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nomic Co-operation and Development
(OECD) countries, such as the United States,
which first introduced national PSIs in
20032 under the premise that collection and
analysis of patient safety incident data would
facilitate learning and the development of
solutions that result in improved quality of
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Objective:  To examine the frequency of deaths in low-mortality diagnosis-related 
groups (LM-DRGs) and the patient and hospital characteristics associated with them.
Design, setting and patients:  Retrospective cohort study of 2 400 089 discharge 
episodes for adults (> 18 years) from 122 Victorian public hospitals from 1 July 2006 
to 30 June 2008.

 outcome measures:  Frequency of episodes of death in LM-DRGs (defined as 
s with mortality < 0.5% over the previous 3 years or < 0.5% in any of the previous 
rs); associations between characteristics of patients and hospitals with deaths in 
RGs.
lts:  There were 1 008 816 LM-DRG episodes with 0–15 LM-DRG deaths per hospital 
 2006–07 financial year and 0–20 deaths per hospital in the 2007–08 financial year. 

Increased age, level of comorbidity, being male, admission from a residential aged care 
facility, interhospital transfer, emergency admission and lower hospital volume were 
associated with an increased risk of death in LM-DRG episodes in both years. 
Metropolitan location and teaching/major provider status were not associated with 
LM-DRG deaths (P > 0.10). More than 40% of LM-DRG deaths were among patients aged 
83 years or over, who had a length of stay of less than 1 day and had a medical DRG 
classification. Standardised mortality ratios (SMRs) that adjusted for the patient and 
hospital characteristics identified nine outlier hospitals with high frequencies of deaths 
in LM-DRGs in the 2006–07 and six in the 2007–08 financial year compared with 59 
hospitals flagged by the death-in-LM-DRG indicator.
Conclusions:  The use of the LM-DRG indicator requires further investigation to test its 
validity. LM-DRG deaths are infrequent, making it difficult to identify temporal changes 
and outlier hospitals. Patient characteristics unrelated to quality of care increase the 
likelihood of death among LM-DRG patients. The SMR analysis showed that failure to 
adjust for these characteristics may result in unfair and inaccurate identification of outlier 
hospitals. The increased risk of death associated with interhospital transfer patients and 
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low-volume hospitals requires further investigation.
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 itoring and reporting of patient

fety indicators (PSIs) at a
tional level has been identified

as one of the major components of health
care reform in Australia.1 Australia is follow-
ing the trend of other Organisation for Eco-

care. “Death in low-mortality diagnosis-
related groups” (LM-DRGs) is a quality and
safety indicator used in health care services
worldwide. The indicator identifies inhospi-
tal deaths that occur among patients
assigned to a DRG with a low associated risk
of death, and that are therefore more likely
to be attributable to a safety or quality issue.3

In 2009, the indicator was included in the
25 national safety and quality in health care
indicators proposed for Australian hospitals,
and was recommended to be publicly
reported at a national and individual hospi-
tal level.4 Since these recommendations were
made, a comprehensive review has con-
cluded that “higher quality, prospective, ana-
lytic studies are required before death in LM-
DRG is used as an indicator of quality and
safety in health care”.5

PSIs are designed to provide information
about the relative quality-of-care perform-
ance of health care services. A recent article
describes a framework to drive quality-indi-
cator development and evaluation.6 The
authors of this article state that, for an
indicator to be scientifically acceptable, it
must have several attributes. Important ones
are:
• validity (it measures the intended aspect
of quality, and accurately represents the
concept being evaluated);
• sensitivity (sufficient variation can be
explained by provider performance after
patients’ characteristics are taken into
account); and
• event frequency (the sample size is large
enough to detect actual differences, and risk
adjustment is adequate to address con-
founding bias).

