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Quality measurement in 

healthcare
ÅGrowing attention to quality problems in healthcare

ïCrossing the Quality Chasm,IOM 2001

ÅProliferation of quality measurement systems

ïPushed by federal government (AHRQ, CMS), states (reporting 
initiatives), purchaser groups (employers, é), accreditation bodies

ÅUsed for:

ïConsumer choice
ÅReporting, tiering of health plans or providers

ïQuality improvement
ÅProfessionalism, economic incentives (ñPay for Performanceò)

ïNational Healthcare Quality Report, 
National Healthcare Disparities Report(AHRQ)
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ÅñConsumerò-reported quality (patient experiences)

ïHealth plans (commercial, Medicare, Medicaid)

ïAmbulatory care (medical groups, physicians)

ïHospitals, nursing homes, dialysis centers, mental health, 
home health services 

ïPopulation measures (BRFSS, MEPS, etc.)

ÅClinical measures (medical/administrative records)

ïHEDIS (Healthcare Effectiveness Data and Information Set, 
from NCQA)

ïHospital Quality Indicators
ÅPrevention, inpatient, patient safety, pediatric

ïOutcome-based profiles, e.g. cardiac surgery

ïPatient safety measures, medical errors

ÅCost, utilization and efficiency measures

Some quality measures
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CAHPS®
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CAHPS® overview
ÅñConsumer Assessments of Healthcare  

Providers and Systemsò

ïFormerly ñConsumer Assessments of Health Plans 

Studyò (1996)

ÅMethodology for surveys on quality of health 

care

ïSurvey instruments and methods

ïAnalysis, reporting formats
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CAHPS topics

ÅPatient/member is best source of information

ïAccess and timeliness of care

ïCommunication with doctors and staff

ïHealth plan customer service

ïGetting medical/assistive services from health plan

ïInformation and access from drug plan

ïVaccinations (flu, pneumonia)

ïOther specialized modules
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CAHPS Rating Items
ÅRespondent synthesizes experiences into 

summary rating

Å0 (worst possible) to 10 (best) scale

Å5 items (plan, doctor, care, specialists, 
prescription drug plan)
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Rating

Item

Report

Items
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CAHPS Report Items

ÅReports on specific aspects of care

ïTypically never/sometimes/usually/always scale

ïMany (30-40) items

ïSummarize/synthesize these for reporting

ÅAnswered only by those with relevant 
experience

ïScreener items, skip patterns

ïGreatly varying item response rates (12% - 94%)

ïñMissingò values not conceptually meaningful
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Report

Item

Screener

Item
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Medicare implementation 
ÅAbout 44 million beneficiaries

ïAbout 8.7 million in private plans (MA=Medicare Advantage)

ïAbout 35.3 million in traditional (FFS=fee for service) system, 

of whom half in prescription drug plans

ÅPart of quality efforts of largest US purchaser of healthcare 

(CMS)

ÅLargest single national study of healthcare consumer 

assessments (c. 2 million responses over 12 years)

ïCurrent survey mailed to ~680,000

ïSingle survey vendor, mail/phone methods
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Medicare reporting
ÅDistributed to beneficiaries and plans

ïA few measures on Medicare handbook

ïMedicare Compare website
ÅExperiments on beneficiary comprehension

ïMore detailed measures to plans

ÅCombination of significance testing and 

percentile groupings

ïSummarized by 1- to 5-star display
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Individual -level predictors

ÅRegression for within-plan effects

ïAge, education, health status

ïUsed for casemix adjustment in reporting

ÅOther research analyses:

ïRacial/ethnic differences in quality and reporting 

style, differential item functioning

ïQuality problems for specific conditions

ïSubgroup analyses of interest to health plans
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Some plan-level analyses
ÅAssociations of CAHPS scores with plan 

characteristics

ïPlan age, tax status, network model

ïClinical quality (HEDIS)

ïBenefit design

ïLocal health care system characteristics

ïReimbursement levels

ïMA vs FFS
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ñVariationsò analyses

ÅFocus here on assessing patternsof 

variation in quality

ïSummary dimensions of quality

ïEffects of beneficiary characteristics

ïGeographical, organizational & temporal variation

ïMA-FFS associations



17

Structure of Data
ÅContent domains/items

ÅPatient subgroups 

ÅOrganizational:

ïHealth plan

ïDelivery system, physician group, physician

ÅGeography:

ïRegion, State, MSA, County, Zip code

ÅTime (multiple years)
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Dimensions of consumer 

assessments 

(Bayesian factor analysis)
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Dimensions of 

consumer assessments
ÅHow do items correlate at the plan level?

