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1.0  EXECUTIVE SUMMARY 

This report assesses the relationship of plan-level performance on Health Employer Data and 

Information Set (HEDIS®) measures of clinical processes and intermediate outcomes with 

changes over two-years in the self-reported physical and mental health outcomes from the 

Medicare Health Outcomes Survey (HOS) among elderly Medicare plan enrollees with diabetes, 

hypertension, ischemic heart disease, and depression.    

 

Data are from the plan-level HEDIS measures for 2002 related to diabetes, hypertension, 

ischemic heart disease and depression care and patient-level longitudinal 2001-2003 health 

outcomes as measured by HOS physical and mental scores captured by the Medical Outcomes 

Study Short Form-36 (MOS SF-36®).  To account for clustering of individuals within health 

plans, hierarchical linear models estimated the imputed effects of plan performance of HEDIS 

measures on individual enrollees’ longitudinal health outcomes measured by the MOS SF-36.  

The unit of analysis was the individual. 

 

Results indicate that plan performance on HEDIS measures was related to significant positive 

improvements in health outcomes of enrollees with diabetes.  For enrollees with diabetes, plan 

performance on HEDIS intermediate outcome measurement was significantly and positively 

related to improvements in enrollee physical health functioning  Plan performance on process 

measures in diabetes was associated with improvements in enrollee mental health functioning.    

We did not find significant associations for the other conditions of hypertension, ischemic heart 

disease, and depression studied. We believe that this failure to show a significant effect may be 

related to the relatively short time frames of the current study, and issues related to the quality of 

the process measurements and differences in the definitions of persons with depression and heart 

disease included in the HOS sample.  

 

This study represents one of the first attempts to directly link plan HEDIS performance to 

outcome measures of enrollee health.  Both HEDIS process and intermediate outcomes measures 

for diabetes care are positively related to enrollee health outcomes, suggesting a possible direct 
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linkage of HEDIS measures of process and intermediate outcomes with the outcome measures of 

mental and physical functioning included in the HOS survey.   
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2.0  INTRODUCTION 

The National Committee for Quality Assurance (NCQA) began accrediting managed care 

organizations in 1991.  The purpose of this accreditation process is to allow consumers, 

employers, regulators, and health plans to view objective data on the quality of managed care 

organizations.  In addition to accreditation, NCQA developed an ever enlarging set of 

standardized clinical performance measures, which were entitled the “Health Plan Employer 

Data and Information Set,” or as it is widely known, HEDIS®.1  These measures have been 

widely adopted by plans, are required by many private, state and federal entities and in short, are 

seen by many as the gold standard for clinical quality measurement.  In 1999, NCQA began 

requiring health plans that were undergoing accreditation by NCQA to report HEDIS measures, 

and also became the first (and to date the only) accrediting body that actually incorporates the 

relative performance of health plans on clinical measures as a core component of their 

accreditation score. 

 

Despite substantial progress in measuring and reporting quality in health care using indicators 

such as HEDIS, there are relatively limited data directly linking any clinical process measures of 

the use of effective clinical services (e.g., screening for hemoglobin A1c in diabetics) or 

intermediate outcomes (e.g., control of hemoglobin bA1c in diabetics) with endpoints of care 

such as functional outcomes, health status or mortality.  While these health outcomes are critical 

indicators of the end results of healthcare,2 they are often difficult to link directly to the actions 

of healthcare providers and are not in and of themselves, actionable by providers.3 4  Thus most 

quality evaluations use measures of structure, process or intermediate outcomes, as for example, 

HbA1c screening and control in diabetics, cholesterol screening and control post myocardial 

infarction (MI). 5 6   However, for full validity as measures of quality, measures of structure, 

process or intermediate outcomes should be positively linked to global health outcomes such as 

health status, which are of direct relevance and are more meaningful from the patient 

perspective.7 8 9   

 

Even more importantly, there is a special need for research that better ties clinical processes to 

patient outcomes in the Medicare population, where given the limited reserve of older patients, 
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management of chronic conditions is likely to have a major effect on quality of life.  While 

global health outcomes such as mortality and functional status are considered to be the most 

critical indicators of healthcare quality,10 as noted above, these types of outcomes are often 

difficult to link to the actions of healthcare providers.11,12  Based on published literature, the only 

joint analysis of Medicare Health Outcomes Survey (HOS) data and HEDIS clinical data found a 

positive correlation between several clinical measures and enrollee health status.13  However, the 

study did not consider longitudinal outcomes and did not control for possible differences in 

health plan populations.   

 

This study looked for a linkage between clinical processes and outcomes on a more longitudinal 

basis correcting for health plan population differences, using data from two unique databases 

overseen by NCQA, HEDIS and the Medicare Health Outcomes Survey (HOS).14  HEDIS 

clinical performance measurement and HOS measurement of patient-specific functional status 

change over time are required parts of health plan quality reporting in the Medicare Advantage 

(MA) program.  Thus, MA offers an opportunity to assess correlations of health plans’ clinical 

performance using process and intermediate outcome measures, and individual enrollee’s health 

status.   

 

We merged plan level data on quality with member level outcomes data to assess the association 

of changes in health outcomes among individual Medicare beneficiaries with their health plan’s 

performance on relevant HEDIS measures for diabetes, hypertension, ischemic heart disease, and 

depression.  This is the first study to merge these two large-scale national databases and analyze 

them jointly for disease-specific subgroups.   We chose enrollees with diabetes, hypertension, 

ischemic heart disease and depression not only because these are highly prevalent, costly 

conditions requiring continuous maintenance treatment, but there are numerous HEDIS 

indicators relating to the conditions’ care and outcomes.15  By restricting each model to 

beneficiaries with a specific common chronic condition, the analysis can better pinpoint the link 

between measures of clinical processes (for example, screening for cholesterol in patients post-

myocardial infarction) and intermediate outcomes (such as control of cholesterol levels) and 

functional outcomes.  We hypothesized that enrollees in health plans with high performance on 



The Impact of Health Plan Quality on Medicare Beneficiary Outcomes- Technical Report  

Prepared by NCQA   5 

 

relevant HEDIS measures would have better patient-reported health outcomes than enrollees in 

lower performing plans. 
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3.0  METHODS 

