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R educing the rate of increase in healthcare costs, while address-
ing gaps in quality of care, is the most challenging and pressing 
healthcare issue facing the United States and other developed 

countries.1-3 Studies4-6 documenting problems with quality and cost of 
healthcare in the United States have given rise to a growing interest 
in understanding the relationship between cost and quality. The sci-
ence of measuring quality has advanced considerably over the past 2 
decades; given the widespread use of Healthcare Effectiveness Data 
and Information Set (HEDIS), ORYX (an initiative by the Joint Com-
mission on Accreditation of Healthcare Organizations), and related 
measures,1,6 there is substantial consistency around the content and 
scope of quality measurement. While methodological approaches to 
measuring differences in cost are emerging, whether through a focus 
on resource use or through various formulations of expenditures, there 
is no widely used way to directly compare costs among entities.

APPROACHES TO MEASURING RESOURCE 
USE AND QUALITY OF CARE
Focus on Resource Use

Premiums represent the cost of care to the employer and employee 
but have an imperfect relationship with the actual costs of medical care 
and reflect relative market power, benefit design, and other factors. By 
contrast, actual prices paid reflect resource use and local market forces 
but often vary among providers, making it difficult or impossible to use 
in cost comparative analysis among entities. Using a standardized set of 
prices applied to actual utilization is a common method for analysis that 
provides more transparency than premiums alone and avoids the chal-
lenges associated with using actual prices. Finally, resource use largely 
reflects the framework of interactions among patients, providers, and 
others within the healthcare delivery system.

Focus on Chronic Care
The rise in chronic diseases has been directly linked to the increase 

in healthcare spending to treat them.6 The American Diabetes Associa-
tion4 estimates that in 2007 the 
total estimated cost of diabetes 
was $174 billion, including $116 
billion in excess medical expendi-
tures and $58 billion in reduced 
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Results: For patients with diabetes, the correlation 
between combined medical care services re
source use and composite quality of care is nega
tive (−0.201, P  = .008); the correlation between 
ambulatory pharmacy services resource use  
and composite quality of care is positive (0.162, 
P = .03). For patients with cardiovascular disease, 
no significant correlation was found between 
combined medical care services resource use 
and composite quality of care (–0.007, P = .94) 
or ambulatory pharmacy services resource use 
(0.170, P = .06).

Conclusions: Measures of resource use and qual
ity of care provide important information about 
the value of a health plan. Although our analysis 
did not determine causality, the statistically weak 
or absent correlations between resource use and 
quality of care suggest that health plans and prac
tices can create higher value by improving quality 
of care without large increases in resource use or 
by maintaining the same quality of care with de
creased resource use.
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national productivity. Furthermore, the American Heart As-
sociation and the National Heart, Lung, and Blood Institute 
estimated that in 2009 the cost of cardiovascular diseases and 
stroke in the United States was $475.3 billion.5

Classifying Performance
While HEDIS has for years included measures reporting 

health plan utilization of services, these measures do not di-
rectly relate to any HEDIS quality measure, are not case mix 
adjusted, and cannot be aggregated across categories, thus 
providing a limited amount of useful comparative informa-
tion. In 2007, the National Committee for Quality Assurance 
(NCQA) introduced HEDIS measures of relative resource 
use (RRU) for 6 prevalent high-cost areas of care, including 
diabetes mellitus, cardiovascular disease, uncomplicated hy-
pertension, chronic obstructive pulmonary disease, asthma, 
and low back pain, that use standardized prices and case mix 
adjustment to better define the cost portion of efficiency. Ros-
ki et al7 provide an overview of the NCQA HEDIS resource 
use measurement approach and results from a small pilot test 
project (<25 health plans) related to diabetes care. Turbyville 
et al8 examine the implications of wide national variation in 
RRU and quality results among commercial health mainte-
nance organizations (HMOs) for their members with diabe-
tes. The present study focuses on results for RRU and quality 
of care among commercial HMOs but goes further by exam-
ining the ability to construct a health plan classification ap-
proach based on resource use and quality-of-care performance 
in patients with diabetes or cardiovascular disease.

METHODS
Data

The data used in this study are part of the HEDIS 2008 
health plan submission to the NCQA based on services ren-
dered in 2007. Before submitting performance data to the 
NCQA, health plans must undergo an independent audit re-
view that assesses the validity of data collection and measure 
calculations. Analyses reported herein are based on commer-
cial HMO plans that submitted summarized member month, 
claim, and medical record data for diabetes and cardiovascular 
disease resource use and quality performance. Individual vari-
ables in the RRU measures are based on a patient population 

perspective and include all services 
rendered (not just those that are at-
tributed to the disease) in the specified 
service categories. Health plans submit 
their summarized data within specified 
patient cohorts, which allow for risk 
adjustment once the data are submit-

ted (Table 1). The denominator inclusion criteria for HEDIS 
RRU measures are designed to be representative of patients 
included in the related quality measure denominator popula-
tion, allowing for a more direct examination of the relation-
ship between resource use and quality of care.