Current use of the death-in-LM-DRG
indicator does not include any risk adjust-
ment. This assumes the indicator is unaf-
fected by patient or hospital factors
unrelated to quality of care. Given the
heterogeneity of hospital service provision
across Australia, it is likely is that these
factors could be associated with LM-DRG
deaths, and that failure to adjust for their
influence in analysing rates may lead to
inaccurate identification of hospital out-
liers. Meaningful hospital performance
monitoring using PSIs also requires a suffi-
ciently large number of events to be able to
differentiate random noise from special-
cause variation. A genuine rate increase
(special-cause variation) should be identi-
fied promptly so that its cause can be
investigated and eliminated.

In Australia, there is no published data on
the frequency of deaths flagged by the
death-in-LM-DRG indicator or on patient
and hospital characteristics that influence
their occurrence. In this study, we sought to
identify the incidence of LM-DRG deaths,
the impact of patient and hospital character-
istics on their occurrence and the demo-
graphic, admission and clinical profile of
patients in LM-DRGs who died.

METHODS

We undertook a retrospective cohort study
of discharge episodes from 122 public hos-
pitals in Victoria. The analysis sample
included all 2 400 089 discharge episodes
for people aged 18 years or older recorded
in the Victorian Admitted Episodes Dataset
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(VAED) from 1 July 2006 to 30 June 2008.
The VAED is the administrative data set for
Victorian hospitals that includes demo-
graphic, administrative and clinical informa-
tion. Since 1998, clinical information in the
VAED has been coded using the Interna-
tional statistical classification of diseases and
related health problems, 10th revision, Austral-
ian modification (ICD-10-AM). Good to
excellent coding quality of ICD-10-AM has
been demonstrated for coding of diagnoses.7

Main outcome measures
The primary outcome was episodes of death
in LM-DRGs. The Agency for Healthcare
Research and Quality (AHRQ) death-in-LM-
DRG indicator,3 translated by the Victorian
Department of Health (International classifi-
cation of diseases, injuries and causes of death.
9th revision [ICD-9] to ICD-10-AM),8 was
applied to the VAED. LM-DRGs are defined
as DRGs with a total mortality rate of < 0.5%
over the previous 3 years, or < 0.5% in any
of the previous 3 years.2 As specified by the
AHRQ, episodes with any code for trauma,
immunocompromised state or cancer were
excluded from the analysis as patients with
these conditions have higher non-preventa-
ble mortality. Episodes with a care type
indicative of a posthumous organ donor,
hospital boarder (receives food and/or
accommodation, but for whom the hospital

does not accept responsibility for treatment
and/or care)9 or unqualified neonate
(neonates who are 9 or fewer days old and
do not meet the criteria for admission)9 were
also excluded.8

Patient and hospital characteristics
The patient characteristics of age, sex, admit-
ted from a residential aged care facility, inter-
hospital transfer, emergency admission and

level of comorbidity (Elixhauser score10)
were generated from VAED variables. Age
was coded in 5-year age groups. Elixhauser
scores were generated with published algo-
rithms for ICD-10-coded diagnoses.11 The
VAED includes up to 40 ICD-10 diagnoses
for each patient episode, which are accompa-
nied by a condition onset code.12 These are: P
for primary diagnosis, A for associated condi-
tions present on admission, C for complica-

1 Flow diagram of episodes of patient discharge from 122 hospitals in Victoria 
that were included in the analysis by year, for the financial years 2006–07 and 
2007–08

DRGs = diagnosis-related groups. *Episodes may have had more than one exclusion criterion. ◆

All adult public hospital episodes 
2006-07 financial year

1 183 383 

Exclusions: 531 937 (44.95%)*
Trauma: 123 900

Immunocompromised: 276 498
Cancer: 155 132

Posthumous organ donors: 37
Hospital boarders: 0 

Included  episodes: 651 466 (55.05%)

Regression analysis data set
Low-mortality-DRG episodes: 460 836 (38.94%)

Low-mortality-DRG deaths: 49 per 100 000
Hospitals: 122

All adult public hospital episodes 
2007-08 financial year

1 216 706 

Exclusions: 555 601 (45.66%)*
Trauma: 128 570

Immunocompromised: 292 075
Cancer: 160 648

Posthumous organ donors: 91
Hospital boarders: 2

Included  episodes: 661 105 (54.34%)