3.1  Data  

This study used data from the HEDIS16 and the HOS version 1. 17  HEDIS is the most widely 

used set of clinical performance measures in the managed care industry.  The HOS version 1 is a 

health survey instrument developed to analyze the impact of Medicare health plans on self-

reported individual health status, as measured by the Medical Outcomes Study Short Form-36 

(MOS SF-36®).18  The usefulness of the MOS SF-36 in measuring changes in outcomes has been 

well-documented for a variety of conditions,19, , ,20 21 22 including diabetes,23   24 25 26 

hypertension,27 28 ischemic heart disease,29  30 31 and depression.32 33  34 35  The HOS protocol 

includes mailings with telephone follow-up.36   

 

This study uses Cohort 4 of HOS, which collected baseline in 2001 and follow-up survey data in 

2003, the most recent years of baseline and follow-up data available at the time of analysis.  All 

non-institutionalized, non-proxy respondents age 65 or greater, who returned a usable baseline 

survey and who either returned a usable follow-up survey, or who died before they could be 

resurveyed were included in the study.  For this study we used HEDIS clinical data covering 

services provided in 2002, the year between the baseline and follow-up HOS data.  The baseline 

2001 HOS survey response rate was 68.4%; the follow-up 2003 survey response rate was 78.6%.  

The total number of health plans is 152. 

 3.2 Study Populations   

This study focused on Cohort 4 HOS respondents with the following four self-identified 

conditions: diabetes (N=8,184), hypertension (N=27,206), ischemic heart disease (N=9,125), and 

depression (N=4,911).  The samples for each disease-specific sub-population were identified 

based on responses to relevant items on the HOS questionnaire: 1) for diabetes, enrollees who 

responded ‘yes’ to a question asking if a doctor ever told them that they had diabetes, high blood 

sugar, or sugar in the urine; 2) for hypertension, enrollees who responded ‘yes’ to a question 

asking if a doctor ever told them that they had hypertension or high blood pressure; 3) for 

ischemic heart disease, enrollees who responded ‘yes’ to a question asking if a doctor ever told 

them that they had a myocardial infarction, heart attack, angina pectoris or coronary artery 
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disease; and 4) for depression, enrollees who responded that they felt depressed or sad much of 

the time.  Table 1 illustrates the number of HOS Cohort 4 individual responses for each disease 

subgroup, and their percentages relative to the total number of eligible responses (all non-

institutionalized, non-proxy respondents age 65 or greater, who returned a usable baseline survey 

and who either returned a usable follow-up survey, or who died before they could be resurveyed, 

n=48,521).   Over half of HOS respondents reported being told they had hypertension, compared 

to 17% with diabetes, 19% with ischemic heart disease, and 10% with depression. 

3.3  Dependent Variables   

The dependent variables used in the analyses are change in physical and mental health during the 

study period of 2001-2003, based on the Physical Component Summary (PCS) and the Mental 

Component Summary (MCS) scores of the MOS SF-36.  The PCS and the MCS are both 

standardized to a 0-100 scale, with 0 representing worst health and 100 representing best health.  

Both scores are standardized using norms for the general United States population so that a score 

of 50 represents the national average and the standard deviation of each score’s distribution is 

10.37, 38, 39   

 

In order to account for enrollees who died during the study period, and to include death as an 

outcome, methods of adjusting the PCS and MCS for death, as described by Diehr and 

colleagues, were used.40, 41, 42    Diehr et al’s methods use logistic regression to predict the 

probability of being healthy at follow-up (whether someone could be expected to be in the top 

75th percentile on the PCS or MCS distribution at follow-up).  Baseline PCS and MCS are used 

as the covariates to model the probability of being healthy at follow-up.  Predicted values for 

being healthy at follow-up were then generated from the logistic regression model.  For those 

who died within two years of baseline measurement, a value of “0” was given, indicating 0 

probability of being healthy at follow up.  This accounts for inflation of PCS and MCS scores 

that occurs if deaths before follow-up are removed from analysis.   

 

To generate the PCS and MCS change scores, the baseline predicted value was subtracted from 

the follow up predicted value, and these change scores were used as the dependent variables in 

the analyses.  Separate equations were estimated for change in PCS and change in MCS.   
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3.4  Independent Variables  

HEDIS Measures 

Table 2 shows the independent variables of interest in the analyses, based on relevant HEDIS 

clinical measures for the four conditions: diabetes, hypertension, ischemic heart disease and 

depression.  The relevant HEDIS measures correspond to diabetes management and control for 

enrollees with diabetes (six measures), hypertension control for enrollees with hypertension (one 

measure), follow-up after acute cardiovascular events for enrollees with ischemic heart disease 

(three measures), and treatment of depression for enrollees with depression (five measures).  The 

relevant HEDIS measures include both process and intermediate outcomes measures for most of 

the four conditions.  

 

To simplify the analysis for diabetes, the six HEDIS measures were grouped into two composite 

measures:  a process composite measure and an intermediate outcomes composite measure.  The 

process composite measure was equal to the mean performance of the health plan on the four 

process-related performance measures (Hba1c testing, eye exams, LDL screenings, and 

nephropathy monitoring). The intermediate outcomes composite measure was equal to the mean 

performance of the health plan on the two intermediate outcomes-related performance measures 

(HbA1c control and LDL control). Because the HEDIS criteria for HbA1c was originally for 

poor control, the percent in poor control was inverted - subtracted from one - so that this measure 

reflected the proportion of enrollees with positive outcomes, corresponding to the proportion of 

enrollees with positive outcomes as represented in other HEDIS diabetes measures.   

 

The three HEDIS measures related to follow-up after acute cardiovascular events were: the 

percent of enrollees with acute myocardial infarction who receive beta-blocker prescriptions 

within seven days of hospital discharge; the percent of patients with cholesterol screening 

following an acute myocardial infarction (AMI), coronary artery bypass graft (CABG), or 

percutaneous transluminal coronary angioplasty (PCTA); and the percent of enrollees with LDL 

under control (as measured by a value of LDL of 130 or less) following an acute myocardial 

infarction, coronary artery bypass graft, or percutaneous transluminal coronary angioplasty.   
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Lastly, the five HEDIS measures related to treatment of depression were: the percent of enrollees 

with depression with optimal (continued) practitioner contact following diagnosis, the percent of 

enrollees continuing on antidepressants for 3 months following diagnosis (acute phase 

treatment), the percent of enrollees continuing on antidepressants for 6 months following 

diagnosis (continuation phase treatment), the percent of enrollees with depression who receive 7-

day outpatient follow-up after hospitalization for mental illness, and the percent of enrollees with 

depression receiving 30-day outpatient follow-up after hospitalization for mental illness.   

