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Measure Information Form
Collected For: CMS Outcome Measures (Claims Based)

Measure Set: CMS Mortality Measures
Set Measure ID#: MORT-30-STR
Performance Measure Name: Hospital 30-day, all-cause, risk-standardized mortality
rate following acute ischemic stroke hospitalization.
Description: The measure estimates a hospital-level, risk-standardized mortality rate
for patients discharged from the hospital with a principal diagnosis of acute ischemic
stroke.
Rationale: Risk-standardized mortality rates (RSMRs) can provide important additional
information about quality of care that is not currently captured by the process measures
and is currently unavailable to hospitals. Variation in mortality, after adjusting for casemix, may reflect differences in hospitals' general environments (such as coordination of
care, patient safety policies, and staffing) or variation in care processes. Outcome
measures can focus attention on a broad set of healthcare activities that affect patients’
well-being. Moreover, improving outcomes is the ultimate goal of quality improvement,
and so the inclusion of outcomes measures assists in attaining improvement goals.
Stroke is a common condition with substantial mortality and morbidity .The condition
imposes a substantial burden on patients and the health care system, and there is
marked variation in outcomes by institution.
Type of Measure: Outcome
Improvement Noted As: A decrease in the RSMR.
Numerator Statement:
This outcome measure does not have a traditional numerator and denominator like a
core process measure (e.g., percentage of adult patients with diabetes aged 18-75
years receiving one or more hemoglobin A1c tests per year); thus, we are using this
field to define our outcome. The calculation of the rate is defined below under Measure
Calculation.
The outcome for this measure is 30-day all-cause mortality. We define mortality as
death from any cause within 30 days after the index admission date.
Denominator Statement:
The target population for this measure includes admissions for Medicare Fee-forService (FFS) beneficiaries aged ≥65 years discharged from acute care non-federal
hospitals, having a principal discharge diagnosis of acute ischemic stroke.
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Included Populations: Admissions for Medicare FFS beneficiaries aged ≥65 years
discharged from non-federal acute care hospitals, having a principal discharge
diagnosis of acute ischemic stroke.
CMS FFS beneficiaries hospitalized within an acute care non-federal hospital are
included if they have been enrolled in Part A and Part B Medicare for the 12 months
prior to the date of admission to ensure a full year of administrative data for riskadjustment.
For patients with more than one admission in a given year for a given condition, only
one admission is randomly selected to include in the cohort (others are excluded).
The measure includes patients who are admitted to an acute care hospital with a
diagnosis of stroke and then transferred to another acute facility if the primary discharge
diagnosis is stroke at the second hospital. The measure considers admission to the first
hospital as the start of an acute episode of care and assigns the patient‘s outcome to
the hospital that initially admitted them.
ICD-9-CM codes that define the patient cohort
433.01
Occlusion and stenosis of precerebral arteries, Basilar artery with cerebral
infarction
433.11
Occlusion and stenosis of precerebral arteries, Carotid artery with cerebral
infarction
433.21
Occlusion and stenosis of precerebral arteries, Vertebral artery with
cerebral infarction
433.31
Occlusion and stenosis of precerebral arteries, Multiple and bilateral with
cerebral infarction
433.81
Occlusion and stenosis of precerebral arteries, Other specified precerebral
artery with cerebral infarction
433.91
Occlusion and stenosis of precerebral arteries, Unspecified precerebral
artery with cerebral infarction, Precerebral artery NOS
434.01
Occlusion of cerebral arteries, Cerebral thrombosis with cerebral
infarction, Thrombosis of cerebral arteries
434.11
Occlusion of cerebral arteries, Cerebral embolism with cerebral infarction
434.91
Occlusion of cerebral arteries, Cerebral artery occlusion, unspecified, with
cerebral infarction
Excluded Populations:
The measure excludes admissions for patients:
•
with inconsistent or unknown mortality status or other unreliable data (e.g. date of
death precedes admission date)
•
who were transferred from another acute care hospital (because the death is
attributed to the hospital where the patient was initially admitted)
•
enrolled in Medicare Hospice programs any time in the 12 months prior to the
index hospitalization including the first day of the index admission (since it is
likely these patients are continuing to seek comfort measures only)
•
who were discharged against medical advice (AMA) (because providers did not
have the opportunity to deliver full care and prepare the patient for discharge)
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Risk Adjustment: For each patient, covariates are obtained from administrative data
extending 12 months prior to, and including, the index admission. For all patients,
information from Medicare inpatient claims, physician Part B claims and hospital
outpatient claims are used for risk adjustment. Inpatient claim records have data on
hospitalization for and include demographic information, principal and secondary
diagnosis codes, and procedure codes. Diagnosis codes for comorbidities are also
collected from physician and hospital outpatient files. These data are captured from the
claim(s) for the index admission and from all inpatient and outpatient claims for the
entire year before the patient’s index stroke hospitalization to be utilized in the riskadjustment model. This measure also includes risk-adjustment for patients that are seen
at an outside Emergency Department (ED) and then transferred to a hospital for their
index admission.
Only variables that convey information about patients’ clinical status at the time of
admission are used for the risk-adjustment, while complications that arise during the
course of patients’ index hospitalization are not included in the model.
Full details of the development of the risk-standardization model for this measure are
available at: http://www.qualitynet.org.
The final set of risk-adjustment variables included:
Demographics
Age
Male
Cardiovascular/ Congestive Heart Failure
Cerebrovascular Valvular and Rheumatic Heart Disease
Congenital Cardiac/Circulatory Defects
Hypertensive Heart Disease
Specified Heart Arrhythmias
Cerebral Hemorrhage
Ischemic or Unspecified Stroke
Precerebral Arterial Occlusion and Transient Cerebral Ischemia
Cerebral Atherosclerosis and Aneurysm
Hemiplegia/Hemiparesis
History of Infection
Metastatic Cancer and Acute Leukemia and Other Major Cancers
Lymphatic, Head and Neck, Brain, Breast, Colorectal and Other
Major Cancers
Protein-Calorie Malnutrition
Other Significant Endocrine and Metabolic Disorders
Other Gastrointestinal Disorders
Disorders of the Vertebrae and Spinal Discs
Osteoarthritis of Hip or Knee
Other Musculoskeletal and Connective Tissue Disorders
Iron Deficiency and Other/Unspecified Anemia and Blood Disease
Dementia or senility
Major Psychiatric Disorders
Quadriplegia, Other Extensive Paralysis
Multiple Sclerosis/Other Neurological Conditions
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Other