Regression analysis data set
Low-mortality-DRG episodes: 547 980 (45.04%)

Low-mortality-DRG deaths: 40 per 100 000
Hospitals: 121

2 Characteristics of episodes of patient discharge from 122 hospitals in Victoria by year, for the financial years 2006–07 and 
2007–08

2006–07 financial year 2007–08 financial year

Characteristics
All 

episodes
LM-DRG 
episodes

LM-DRG 
deaths

All 
episodes

LM-DRG 
episodes

LM-DRG 
deaths

Total 1 183 383 460 836 225 1 216 706 547 980 217

Age (years)

18–62 655 531 (55%) 326 699 (71%) 42 (19%) 666 405 (55%) 382 330 (70%) 29 (13%)

63–82 430 141 (36%) 110 900 (24%) 91 (40%) 446 271 (37%) 136 947 (25%) 81 (37%)

83 + 97 711 (8%) 23237 (5%) 92 (41%) 104 030 (9%) 28 703 (5%) 107 (49%)

Male 568 509 (48%) 182 228 (40%) 122 (54%) 588 050 (48%) 211 891 (39%) 112 (52%)

Transfer from RACF 5 568 (0.5%) 968 (0.2%) 6 (3%) 6 777 (1%) 1 318 (0.2%) 11 (5%)

Transfer from another 
hospital

53 058 (4%) 14 371 (3%) 44 (20%) 53 982 (4%) 16 165 (3%) 26 (12%)

Unplanned (emergency) 
admission

356 027 (30%) 163 959 (36%) 167 (74%) 374 313 (31%) 184 297 (34%) 178 (82%)

DRG type

Medical 876 316 (74%) 281 218 (61%) 172 (76%) 907 341 (75%) 329 673 (60%) 176 (81%)

Surgical 225 475 (19%) 120 962 (26%) 38 (17%) 226 928 (19%) 152 165 (28%) 29 (13%)

Other 81 152 (7%) 58 656 (13%) 15 (7%) 81 982 (7%) 66 142 (12%) 12 (6%)

Length of stay � 1 day 834 894 (71%) 321 182 (70%) 96 (43%) 864 681 (71%) 393 337 (72%) 85 (39%)

LM-DRG = low-mortality diagnosis-related group. RACF = residential aged care facility. DRG = diagnosis related group. ◆
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tions occurring during the admission, and M
for morphology. Diagnoses coded P and A
were used to compute Elixhauser comorbid-
ity scores. Thus, Elixhauser scores were gen-
erated from diagnoses that were recorded as
being present when the patient presented to
hospital rather than any diagnoses that were
hospital acquired. The Elixhauser Comorbid-
ity Index has been reported to have greater
associations with inhospital death than other
indexes such as the Charlson method of
comorbidity measurement.10 A hospital vol-
ume variable was generated based on tertiles
of all-episode admission volumes. Each epi-
sode was coded as occurring in a “low”,
“medium” or “high” volume hospital. Two
additional hospital variables were computed
for each episode — metropolitan location
and major provider/teaching hospital status.

Statistical analysis
Conventional predictive modelling involves
development of a model in one dataset and

validation in a second. However, as LM-
DRGs were not consistent over the 2 finan-
cial years, analysis was completed on each
year separately rather than combining the
two cohorts. Analysis of each financial-year
cohort separately provides information
about the extent to which our findings can
be generalised through examination of the
consistency of associations identified over
the 2 years.

LM-DRG deaths were identified for each
hospital. Associations of LM-DRG deaths
with patient and hospital characteristics
were examined using hierarchical multivari-
able logistic regression models, in which
analysis was clustered by hospital to account
for possible correlation of patient episodes
within hospital groupings. Clustering can
occur at several levels. At the patient level,
patients may be admitted multiple times
during the observation period, especially
older patients and those with chronic dis-
ease. Multiple admissions of individuals cre-
ate data clusters — observations are not

independent. Clustering can also occur at
the unit level where patients have similar
characteristics (eg, a neurological diagnosis),
which, again, creates dependence between
observations. The statistical techniques
applied in this study incorporate adjustment
for clustering to avoid incorrect associations
being identified.