Individual-Level Covariates 

To control for differences in case mix between plans, several individual-level covariates were 

included in the models.  All individual covariates were measured at baseline.  These individual-

level covariates included demographic factors and clinical factors that have been shown to be 

associated with health services utilization and health outcomes.  Demographic factors included 

enrollee age, gender, educational level (high school graduate or not), race (African American, 

Caucasian, or other race), ethnicity (Hispanic or not), marital status (married or not), and home 

ownership.   

 

Clinical factors included the number of self-identified chronic conditions (ranging from 0 to 13) 

from a list used in the HOS and commonly found among Medicare beneficiaries – hypertension 

or high blood pressure, angina pectoris or coronary artery disease, congestive heart failure, 

myocardial infarction, other heart conditions, stroke, emphysema or asthma or chronic 

obstructive pulmonary disease, gastro-intestinal conditions, arthritis of the hip or knee, arthritis 

of the hand or wrist, sciatica, diabetes or high blood sugar, and cancer.  Symptom severity was 

assessed for diabetes, hypertension and ischemic heart disease (see Table 3).  Presence of 

depressed mood was included as a covariate for analyses of diabetes, hypertension, and ischemic 

heart disease subgroups,  The baseline PCS and MCS scores included in the model are indicators 

of rank based on whether the individual scores were in the bottom third, middle third, or top third 

of the distribution.  For example, an individual with a baseline PCS score in the bottom third of 

the distribution would be sicker than at least two-thirds of all other individuals included in the 

sample.   Only baseline PCS was included in the equation examining changes in PCS and only 

baseline MCS was included in the equation examining changes in MCS. 
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3.5  Statistical Analysis 

The basic analytic approach in this study was to compare changes in health status over time for 

health plan enrollees, as measured by physical and mental component scores of the MOS SF-36, 

to health plan performance on HEDIS measures related to the quality of care provided to 

enrollees with diabetes, hypertension, ischemic heart disease, and depression.  Specifically, the 

association of health plans’ HEDIS scores in 2002 to the change in enrollees’ health status 

between 2001 and 2003 was assessed using hierarchical linear models that account for clustering 

of individuals within health plans.  The unit of analysis was the individual enrollee. 

 

This approach was selected based on the three key methodological issues which must be 

addressed in the statistical modeling to obtain unbiased estimates of the association of health 

plan HEDIS scores on changes in enrollee PCS and MCS scores.  These are: (1) the simultaneity 

bias in the quality/outcome association; (2) health plan differences in case-mix and other salient 

features; and (3) the clustered sampling design in the HOS survey data.   

 

The simultaneity bias arises because both HEDIS measure compliance and outcomes are likely 

to be associated with unmeasured severity of disease at the individual level.  (For example, an 

individual with severe diabetes will be more likely to have physician visits and thus will be more 

likely to receive standard diabetic-related services, such as foot exams or retinal exams.  Such an 

individual is also likely to have poorer outcomes because of disease severity.)   If the association 

between HEDIS performance and individual outcome were estimated using standard regression 

techniques, these estimates would be negatively biased.  However, the primary research question 

is not the effect of individual HEDIS measure compliance on outcomes.  Rather, it is whether 

plan level performance on HEDIS measures is associated with outcomes.  By using the plan 

HEDIS rate in the equation, the confounding of individual HEDIS performance and individual 

outcome with unmeasured severity will no longer take place since plan-level HEDIS 

performance will not be correlated with any single enrollee’s unmeasured (or measured) severity.  

Thus, unbiased coefficients for the association between HEDIS measures and outcome can be 

estimated.     
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Since the individual observations are clustered by plan, we estimated the associations using 

hierarchical linear models (HLMs), sometimes referred to as mixed models or multilevel models. 
43   HLMs yield unbiased estimates for complex samples that occur when observations are 

clustered within one or more higher-level groups.  The HLMs estimated control for unmeasured 

variables that are associated with individual outcomes and health plans, producing unbiased 

estimates of the association between health plan performance on HEDIS scores to individual 

enrollee changes in health status.  Additionally, the indicator variables for MCS and PCS rank 

(i.e. indicators of whether the individual falls in the bottom, middle, or top third of the 

distribution) are included and interacted with plan HEDIS scores to determine if the impact of 

plan HEDIS scores on enrollee outcomes differentially effect sicker (or healthier) enrollees. 

Specifically, the HLMs estimated include variables for plan HEDIS performance measures 

(including intermediate outcomes or process composite measures for the diabetes subgroup), 

enrollee baseline PCS or MCS ranking, other individual-level covariates, as well as individual-

level and plan-level random effects.   

 

For example, the HLM estimated for enrollees with diabetes include variables for plan HEDIS 

Intermediate Outcome Composite (H-OCj), plan HEDIS Process Composite(H-PCj), enrollee 

baseline PCS or MCS ranking (PCS-rank1i, PCS-rank2i, MCS-rank1i, MCS-rank2i), other patient 

level covariates (Xi), plan-level fixed effects (Zj), as well as individual-level and plan-level 

random effects.  The top third of PCS and MCS (i.e. PCS-rank3, MCS-rank3) are excluded from 

the model and serve as the reference group.  A separate HLM was estimated for each of the 

outcomes of interest (change in PCS and change in MCS).  Therefore, in the example of 

enrollees with diabetes, four separate HLMs are estimated: (1) effect of intermediate outcomes 

composite on PCS; (2) effect of process composite on PCS; (3) effect of intermediate outcomes 

composite on MCS; and (4) effect of process composite on MCS.  For example, the equation to 

estimate the effect of the plan HEDIS intermediate outcome composite on change in PCS will 

be: 

 

Yij = β00 + [β10 H-OCj + β20 H-OCj*PCS-rank1i + β30 H-OCj*PCS-rank2i  

+ β40PCS-rank1i + β50PCS-rank2 i + β60Xi + β70Zi] + μ0j + eij     
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In the above equation, Yij is the change in PCS between baseline and follow-up for individual i 

in plan j, β00 is the grand mean (average change in PCS for all individuals), β10 represents the 

mean effect of the HEDIS intermediate outcomes composite on the change in PCS,  β20 

demonstrates whether the effect of the HEDIS intermediate outcomes composite is significantly 

different for enrollees whose baseline PCS value is in the bottom third of the distribution 

compared to enrollees in the top third, and  β30 demonstrates whether the effect of the HEDIS 

intermediate outcomes composite is significantly different for enrollees whose baseline PCS 

value is in the middle third of the distribution compared to enrollees in the top third, μ0j is 

random plan-level deviations, and eij is random person-level deviations.   

