR is credibly explained by a benign
factor (e.g. clinical coding problems)31 a hospital
with an elevated HSMR will likely need to expend
considerable efforts to remove any potential stigma
regarding its quality of care—a grave challenge to
any hospital. Moreover, even if quality of care is

found to be substandard we still cannot use this to

infer the merits of the HSMR because, as is often the

case, no investigation was undertaken of hospitals

with lower HSMRs. In the few instances where such

controlled comparisons have been undertaken, the

link between the HSMR and quality of care has been

found to be unreliable.36,37

Alternatives to the HSMR

The HSMR is an outcome-based approach to mea-

suring quality of care.38 However given the prob-

lems with the HSMR, it is necessary to identify

alternatives. In respect of determining avoidable

mortality our master, albeit imperfect and costly,

method is independent retrospective case-note

review by experts.39 The primary reason why case-

note review is superior is because it actually meas-

ures the quality of care, whilst the HSMR does not.38

Nonetheless urgent work is required to determine

how to implement case-note review and process

based measures into routine assessments of quality

of care.

Conclusion

The widespread use of HSMRs as a screening test for

clinically avoidable mortality and thereby substand-

ard care, although well intentioned, is seriously

flawed. The findings of the MSFT inquiry have no

bearing on this conclusion because a ‘bad’ hospital

cannot uphold a bad screening test. Nonetheless

HSMRs continue to pose a very sombre public chal-

lenge to hospitals regarding the quality of their care,

whilst the unsatisfactory nature of the HSMR

remains a largely unacknowledged and unchal-

lenged private affair. This asymmetric relationship

is inappropriate, unhelpful, costly and potentially

harmful. Using the HSMR to identify ‘good/bad’ hos-

pitals is analogous to the practice of dowsing—the

search for water without scientific apparatus—it is

time to abandon this screening test and search for a

better one. Meanwhile, the use of process measures

remains a valid way to measure quality of care.
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