All variables except age and level of
comorbidity were entered as dichotomous
or ordinal variables. Assumptions of linear-
ity were tested for age and comorbidity
variables. A two-stage analysis was then
undertaken. First, univariable associations
between characteristic variables and the out-
come variable were calculated by logistic
regression. Variables found to have signifi-
cant associations in these analyses were then
entered into a multivariable logistic regres-
sion model. Colinearity checks of variables
entered into the multivariable model were
undertaken to ensure variables were not
significantly correlated and would therefore
compromise the stability of the model. A P
value of � 0.05 was considered statistically
significant, and confidence intervals were
calculated at the 95% level. Associations
were reported as odds ratios. Descriptive
statistics were used to compile a profile of
LM-DRG deaths.

The logistic regression models were then
used to generate an expected probability of
death for each LM-DRG episode that
included adjustment for risk factors found
to have a significant association with LM-
DRG deaths. The expected probabilities
were then summed to compute the LM-DRG
standardised mortality ratio (SMR) for each
hospital, where the SMR is equal to the sum
of observed deaths divided by the sum of
the expected deaths. Exact 95% CIs for the
SMR were then computed. Standard inter-
pretations of the SMR were applied whereby
an SMR 95% CI below unity is taken to
represent lower than expected mortality, and
a CI above unity a higher than expected or
excess mortality.

Ethics approval
This study was approved by the Monash
University Standing Committee on Ethics in
Research Involving Humans.

RESULTS
There were 1 008 816 LM-DRG episodes
over the 2 years. Box 1 outlines the patient
discharge episodes included in the analysis.
Box 2 presents the demographic characteris-
tics of each financial-year cohort. More than
40% of patients with LM-DRGs who died

3 Odds ratios (and 95% CIs) for estimated associations between risk of death in 
low-mortality diagnosis-related groups (LM-DRGs) and selected patient and 
hospital characteristics in122 hospitals in Victoria for the financial years 
2006–07 and 2007–08

RACF = residential aged care facility.
* All episodes per year (pale blue shading distinguishes this as the only categorical predictor).
Interpretation: If the 95% CI bars of the odds ratio cross the value of 1, there is no statistically significant 
association between the characteristic and risk of death in LM-DRG episodes. 95% CIs lower than 1 indicate 
a decreased risk of death, and above 1 an increased risk of death. For the predictor “Annual volume”, the 
category � 6000 is the reference category against which the other two categories are compared. Thus, for 
example, a hospital with an annual volume of < 1000 episodes in 2006–07 had almost 10 times the risk of 
death in LM-DRGs than another hospital that had � 6000 episodes in the same year. In 2007–08, this relative 
risk had dropped to less than five times in the smaller (lower volume) hospital compared with a larger one. ◆

Age (per 5 years)
Sex (male)

Comorbidity (Elixhauser score)
Unplanned  (emergency) admission

Transfer from another hospital
Transfer from RACF 

Annual volume* � 6000
Annual volume* 1000 to < 6000

Annual volume* < 1000
Major provider/teaching hospital

Metropolitan location

Age (per 5 years)
Sex (male)

Comorbidity (Elixhauser score)
Unplanned  (emergency) admission

Transfer from another hospital
Transfer from RACF 

Annual volume* � 6000
Annual volume* 1000 to < 6000

Annual volume* < 1000
Major provider/teaching hospital

Metropolitan location

0.5 1 2 5 10 40 0.5 1 2 5 10 40

2006-07 financial year

Multivariable analysis

2007-08 financial year

Odds ratio and 95% CI (log scale)

Univariable analysis
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were aged 83 years or older, and 39% or
more had a length of stay of 1 day or less. In
both cohorts, many LM-DRG deaths
occurred in patients whose admissions were
unplanned and classified as emergency
admissions (> 74%) and as medical DRGs.
Almost 20% of LM-DRG deaths in the
2006–07 financial year occurred in patients
transferred from other hospitals. This pro-
portion was lower (less than 12%) in the
2007–08 financial year. The DRG, primary
diagnoses, procedures and complications
recorded for LM-DRG deaths in the VAED
were highly variable with no single DRG,
diagnosis, procedure or complication being
reported in more than 10% of cases.