 

Separate HLMs were also estimated for the other three disease subgroups.  In the hypertension 

disease subgroup, two separate HLMs were estimated: (1) effect of HEDIS score (single 

hypertension HEDIS measure) on PCS; and (2) effect of HEDIS score on MCS.  In the ischemic 

heart disease subgroup, six separate HLMs were estimated: (1) effect of receiving beta-blocker 

post hospital discharge on PCS; (2) effect of cholesterol screening following an acute 

cardiovascular event on PCS; (3) effect of LDL cholesterol screening following an acute 

cardiovascular event on PCS; (4) effect of receiving beta-blocker post hospital discharge on 

MCS; (5) effect of cholesterol screening following an acute cardiovascular event on MCS; and 

(6) effect of LDL cholesterol screening following an acute cardiovascular event on MCS.  In the 

depression disease subgroup, ten separate HLMs were estimated: (1) effect of optimal 

practitioner contact on PCS; (2) effect of acute treatment on PCS; (3) effect of continuation 

treatment on PCS; (4) effect of 7 day follow-up on PCS; (5) effect of 30 day follow-up PCS; (6) 

effect of optimal practitioner contact on MCS; (7) effect of acute treatment on MCS; (8) effect of 

continuation treatment on MCS; (9) effect of 7 day follow-up on MCS; and (10) effect of 30 day 

follow-up MCS.   

 

The models for all four conditions included individual-level covariates of age and number of 

chronic conditions.  We used a model-building approach, and further refined the model for 

ischemic heart disease to include individual-level covariates of ischemic heart disease symptom 

severity (chest pain and shortness of breath), presence of depressed mood, and baseline PCS and 

MCS score.  We also further refined the model for diabetes to include individual-level covariates 
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of diabetes symptom severity (neuropathy), presence of depressed mood, baseline PCS and MCS 

score, and demographic factors of gender, educational level, race, ethnicity, marital status, and 

homeownership.   

 

All equations were estimated using the PROC MIXED procedure of SAS 8.2.   
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4.0  RESULTS 

Results are presented for each of the four condition groups.  

4.1  Diabetes  

As shown in Table 4, the average health plan performance rate on each of the HEDIS measures 

ranged from a low of 57.7% for monitoring diabetic nephropathy to a high of 89.3% for 

screening for LDL cholesterol.  Plan performance varied substantially for each of these 

measures, with rates on most measures ranging from a low of about 25% of enrollees to well 

over 90% of enrollees.    

 

For the process composite, the average plan score was 76.4% (SD8.4%), ranging from a low of 

41.3% to a high of 90.1%.  The average plan score for the intermediate outcomes composite was 

70.9% (SD 11.3%), with plan values ranging from a low of 14.9% to a high of 88.6%.   

HEDIS Process Composite and PCS 

The effect of the health plan composite scores on changes in individual outcomes as measured by 

PCS and MCS scores are summarized in Table 5.  The health plan process composite score was 

associated with improvements in PCS; however the effect was not significant.  The average 

effect of a 10 percentage point increase in the proportion of enrollees meeting the process 

composite was associated with a 4 percentage point increase (from the mean) in the probability 

of an enrollee experiencing an improvement in health as measured by the PCS.  However, this 

effect failed to achieve statistical significance. 

HEDIS Intermediate Outcomes Composite and PCS 

The health plan intermediate outcomes composite score was significantly associated with 

changes in the PCS (Table 5).  Overall, for each 10 percentage point increase in the composite 

intermediate outcomes measure, the probability that a person will have an improvement in health 

as measured by the PCS increases by 8 percentage points (p=.014).  Additionally, an enrollee’s 

baseline PCS score had a significant impact on the effect of plan performance on the 

intermediate outcomes composite on changes in PCS score.  An individual whose baseline PCS 

score was in the middle third of the PCS distribution showed significantly less improvement in 
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PCS score (11.7 percentage point smaller improvement on average) compared to individuals in 

the top third of the PCS distribution (p=.012) when plans performed better on the intermediate 

outcomes composite.  However, there was no significant difference in the impact of the 

intermediate outcomes composite score on change in PCS between the bottom and top third of 

the PCS distribution.  In other words, the impact of plan performance on the intermediate 

outcomes composite was smallest for those enrollees who were neither the healthiest nor the 

sickest diabetics in the plan. 

HEDIS Process Composite and MCS 

The health plan process composite score for diabetes was significantly associated with changes 

in MCS score (Table 5).  For each 10 percentage point increase in the composite process 

measure, the probability that a person will have an improvement in health as measured by the 

MCS increased by nearly 11 percentage points (p=.003).  The enrollees’ baseline MCS did not 

have a significant impact on the effect of the process composite on individual changes in MCS. 

HEDIS Intermediate Outcomes Composite and MCS 

When the association of health plan performance on the intermediate outcomes composite 

measure for diabetes on changes in individual outcomes as measured by MCS score was 

examined (Table 5), the intermediate outcomes composite was positively but not significantly 

related to changes in MCS score.  Additionally, the enrollee’s baseline MCS had no effect on the 

impact of their health plan’s HEDIS performance on changes in MCS. 

4.2  Hypertension 

Health plan performance for hypertension control was moderately high, with an average rate of 

57.5% (SD 7.1%), indicating that on average over half of patients with identified hypertension 

had blood pressure below the 140/90 HEDIS criterion. Health plan performance varied widely, 

from a low of 32.6% to a high of 71%.   

Health plan performance on this measure was positively but not significantly associated with 

changes in PCS or MCS scores (Table 6). 
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4.3  Ischemic Heart Disease  

Table 7 shows that average health plan performance on each of the heart disease-related HEDIS 

measure was high:  94.6% (SD 8.9%) for Beta Blockers After Heart Attack measure, 79.1% (SD 

9.5%) for LDL screenings, and 62.9% (SD 15.4%) for LDL control.   