ïPlan-levelcovariance structure

ïMay differ from person level (psychometric)

ÅSummarize related items for reporting

ÅContributes to interpretation of items

ïUnderstand relationships of plan attributes
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Health-status-specific measures

ÅGroup by self-reported general health status: 

ïñHealthyò= Excellent, very good, good å70% of responses

ïñSickò =  Fair, poor å30% responses

ÅCalculate ñsickò, ñhealthyò plan means for each item

ïDefines 55 item X health status measures

ÅFor each item, estimate correlation between plan 
means for ñsickò and ñhealthyò

ïMean of these correlations (across items) is 0.49(corrected 
for sampling error)

ïLess than many correlations betweenitems
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Factor-analytic approach

ÅEstimate plan-level covariance matrix

ïHierarchical model, to estimate structural model

ÅRotated principle factor analysis of report items

ïGuide to grouping items

ïFor which items do responses from sick and healthy 

group separately?
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Why hierarchical model?

ÅPlan-level measures are of varying reliability

ïInclude component of individual-levelvariation

ïWe are interested only in plan-level

relationships
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Model 
ÅObservation: yp~ [qp, Vp]

ïyp is plan-level observed mean

ïVp is variance of this mean

ïqp is underlying (population) plan mean

ïFay-Herriott type: summarize data to sufficient 

statistics

ÅStructural: qp ~ [m, S]

ïStructure of Sis what we are interested in!
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Bayesian hierarchical model

ÅPrior distributions for (m,S)

ïSeparate priors for variances, correlations 

(ñseparation strategyò priors)

ÅCalculations  more straightforward (no need to 

approximate integrals)

ÅMeasures of uncertainty for any summary
ÅOôMalley and Zaslavsky (JAMA 2008)
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Interpretation of posterior

ÅFactor analysis is descriptive summary of 

covariance matrix S

ÅPosterior distribution of Sinduces posterior 

distribution of summaries of interest

ïFactor loadings and eigenvalues, 

ïHence, groupings of variables
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Factor analysis (8 factors)

ÅInteractions with doctor / doctorôs office for healthy

members (11 subitems)

ÅInteractions with doctor / doctorôs office for sick

members (9 subitems)

ÅFinding satisfactory doctor, getting 

needed care/referrals for sick members 

(6 subitems)

ÅCustomer service for all members 

(10 subitems)

ÅSeveral more : some health-status specific, some not
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Conclusions on report items

ÅRelatively few dimensions of quality

ÅCustomer service interactions, preventive care, 

waits similar for healthy, sick .

ÅDifferent needs in direct care:

ïPlans/areas where healthyget good care not 

necessarily best for sick patients.

ÅReporting by subpopulationmay be more 

informative than fine division of items
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Effects of covariates 

(Random-coefficient 

models)
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Effects of covariates

ÅMember characteristics predict scores

ïNotably: health, age, education

ïBetter health Ÿ higher/lower scores??

ïOlder Ÿ higher/lower scores??

ïBetter educated Ÿ higher/lower scores??
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Effects of covariates

ÅMember characteristics predict scores

ïNotably: health, age, education

ïBetter health Ÿ higherscores

ïOlder Ÿ higherscores

ïBetter educated Ÿ lowerscores
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Covariate adjustment

ÅSome combination of real differences and 

reporting tendencies

ÅModeled in ñcasemixò (covariance) 

adjustment to ñfairlyò compare plans with 

different distributions of member 

characteristics
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Variation in coefficients
ÅCoefficients could vary across plans

ïSuggested by ñdimensionsò analysis for health status

ÅImplications for interpretation

ïConstantcovariate effect might be reporting 

tendency/style

ïPlan-varyingeffect suggests it is influenced by plan 

quality characteristics, hence real difference in care

ÅAffects validity of regression adjustments??
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Policy implications 
ÅIssue for quality monitoring

ïConcern for treatment of sick, old, poor

ïDo some plans skimp on care for those in greatest 

need?