Frequency of low-mortality 
DRG deaths
LM-DRG deaths were infrequent, ranging
from zero to 15 deaths per hospital in the
2006–07 financial year and zero to 20 in the
2007–08 financial year. There were 225
deaths among the 460 836 LM-DRG epi-
sodes in 2006–07 and 217 deaths among
the 547 980 LM-DRG episodes in 2007–08.
Sixty-three hospitals (51.64%) in 2006–07
and 62 hospitals (51.24%) in 2007–08 had
no LM-DRG deaths.

Patient-episode and hospital 
characteristics associated with 
low-mortality DRG deaths
Box 3 shows the associations between
patient and hospital characteristics and
death in LM-DRG episodes. Increased age
and level of comorbidity, being male, admis-
sion from a residential aged care facility,
interhospital transfer and emergency admis-
sion were independently associated with an
increased risk of death in LM-DRG episodes
(odds ratio 95% CI above 1.0; P < 0.05).
Lower hospital volume was also found to be
associated with an increased risk of death in
LM-DRG episodes, compared with higher
volume hospitals (P < 0.05). Hospital metro-
politan location and major provider/teach-
ing hospital status had no significant
association with risk of death in LM-DRG
episodes (P > 0.10), and were therefore not
entered into the multivariable model. There
was a high level of consistency in the charac-
teristics identified in each cohort and the
levels of association with risk of death in
LM-DRG episodes, suggesting that our find-
ings can be generalised across yearly
cohorts.

Box 4 shows the SMR results. The SMR of
each hospital is plotted with bars represent-
ing the 95% CI of the SMR. These show that

when the rates of LM-DRG deaths are
adjusted for the significant patient and hos-
pital characteristics described above, the
number of hospitals flagged as high outliers
(those with SMR 95% confidence intervals
above 1 — nine hospitals in 2006–7 and six
in 2007–08) is far fewer than the 59 identi-
fied by the death-in-LM-DRG indicator.

DISCUSSION
Although the death-in-LM-DRG indicator
has good face validity and is easy to generate
from hospital administrative datasets, it is
premature to infer differences in the safety of
hospital patient care based on information
yielded by this indicator. Our study shows
that there are several patient-episode charac-
teristics unrelated to quality of care that
influence the likelihood of death in LM-
DRG episodes. One main methodological
challenge — the low frequency of LM-DRG
deaths — suggests that this indicator is
likely to be insensitive for true variations in
quality of care in the hospital setting. The
findings of this study highlight that the
death-in-LM-DRG indicator requires further
refinement before it can be employed
broadly as a quality and safety metric.

An important consideration in the use of
quality and safety indicators like death in

LM-DRG is that their benefit must outweigh
their burden. This study raises questions
about the benefit of this indicator. Less than
50% of adult patient episodes are included
in its generation (Box 1). Consequently, the
indicator provides no information about the
quality of hospital care for more than 50%
of patient episodes. Patient age, sex, level of
comorbidity and admission source and type
were significantly associated with the risk of
death in LM-DRG episodes in our sample.
This indicates that several factors unrelated
to the quality of care provided by a hospital
may be the source of variations in this
indicator.