None of the three HEDIS measures for heart disease were significantly associated with changes 

in individual PCS scores (Table 8) or MCS scores (Table 9). The trend however was positive in 

five of the six comparisons (all three of the measures with MCS, and beta blocker and LDL 

control measures with PCS). 

4.4  Depression  

Health plan performance on measure related to Depression, including the three Antidepressant 

Medication Management measures and two Follow-Up after Mental Health Hospitalization 

measures, was generally lower than health plan performance on measures related to diabetes and 

heart disease. (Table 10) The rates varied from a low of 11.4% for optimal practitioner contact 

for medication management, to a high of 63.1% for having a follow-up visit within 30 days after 

hospital discharge. 

 

None of the measures was significantly associated with changes in individual PCS (Table 11) or 

MCS scores (Table 12).  Only the effect of optimal practitioner contact on changes in PCS scores 

approached statistical significance, however the effect was opposite of what one might expect.  A 

10 percentage point increase in the proportion of enrollees receiving optimal practitioner contact 

was associated with a 15 percentage point decrease in the probability of being healthy as 

measured by PCS change (p=.068).   

5.0  DISCUSSION 

Of the four disease subgroups, health plan quality performance had a positive impact on 

longitudinal change in enrollees’ health only for those with diabetes, regardless of baseline 

health differences in plan populations.  However, only the composites of diabetes measures 

achieved statistical significance in their relationship with outcomes as measured by the PCS and 

MCS.  The intermediate outcomes composite (HbA1c control and LDL control) was 

significantly related to individual improvements in the PCS but was not related to changes in the 
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MCS.  The process composite, on the other hand, was significantly related to individual 

improvements in the MCS but not the PCS.  Additionally, it appears that health plan 

performance on the intermediate outcomes composite had the largest effect on enrollees who 

were the healthiest of the enrollees with diabetes.  The smaller effect for those persons with 

intermediate or lower levels of physical or mental functioning (i.e. sicker enrollees) compared to 

the healthiest enrollees is somewhat surprising. One might expect to see the largest 

improvements among this group of enrollees.  One explanation for this finding may be that 

higher severity of illness may be such that improved care reflected by HEDIS measures is unable 

to impact a high, and perhaps more fixed, level of impairment. Sicker enrollees are likely to have 

multiple co-morbidities and disabilities, and diabetes care alone may not be sufficient to change 

their health trajectory.  Future research should examine this phenomenon more thoroughly and 

over longer periods of time. 

 

Overall, the observed relationships of the health plan performance HEDIS process and 

intermediate outcomes composite with changes in PCS and MCS for enrollees with diabetes 

have face validity.  Since diabetes is a condition in which short term interventions, such as better 

control of HbA1c, might have immediate impacts on day to day functioning. One can postulate 

that better control the levels of HbA1c, might lead to patients, and especially those with lower 

overall levels of functional impairment, to experience somewhat improved physical functioning.    

The process measures, which mostly relate to patient monitoring and not directly to outcomes, 

show a positive but not significant relationship given that they are one more step removed from 

impacting outcomes. The stronger, and significant, association of the diabetes process measures 

with better mental health functioning is somewhat paradoxical, although there was a positive but 

not significant association of the outcome measures with the MCS. Perhaps individuals who are 

enrolled in plans that foster better monitoring of their diabetic patients are more satisfied with 

their care leading to less stress as a result. In other studies we have shown a positive correlation 

between process measures and patient experience of care in HEDIS.  

 

While in general the direction of the associations were positive, no significant associations 

between HEDIS plan quality performance and change in PCS or MCS were found in any of the 

other three disease subgroups – hypertension, ischemic heart disease or depression.  While these 
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results are surprising, there may be various reasons for these findings.  For hypertension, the lack 

of a significant association of plan performance on this measure at one point in time to individual 

outcomes as measured by the PCS is not surprising.  Generally speaking, by itself, hypertension 

does not cause discomfort or pain in patients over the short term.  Indeed, individuals adequately 

treated to achieve more BP control may, on average, feel worse then those who are untreated. It 

is only after a stroke or myocardial infarction that BP control might have an impact on patient 

mental or physical functioning. It is unlikely that there would be enough excess cardiovascular 

events in the plans where treatment was below average, to see impacts on overall functional 

status.   

 

For ischemic heart disease, one would expect better individual outcomes in plans that were better 

at achieving LDL control among its enrollees and better at providing beta blockers after a 

myocardial infarction.  For the measure relating to beta blockers, the mean proportion meeting 

this criterion was over 94%, so most plans were providing good care and thus there was not 

significant enough variation in this process measure to detect a significant relationship. 

Moreover, this measure relates to a relatively small proportion (those with MI’s within the year) 

of the group identified in the HOS as having ischemic heart disease (anyone who had ever had an 

MI, angina, or been told that they had coronary artery disease.  However, there was more 

variation with LDL control between plans, and one would expect better LDL control to be 

associated with better physical health outcomes. While we saw a positive association between, a 

lack of a significant finding may be due to limited power to detect a statistically significant 

effect. 

 

Finally, for depression care, optimal practitioner contact and effective acute phase and 

continuation phase treatment, which would reflect careful follow-up, monitoring, and treatment 

of depressed patients, should logically be related to better MCS outcomes, but these associations 

were not found.  The generally poor performance rates among health plans on these depression 

treatment process measures among all plans may have contributed to this null finding. Another 

issue is the rather tenuous relationship between the depression indicator question in the HOS 

(person reported that they felt sad or depressed most of the time) and the clinical diagnosis of 

depression. There is ample evidence that depression is substantially under diagnosed, especially 
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in the Medicare population. The three core HEDIS depression measures do not include a 

screening measure, and focus only on follow-up of treatment of persons diagnosed with 

depression and placed on medication. By contrast, the self identification used in the HOS is 

likely to include a much larger group of enrollees than the denominator for the HEDIS measure. 

Thus any effect of relatively small differences in a measures with low overall performance, is 

likely undetectable in this situation. Finding a significant impact of the measures related to 

follow-up care following a hospitalization is even more unlikely due to the small number of 

enrollees that are hospitalized for depression during the year.  Since most enrollees with 

diagnosed depression, let alone the even larger number with self-identified depression, are 

unlikely to need inpatient treatment for this condition, the majorities of individual enrollees are 

unlikely to have received this type of care and thus would not be expected to have improvements 

in outcome related to this measure. 