Seizure Disorders and Convulsions
Hypertension
Peripheral Vascular Disease
Chronic Obstructive Pulmonary Disease
Pneumonia
Pleural Effusion/Pneumothorax
Other Eye Disorders
Other Ear, Nose, Throat, and Mouth Disorders
Dialysis Status
Renal Failure
Urinary Tract Infection
Male Genital Disorders
Decubitus Ulcer of Skin
Chronic Ulcer of Skin, Except Decubitus
Other Dermatological Disorders
ED-transfer

Model Validation: Hospital-specific risk-standardized mortality estimates derived from
this claims-based model were compared to hospital-specific RSMRs based on a model
developed using medical record data including a measure of stroke severity from the
Medicare Health Care Quality Improvement Program’s National Stroke Project
(NSP).The correlation coefficient of the RSMRs from the claims-based and medical
record models was 0.80.
Data Accuracy: The administrative claims data used to calculate the measure are
maintained by CMS' Office of Information Services. These data undergo additional
quality assurance checks during measure development and maintenance.
Measure Analysis Suggestions: None
Sampling: No.
Data Reported As: Hospital 30-day, all-cause, risk-standardized mortality rate (RSMR)
following acute ischemic stroke hospitalization.
Measure Calculation:
The measure estimates hospital-level 30-day all-cause RSMR for stroke using
hierarchical logistic regression modeling. In brief, the approach simultaneously models
two levels (patient and hospital) to account for the variance in patient outcomes within
and between hospitals. At the patient level, the model adjusts the log-odds of mortality
within 30 days of admission for age, sex, selected clinical covariates, and a hospitalspecific intercept. At the hospital level, it models the hospital-specific intercepts as
arising from a normal distribution. The hospital intercept represents the underlying risk
of mortality at the hospital, after accounting for patient risk. The hospital-specific
intercepts are given a distribution in order to account for the clustering (nonindependence) of patients within the same hospital. If there were no differences among
hospitals, then after adjusting for patient risk, the hospital intercepts should be identical
across all hospitals.
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The RSMR is calculated as the ratio of the number of “predicted” deaths to the number
of “expected” deaths, multiplied by the national unadjusted mortality rate. For each
hospital, the “numerator” of the ratio is the number of deaths within 30 days predicted
on the basis of the hospital’s performance with its observed case-mix, and the
“denominator” is the number of deaths expected on the basis of the nation’s
performance with that hospital’s case-mix. This approach is analogous to a ratio of
“observed” to “expected” used in other types of statistical analyses. It conceptually
allows for a comparison of a particular hospital’s performance given its case-mix to an
average hospital’s performance with the same case-mix. Thus, a lower ratio indicates
lower-than-expected mortality or better quality, and a higher ratio indicates higher-thanexpected mortality or worse quality.
The predicted number of deaths (the numerator) is calculated by regressing the risk
factors and the hospital-specific intercept on the risk of mortality, multiplying the
estimated regression coefficients by the patient characteristics in the hospital,
transforming, and then summing over all patients attributed to the hospital to get a
value. The expected number of deaths (the denominator) is obtained by regressing the
risk factors and a common intercept on the mortality outcome using all hospitals in our
sample, multiplying the subsequent estimated regression coefficients by the patient
characteristics observed in the hospital, transforming, and then summing over all
patients in the hospital to get a value. To assess hospital performance in any reporting
period, we re-estimate the model coefficients using the years of data in that period.
The statistical modeling approach is described fully in the original methodology report.
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