The finding that more than 40% of LM-
DRG deaths occurred in patients aged 83
years and over, and that these patients were
also more likely to be medical patients
admitted from residential aged care facilities
and to die shortly after being admitted,
suggests that there may be many false posi-
tives with this indicator. The indicator may
be biased towards detecting deaths in older
hospitalised patients for whom death may
be an expected outcome. The finding that
LM-DRG patients who were transferred
from a residential aged care facility were
more likely to die requires further investiga-
tion, especially given that this was inde-

4 Hospital standardised mortality ratio results by year

Interpretation: If the 95% confidence interval bars of a hospital’s standardised mortality ratio (SMR) cross the 
value of 1 there is no significant difference in LM-DRG mortality for that hospital compared with the state 
benchmark. If the SMR confidence interval bars are below 1, the mortality is below the benchmark, and if they 
are above 1, the mortality is above the benchmark. ◆
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pendent of age and level of comorbidity. Our
findings align with a study evaluating the
impact of living in a nursing home on
mortality within two hospital internal medi-
cine services. The study found inhospital
mortality was significantly associated with
living in a nursing home, independent of
age, sex, condition, level of comorbidity and
hospital of admission.13 As highlighted
above, death may be an expected outcome
for many of these patients, and not an
outcome of poor quality of care.

Another interesting finding of our study
was that LM-DRG patients who were trans-
ferred from another hospital were three to
six times more likely to die than those
admitted from other sources. There are sev-
eral reasons for patients to be transferred
from one hospital to another. For example, a
patient may require procedures or services
not available at the hospital that they were
first admitted to, such as dialysis or inten-
sive care, or the transfer may be a natural
care transition from acute to subacute care
for rehabilitation purposes. Consequently,
explaining the finding of increased likeli-
hood of death in LM-DRG patients trans-
ferred from another hospital requires more
detailed investigation of cases and interhos-
pital transfer practices. Use of 30-day mor-
tality, as opposed to inhospital mortality,
should be investigated as this may show
different associations.

We also explored the application of a risk-
adjusted death-in-LM-DRG indicator, and
found a very different picture of outlier
hospitals than found when considering
unadjusted LM-DRG deaths. Risk-adjusted
death-in-LM-DRG results flagged substan-
tially fewer hospitals as potential high out-
liers than the unadjusted death-in-LM-DRG
indicator. This analysis shows that failure to
adjust for patient and hospital characteris-
tics that are unrelated to quality of care may
result in unfair and inaccurate identification
of outlier hospitals using the death-in-LM-
DRG indicator. However, Box 4 shows that
many hospitals have very wide SMR confi-
dence intervals (hence the presentation on a
log scale) suggesting that even the risk-
adjusted death-in-LM-DRG indicator results
are imprecise. The imprecision may be par-
tially explained by the low event rates creat-
ing the situation of low “signal-to-noise”
ratios, and smaller hospitals displaying
greater variability in mortality performance
indicators.14,15

We found that admission to a low-volume
hospital (< 1000 episodes per year) signifi-
cantly increased the risk of death in LM-

DRG episodes. This risk was independent of
age, sex, level of comorbidity and admission
from residential aged care. Hospital type,
classified as major provider/teaching hospi-
tal, and metropolitan location were found to
have little association with death in LM-
DRG episodes. These findings are consistent
with a US study that also found teaching
and rural/urban status were not associated
with death-in-LM-DRG episodes.16 The
finding of increased risk of death in low-
volume hospitals is novel in the LM-DRG
literature, but consistent with studies in
several other populations. One systematic
review, of studies across 33 diagnoses and
interventions, investigated associations
between hospital volume and risk-adjusted
mortality.17 This review concluded that
higher hospital volume is associated with
higher survival. The relationship we found
between volume and outcome is potentially
important, but further investigation is
required as differences in operational
aspects of hospitals and casemix that we did
not measure may have confounded the
results.