Limitations 

There are several limitations to this study.  First, there is plan attrition between each baseline and 

follow-up survey period.  Plans that dropped out of the MA program were not included in the 

study database for the affected HOS cohorts; hence the study results are based on the more stable 

plans that remain in the program for each HOS cycle.  In addition, there is beneficiary attrition 

during the course of the HOS administration due to baseline and follow-up non-response, as well 

as voluntary and involuntary dis-enrollment between surveys.  These factors could introduce bias 

and may limit our ability to generalize the results of the study to populations with shorter periods 

of continuous enrollment.  However, HOS response rates are generally high, with around a 60% 

response rate in baseline years that the survey is fielded, and around an 80% response rate in the 

two-year follow-up survey.  Any associations we find should describe the situation in stable 

Medicare managed care populations as well as fee-for-service populations in stable patient-

provider relationships. 

 

A second limitation is the reliance on self-reported disease status for the identification of 

enrollees with the four diseases.  There is the possibility of misidentification, as some enrollees 

who identify themselves as having the disease, may not meet the clinical definition of the disease 

and even more importantly, may not fit the group specified to be included in the denominator of 
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Table 1 Prevalence of Disease-Specific Responses in HOS Cohort 4  

(Relative to Total Eligible Responses, n=48,521) 

 

Cohort 4  

 
 
Disease Subgroup Number of 

Disease-
Specific 
Responses 

Disease-
Specific 
Responses as 
% of Total 
Eligible 
Responses 
(n=48,521) 

Diabetes 8,184 16.9% 
Hypertension 27,206 56.1% 
Ischemic Heart Disease 9,125 18.8% 
Depression 4,911 10.1% 
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Table 2 Relevant HEDIS Measures for Four Disease Subgroups  

 

Subgroup Measure Name 
Diabetes Comprehensive Diabetes Control: Intermediate Outcomes  

% of patients with Hemoglobin A1c Control - < 9.5 
% of patients with LDL Cholesterol Control - < 130 
Comprehensive Diabetes Control: Process  
% of patients with Hemoglobin A1C Testing 
% of patients with LDL Cholesterol Screening 
% of patients with Eye Exam Performed 
% of patients with Nephropathy Monitored 

Hypertension Controlling High Blood Pressure  
% of individuals with diagnosed hypertension with BP less than 140/90 

Ischemic Heart 
Disease 

Beta-Blockers After AMI 
% of AMI patients with beta-blocker prescriptions within 7 days of 
discharge 
Cholesterol Screening After Acute Cardiovascular Event 
% of patients with cholesterol screening following AMI, CABG, or PTCA 
Cholesterol Control After Acute Cardiovascular Event 
% of patients with LDL Cholesterol Control <130 following AMI, CABG, 
or PTCA 

Depression Antidepressant Medication Management 
% of depressed patients with at least 3 follow up visits during the 3 months  
post-diagnosis 
% of depressed patients continuing on antidepressants for 3 months post-
diagnosis (acute phase treatment) 
% of depressed patients continuing on antidepressants for 6 months post- 
diagnosis (continuation phase treatment) 
And 
7 and 30-Day Outpatient Follow-up After Hospitalization for Mental Illness
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Table 3 Condition-Specific Symptom Severity Definitions 

 

Symptom Severity Scale  Definition 
Diabetic Neuropathy*  
With  Any of four symptoms (numbness/loss of feeling in feet, or 

tingling/burning feet, or decreased feeling of hot/cold with feet, or 
sores not healing on feet) reported all or most of the time. 

Without Any of these four symptoms reported some, a little, or none of the 
time. 

Shortness of Breath**  
4 Severe Short of breath all or most of the time when lying down flat, or 

sitting, or resting 
3 Moderate Short of breath all or most of the time when walking less than 1 

block, or when climbing 1 flight of stairs 
2 Mild Short of breath some or a little of the time when walking les than 1 

block, or sitting, or resting, or when climbing 1 flight of stairs, or 
lying down flat 

1 Asymptomatic Short of breath none of the time when lying down flat and 
sitting/resting, and walking less than 1 block, and climbing 1 flight 
of stairs 

  
Chest Pain**  
4 Severe Chest pain or pressure all or most of the time when exercising and 

resting 
3 Moderate Chest pain or pressure all or most of the time when exercising, and 

chest pain/pressure some or a little of the time when resting 
2 Mild Chest pain/pressure some or a little of the time when exercising 
1 Asymptomatic Chest pain none of the time when exercising and resting 
  
*Used in Model for Diabetes  
**Used in Model for Ischemic Heart Disease 
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Table 4 Health Plan Performance Rates for HEDIS Diabetes Measures 2002  

(N=152 plans) 1 

 Mean Standard 
Deviation Minimum Maximum 

Process Composite2 76.4% 8.4% 41.3% 90.1% 
HbA1c Testing 87.7% 8.7% 23.2% 97.1% 
Eye Exams 71.0% 10.9% 28.2% 92.8% 
LDL Screenings 89.3% 7.1% 41.0% 98.5% 
Monitoring Nephropathy 57.7% 15.0% 26.9% 93.2% 
Intermediate Outcomes 
Composite3

 
70.9% 

 
11.3% 

 
14.9% 

 
88.6% 

HbA1c Control4 77.6% 12.8% 0.3% 92.7% 
LDL Control 64.1% 11.1% 26.4% 85.9% 

1Each rate represents the proportion of eligible health plan enrollees who met the indicators. 
2Note: The process composite represents the average proportion of enrollees with diabetes in 

each plan with HbA1c testing, eye exams, LDL screenings, and monitoring of nephropathy.  
3 The intermediate outcomes composite represents the average proportion of enrollees with 

diabetes in each plan with HbA1c control and LDL control.   
4Because the HEDIS measure evaluates poor control of HbA1c (>9.5 ), this measure was 

inverted before calculating the composite.   
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Table 5 Impact of Health Plan Process and Intermediate Outcomes Composite Scores on Changes in PCS and MCS Score 

or Enrollees with Diabetes 

(N=8,184)1

 

 Physical Component Score (PCS) Mental Component Score (MCS) 

 Process 
Composite2 β –

estimate(p-value) 

Intermediate 
Outcomes 
Composite 

β -estimate (p-value)

Process Composite
β -estimate (p-

value) 

Intermediate 
Outcomes 

Composite  β -
estimate (p-value) 