ÅFavorable/adverse selection in beneficiary 

recruitment

ïSome plans attract easy/cheap beneficiaries

ïAdverse selection for high-quality plans?
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Random-coefficient model

ÅModel coefficients of several regressions 

Ƅ (again) Fay-Herriott-type model: yp~ [qp, Vp]

Ƅ qp is combined vector of linear regression coefficients 

from casemix models

Ƅ yp is combined vector of approximately unbiased 

estimatescorresponding to qp

ƄVp= estimated sampling variance-covariance matrix of yp

ÅFocus here on simple 2-level model

ïPlan, individual
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Summary of results

ÅLargest estimated variation found for 

(standardized) coefficient for health status

ïSD of coefficient is 1.5X to 2X as much as for age, 

education 

ïRange from close to zero to almost 2X average

ÅVery similar patterns, and highly correlated, 

across outcome measures
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Policy implications 
ÅInterpretation of health status effect

ïVariable/modifiable, therefore not just reporting bias

ÅQuality monitoring

ïConcern for treatment of sick, old, poor

ïDo some plans skimp on care for those in greatest 
need?

ÅFavorable/adverse selection in beneficiary 
recruitment (not shown)

ïSome plans attract easy/cheap beneficiaries

ïAdverse selection for high-quality plans?
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Plan, geographical and 

temporal variation 

(Multilevel random-

effects models)
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Sources of variation
ÅAttribute variation to plan, geography and 

temporal interactions

ÅRelevant to 

ïvalidating measures

ïassessing discriminating power of measures

ïunderstanding quality variation

ïaction to improve health services
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(State, MSA, Plan) ³Time

% Variance Components
Report Groups (average)Ratings

513546310Plan * Year

39584737414048Plan

4303345MSA * Year

2042125212011MSA

1101001State* Year

31212731303325State

AccessCustomerServicesDoctorDoctorCarePlan
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State, MSA, and Plan effects

ÅSubstantial state variation, some for MSA

ÅMost variation for direct medical services 

is geographical

ÅBiggest share of variance attributable to 

planfor rating of plan, customer service



47

Time interactions
ÅState effects extremely stable for every 

variable

ÅPlan effects also stable for all except rating 

of plan, customer service

ïFew significant changes from year to year 

(except for rating of plan)
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Medicare Advantage & FFS: 

Geographic covariation, 

comparative variation 

(Multilevel multivariate-

outcome models)
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National MA vs FFS 

comparisons

ÅFFS better than MA in most aspects of care

ÅMA superior for preventive services 

(immunizations) and waiting time in office

ÅFFSīMA differences bigger for self-

reported sick than healthy beneficiaries
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Geographical variation
Å4-level hierarchical model:

ïState; HRR (healthcare referral region); 

health plan (MA only); individual

ÅGeographical Óplan variation (in MA)

ÅMore geographicalvariation in MA than in  FFS 

for most measures (2X to 6X)

ïAlso, additional planvariation in MA

ïMA/FFS ratio greatest for access, 

least for immunizations and wait in doctorôs office
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Geographical correlations

ÅStrong MA-FFS correlations at state & HRR levels

ïRange from 0.5 to 0.9

ïGreatest for immunizations, wait in doctorôs office

ÅConclusion: MA subject to similar geographical 

effects to those in FFS

ïMA has wider variation across areas!
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Consumer assessments 

and utilization patterns



55

What drives the 

geographic variation?

ÅNo clear story with standard area data

ïProvider density, demographics, income, etc.

ïDownfall of several grad students/postdocs

ÅPossible relationship to 

Wennberg/Dartmouth studies on small-area 

variations in service utilization?
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Service intensity index
ÅEnd-of-Life Expenditure Index (EOL-EI)

ïFisher, Wennberg, Stukel et al.

ÅFFS expenditures in last 6 months of life

ïStandardized prices, demographic casemix

ïEOL focus implicitly standardizes casemix

ïNegative associations with FFS clinical measures

ÅStudy associations with CAHPS at HRR level

ï199 HRRs with MA enrollment

ÅSeveral distinct patterns found
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ÅNegative association for MA, positive for FFS

ïRatings of personal physician, specialist

ÅFFS: credit docs for giving all desired services?

ÅMA: blame docs for managed care restrictions?

MA, r=ī.11

FFS, r=+.37

MA, r=ī.20

FFS,r=+.15
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ÅNegative association for MA, flat for FFS

ïDoctor communication, care rating,

ñgetting needed careò

ÅActual care received is not better, even in FFS

MA, r=ī.22
MA,r=ī.24

FFS, r=ī.03 FFS,r=+.05