Our findings, in conjunction with those
of a growing number of other studies, raise
questions about the validity of the death-in-
LM-DRG indicator as a quality-of-care met-
ric. A recent review provides a comprehen-
sive synthesis of findings of 12 previous
studies evaluating the indicator;5 only three
of these studies provided some evidence that
there were greater quality-of-care deficien-
cies in death-in-LM-DRG cases than other
cases. A large-scale US study in 4504 hospi-
tals found the indicator had a weak and
sometimes inverse relationship with other
measures of hospital quality, such as risk-
adjusted mortality, Hospital Quality Alliance
scores and US News and World Reports
ratings systems.18 The indicator has also
been found to have no association with
hospital accreditation scores.19 Another US
study reported on a medical record audit of
110 paediatric death-in-LM-DRG cases
occurring in 14 hospitals.20 This study
found that the indicator was not suitable for
use in paediatric populations as 71.8% of
the deaths were categorised as unpreventa-
ble and 13.6% as unable to be determined.20

A United Kingdom study found no associa-
tion between hospital SMRs and the number
of deaths in low-mortality health care
resource groups.21

In consideration of the burden of the use
of the death-in-LM-DRG indicator, we iden-
tify several issues. In Victoria, this indicator
has been used as a screening tool to flag

deaths that should undergo medical-record
review to determine if there were deficien-
cies in the quality of care. Medical-record
review by hospitals is a resource-intensive
process. It has been recommended that to
achieve higher levels of reliability in deter-
mining quality-of-care issues, the review
should be undertaken by one registered
nurse and at least two physicians.22 Our
findings suggest that further validation of
the indicator should be undertaken before
valuable and often limited hospital health
care staff resources are directed to the medi-
cal-record review of LM-DRG deaths.

Past literature suggests that differences in
documentation, length of stay (time at risk)
and coding practice (resulting from how
ICD codes are used to set hospital pay-
ments) may cause variability in indicator
events derived from administrative data-
sets.23,24 Also to be considered is that the
death-in-LM-DRG indicator may have lim-
ited ability to detect quality-of-care deficien-
cies because of a low signal-to-noise ratio.

There are several limitations of our study
that should be considered. First, analysis
was based on episode-level and not patient-
level data, so adjustment for clustering of
observations using the hierarchical regres-
sion models may not have been optimal.
However, these models are commonly
applied in situations such as this where
analysis is undertaken on de-identified
administrative data. Second, there may be
deficiencies in the quality of the underlying
data source. There may have been differ-
ences in coding practices between hospi-
tals.23 Finally, other factors, such as disease
severity, ethnic disparities and socio-demo-
graphic characteristics, may also affect the
likelihood of death-in-LM-DRG episodes,
but we did not measure them.

The focus of our investigation was simply
to establish characteristics of patient dis-
charge episodes and of hospitals that influ-
ence the likelihood of death in LM-DRG
episodes. To date, there is no proven link
between deaths flagged by this indicator and
the existence of quality-of-care problems in
the Australian setting. In addition, it has not
been proven, using either unadjusted or
risk-adjusted methods, that outlier hospitals
(those with higher rates of deaths in LM-
DRGs) have higher proportions of cases
with quality-of-care problems than non-out-
lier hospitals.

Further analyses that focus on determin-
ing the criterion validity of the indicator
should be undertaken. These studies should
employ medical-record review of LM-DRG
MJA • Volume 195 Number 2 •  18 July 2011 93
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and non-LM-DRG deaths to ascertain if defi-
ciencies in the quality of care are more
frequent in LM-DRG deaths. Risk adjust-
ment models should be considered to pre-
vent hospitals being wrongly being
identified as outliers. In addition, the indica-
tor should be evaluated using 30-day mor-
tality to assess whether this provides a
different profile and is a more precise indica-
tor of quality of care. However, an important
caveat in considering the further develop-
ment of the death-in-LM-DRG indicator is
that these events are rare. This suggests the
indicator has limited utility as a quality-of-
care metric. It is important to note that rare
or sentinel events should not be ignored at a
hospital level — local hospital quality sys-
tems should be developed to identify and
investigate these events. It is using indica-
tors of these events to measure and bench-
mark quality of care that is problematic.
Alternative indicators that: (i) include a
larger proportion of patient episodes; (ii) for
which there are sufficient data to enable
meaningful measurement and monitoring;
and (iii) most importantly, that have demon-
strated validity for measuring quality of care,
should ultimately be the focus of future
research.
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