HEDIS Composite  0.041 (0.362)     0.082 (0.014)    0.108 (0.003)  0.039 (0.162) 

HEDIS Composite*MCS/PCS Rank 
13,4

-0.043 (0.485) -0.076 (0.093) -0.062 (0.217)  0.008 (0.842) 

HEDIS Composite*MCS/PCS Rank 2 -0.055 (0.379)   -0.117 (0.012) -0.063 (0.211) 

 

-0.020 (0.602) 

 
1 Based on hierarchical linear regressions controlling for age, gender, education level, race, marital status, home ownership, number of 

chronic conditions, diabetes symptom severity, presence of depressed mood, and baseline PCS and MCS. 
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 2The process composite represents the average proportion of enrollees with diabetes in each plan with HbA1c testing, eye exams, 

LDL screenings, and monitoring of nephropathy.  The intermediate outcomes composite represents the average proportion of enrollees 

with diabetes in each plan with good HbA1c control and LDL control.   
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3PCS Rank 1 and PCS Rank 2 are indicator variables based on baseline ranking of the physical component summary of the MOS SF-

36.  MCS Rank 1 and MCS Rank 2 are indicator variables based on baseline ranking of the mental component summary of the MOS 

SF-36.  An individual with a baseline ranking in the bottom tertile (sickest) receives a value of 1 for PCS or MCS Rank,  and an 

individual with a ranking in the middle tertile receives a value of 2 for PCS or MCS Rank.   

4HEDIS Score*PCS Rank 1 is the HEDIS score interacted with individual enrollee baseline PCS score in the bottom third of PCS 

scores.  HEDIS Score*PCS Rank 2 is the HEDIS score interacted with individual enrollee baseline PCS score in the middle third of 

PCS scores.  

 

The Im
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Table 6 Impact of Health Plan Performance on HEDIS Controlling High Blood Pressure 

Measure on Changes in PCS and MCS Score for Enrollees with Hypertension  

   (N=27,206)1

 

 Physical Component Score, 
PCS 

β –estimate (p-value) 

Mental Component Score, 
MCS 

β -estimate (p-value) 
HEDIS Score 0.049 (0.109) 0.032 (0.196) 
HEDIS Score*PCS Rank 12, 3 -0.041 (0.339) -0.038 (0.302) 
HEDIS Score*PCS Rank 2 -0.004 (0.919) -0.029 (0.422) 
 

1 Based on hierarchical linear regressions controlling for age, number of chronic conditions, and 

baseline PCS and MCS. 

 
2PCS Rank 1 and PCS Rank 2 are indicator variables based on baseline ranking of the physical 

component summary of the MOS SF-36.  MCS Rank 1 and MCS Rank 2 are indicator variables 

based on baseline ranking of the mental component summary of the MOS SF-36.  An individual 

with a baseline ranking in the bottom tertile (sickest) receives a value of 1 for PCS or MCS 

Rank,  and an individual with a ranking in the middle tertile receives a value of 2 for PCS or 

MCS Rank.   

 
3HEDIS Score*PCS Rank 1 is the HEDIS score interacted with individual enrollee baseline PCS 

score in the bottom third of PCS scores.  HEDIS Score*PCS Rank 2 is the HEDIS score 

interacted with individual enrollee baseline PCS score in the middle third of PCS scores.   
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Table 7 Health Plan Performance Rates for HEDIS Heart Disease Measures 2002  

   (N=152 plans)* 

 

 Mean Std. Dev. Minimum Maximum 

Beta Blocker After 
Heart Attack 

94.6% 8.9% 31.4% 100.0% 

LDL Screening 79.1% 9.5% 35.1% 98.0% 
LDL Control <130 62.9% 15.4% 0.0% 96.0% 
*These measures are based on HEDIS health plan reporting; each rate represents the proportion 

of health plan enrollees who met the indicators. 
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Table 8 Impact of Health Plan Performance on HEDIS Heart Disease Measures on 

Changes in PCS Score for Enrollees with Ischemic Heart Disease  

(N=9,125)1

 

 Beta Blocker 
after Heart 
Attack 
β –estimate 
(p-value) 

LDL 
Cholesterol 
Screenings 

β –estimate (p-
value) 

LDL 
Cholesterol 

Control 
<130mg/dl 

β –estimate (p-
value) 

HEDIS Score 0.022 (0.626) -0.010 (0.803) 0.030 (0.213)
HEDIS Score*PCS Rank 12,3 -0.009 (0.891) 0.019 (0.734) -0.026 (0.459)
HEDIS Score*PCS Rank 2 0.036 (0.583) 0.010 (0.855) -0.013 (0.701)
 

1 Based on hierarchical linear regressions controlling for age, number of chronic conditions,  

presence of depressed mood, ischemic heart disease symptom severity (chest pain and shortness 

of breath), and baseline PCS and MCS. 

 
2PCS Rank 1 and PCS Rank 2 are indicator variables based on baseline ranking of the physical 

component summary of the MOS SF-36.  MCS Rank 1 and MCS Rank 2 are indicator variables 

based on baseline ranking of the mental component summary of the MOS SF-36.  An individual 

with a baseline ranking in the bottom tertile (sickest) receives a value of 1 for PCS or MCS 

Rank,  and an individual with a ranking in the middle tertile receives a value of 2 for PCS or 

MCS Rank.   

 
3HEDIS Score*PCS Rank 1 is the HEDIS score interacted with individual enrollee baseline PCS 

score in the bottom third of PCS scores.  HEDIS Score*PCS Rank 2 is the HEDIS score 

interacted with individual enrollee baseline PCS score in the middle third of PCS scores.   
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Table 9 Impact of Health Plan Performance on HEDIS Heart Disease Measures on 

Changes in MCS Score for Enrollees with Ischemic Heart Disease  

(N=9,125)1

 

 Beta Blocker 
After Heart 
Attack 
β –estimate (p-
value) 

LDL 
Cholesterol 
Screenings 

β –estimate (p-
value) 

LDL 
Cholesterol 

Control <130 
β –estimate (p-

value) 
HEDIS Score 0.037 (0.245) 0.020 (0.533) 0.021 (0.267)
HEDIS Score*MCS Rank 12,3 -0.096 (0.811) 0.058 (0.212) -0.034 (0.233)
HEDIS Score*MCS Rank 2 -0.019 (0.686) -0.008 (0.850) -0.003 (0.928)
 

1 Based on hierarchical linear regressions controlling for age, number of chronic conditions, 

presence of depressed mood, ischemic heart disease symptom severity (chest pain and shortness 

of breath), and baseline PCS and MCS. 

 
2PCS Rank 1 and PCS Rank 2 are indicator variables based on baseline ranking of the physical 

component summary of the MOS SF-36.  MCS Rank 1 and MCS Rank 2 are indicator variables 

based on baseline ranking of the mental component summary of the MOS SF-36.  An individual 

with a baseline ranking in the bottom tertile (sickest) receives a value of 1 for PCS or MCS 

Rank,  and an individual with a ranking in the middle tertile receives a value of 2 for PCS or 

MCS Rank.   

 
3HEDIS Score* PCS Rank 1 is the HEDIS score interacted with individual enrollee baseline PCS 

score in the bottom third of PCS scores.  HEDIS Score*PCS Rank 2 is the HEDIS score 

interacted with individual enrollee baseline PCS score in the middle third of PCS scores.   
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Table 10 Health Plan Performance Rates for HEDIS Depression-Related Measures 2002  

   (N=152 plans)*  

 

 Mean Std. Dev. Minimum Maximum 

Optimal Practitioner 
Contact Post-Diagnosis 

11.4% 7.0% 2.1% 38.4% 

Effective 3-Month 
(Acute) Treatment Post-
Diagnosis 

53.0% 10.4% 28.2% 77.0% 

Effective 6-Month 
(Continuation) 
Treatment Post-
Diagnosis 

38.6% 11.5% 11.1% 67.2% 

Follow-up 7 Days Post-
Hospitalization 

41.4% 18.4% 5.9% 86.7% 

Follow-up 30 Days Post-
Hospitalization 

63.1% 15.8% 22.2% 91.1% 

*These measures are based on HEDIS health plan reporting; each rate represents the proportion 

of health plan enrollees who met the indicators. 
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Table 11 Impact of Health Plan Performance on HEDIS Depression Related measures on  

Changes in PCS Score for Enrollees with Depression 

(N=4,911) 1

 

 Optimal 
Practitioner 

Contact 
β –estimate 
(p-value) 

Effective 3-
Month 
(Acute) 

Treatment 
β –estimate 
(p-value) 

 

Effective 6-
Month 

(Continuation) 
Treatment 

β –estimate (p-
value) 

7 Day 
Follow-Up 
β –estimate 
(p-value) 

30 Day 
Follow-up 
β –estimate 
(p-value) 

HEDIS 
Score 

-0.153 
(0.068) 

-0.030 
(0.598) 

0.045 (0.395) -0.010 
(0.757) 

-0.028 
(0.455) 

HEDIS 
Score*PCS 
Rank 12,3

0.147 
(0.224) 

0.080 
(0.339) 

-0.009 (0.910) 0.016 
(0.718) 

0.040 
(0.437) 

HEDIS 
Score*PCS 
Rank 2 

0.204 
(0.099) 

0.059 
(0.464) 

0.006 (0.930) -0.028 
(0.528) 

0.001 
(0.989) 

 

1 Based on hierarchical linear regressions controlling for age, number of chronic conditions, and 

baseline PCS and MCS. 

 
2PCS Rank 1 and PCS Rank 2 are indicator variables based on baseline ranking of the physical 

component summary of the MOS SF-36.  MCS Rank 1 and MCS Rank 2 are indicator variables 

based on baseline ranking of the mental component summary of the MOS SF-36.  An individual 

with a baseline ranking in the bottom tertile (sickest) receives a value of 1 for PCS or MCS 

Rank,  and an individual with a ranking in the middle tertile receives a value of 2 for PCS or 

MCS Rank.   

 
3HEDIS Score*PCS Rank 1 is the HEDIS score interacted with individual enrollee baseline PCS 

score in the bottom third of PCS scores.  HEDIS Score*PCS Rank 2 is the HEDIS score 

interacted with individual enrollee baseline PCS score in the middle third of PCS scores.   

NOTE: The model controlled for age and number of chronic conditions.   
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Table 12 Impact of Health Plan Performance on HEDIS Depression Related measures on 

Changes in MCS Score for Enrollees with Depression 

(N=4,911) 1

 

 Optimal 
Practitioner 

Contact 
β –estimate 
(p-value) 

Effective 3-
Month 
(Acute) 

Treatment 
β –estimate 
(p-value) 

Effective 6-
Month 

(Continuation) 
Treatment 

β –estimate (p-
value) 

7 Day 
Follow-Up 
β –estimate 
(p-value) 

30 Day 
Follow-up 
β –estimate 
(p-value) 

HEDIS 
Score 

0.126 
(0.103) 

-0.002 
(0.974) 

-0.014 (0.763) -0.022 
(0.422) 

-0.023 
(0.471) 

HEDIS 
Score*MCS 
Rank 12,3

-0.031 
(0.778) 

-0.008 
(0.917) 

0.006 (0.929) -0.025 
(0.543) 

-0.005 
(0.917) 

HEDIS 
Score*MCS 
Rank 2 

-0.179 
(0.119) 

0.040 
(0.596) 

0.034 (0.613) -0.001 
(0.981) 

-0.015 
(0.744) 

 

1 Based on hierarchical linear regressions controlling for age, number of chronic conditions, and 

baseline PCS and MCS.   

 
2PCS Rank 1 and PCS Rank 2 are indicator variables based on baseline ranking of the physical 

component summary of the MOS SF-36.  MCS Rank 1 and MCS Rank 2 are indicator variables 

based on baseline ranking of the mental component summary of the MOS SF-36.  An individual 

with a baseline ranking in the bottom tertile (sickest) receives a value of 1 for PCS or MCS 

Rank,  and an individual with a ranking in the middle tertile receives a value of 2 for PCS or 

MCS Rank.   

 
3HEDIS Score*PCS Rank 1 is the HEDIS score interacted with individual enrollee baseline PCS 

score in the bottom third of PCS scores.  HEDIS Score*PCS Rank 2 is the HEDIS score 

interacted with individual enrollee baseline PCS score in the middle third of PCS scores.   

NOTE: The model controlled for age and number of chronic conditions.   
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is high, the problem of under diagnosis of depression is a major confounding factor.44 45  A 

countervailing issues is that while the HEDIS quality measures do not capture all aspects of plan 
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Conclusions 
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