Variables
To estimate the quality of care, we calculated 2 combined 

composite quality measures based on calendar year 2007 re-
sults, 1 for diabetes and 1 for cardiovascular disease. The dia-
betes composite quality measure components are as follows: 
glycated hemoglobin testing, glycated hemoglobin poor con-
trol (>9.0% [inverted]), retinal eye examination, low-density 
lipoprotein cholesterol screening, low-density lipoprotein 
cholesterol control (<100 mg/dL [to convert cholesterol level 
to millimoles per liter, multiply by 0.0259]), medical atten-
tion for nephropathy, and blood pressure control (<130/80 
mm Hg). The cardiovascular disease composite quality mea-
sure components are as follows: cholesterol screening, choles-
terol control (<100 mg/dL), blood pressure control (<140/90 
mm Hg), and persistence of b-blocker treatment after a heart 
attack. We further indexed each health plan’s results for dia-
betes or cardiovascular disease against the mean HMO com-
mercial plan performance for each condition, allowing us to 
demonstrate its relative performance (eg, an index result of 
1.12 implies 12% above average, whereas a result of 0.90 im-
plies 10% below average).

To examine RRU among health plan members with dia-
betes or cardiovascular disease, we used 2 resource use vari-
ables for each condition, the combined medical care services 
variable and the ambulatory pharmacy services variable. The 
discrete service categories of the RRU measure for total medi-
cal care services include inpatient facility services, procedure 
and surgery services (inpatient and outpatient), and evalu-
ation and management services (inpatient and outpatient). 
Within these service categories, the measures examine all 
resources expended during the 2007 calendar year. Detailed 
characteristics of these measures are included in the NCQA’s 
HEDIS technical specifications.9 The category of inpatient 
facility services accounts for a patient’s stay and is adjusted 
for severity of diagnosis, occurrence of major surgery (defined 
in the specifications), and length of stay. The procedure and 
surgery services and the evaluation and management ser-

Take-Away Points
An examination of variation among health plans in resource use and quality of care for pa
tients with diabetes mellitus or cardiovascular disease suggests that plans can demonstrate 
higher value under either of the following conditions:

n	 By improving quality of care without large increases in resource use

n	 By maintaining the same quality of care with decreased resource use.
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Statistical Analysis
Statistical software (SAS version 9.1; SAS Institute, Cary, 

North Carolina) was used to calculate health plan descriptive 
statistics and Pearson product moment correlations for the di-
abetes and cardiovascular disease resource use and quality-of-
care measures (combined medical care services and pharmacy 
services) for the ratio of observed results to expected result. 
We excluded health plans that did not submit complete RRU 
and quality-of-care data, submitted RRU data for fewer than 
400 members with the given disease, or had a ratio of observed 
results to expected results of less than 0.33 or greater than 
3.00. The NCQA based these exclusion decisions on previ-
ous research, consideration of standard errors and sample size 
needs for reliability purposes, and investigation of larger-than-
expected observed variation among health plans, which re-
vealed that a ratio of observed results to expected results of 
less than 0.33 or greater than 3.00 was caused by plan data 
submission errors in almost all cases. We did not report regres-
sion estimates because the direction of causality is unclear: 
do changes in resource use lead to changes in quality, or do 
changes in quality lead to changes in resource use? Further-
more, the study design did not permit us to test the direction 
of causality.

We estimated all results and statistical estimations after 
removing health plans that failed to meet the conditions for 
inclusion in the study. For each included health plan, we then 
estimated the 90% confidence intervals around each variable 
(combined medical care services, and ambulatory pharmacy 
services, and quality of care). Using STATA version 10 sta-
tistical software,10 we constructed boxplots to examine the 

vices include inpatient-based or outpatient-based care, such 
as that provided by an internist or a surgeon, and are ad-
justed for intensity. Ambulatory pharmacy services include 
all prescriptions rendered in ambulatory settings and are 
based on National Drug Code identifiers. Ambulatory phar-
macy services were analyzed separately because of variation 
in benefit status or eligibility in pharmacy services and ow-
ing to past research on their relationship to quality. Benefit 
status variation results in the pharmacy component having 
a different per-member divisor than the medical service cat-
egories, rendering a total resource use composite computa-
tionally difficult when using summarized data. Furthermore, 
evidence shows that resource uses for medical and pharmacy 
services have different, sometimes inverse, correlations with 
quality.7 The RRU index is the ratio of the health plan’s 
observed (submitted) per-member-per-month resource use 
to the expected per-member-per-month resource use across 
the service categories. Health plans estimate their observed 
per-member-per-month resource use by following the RRU 
HEDIS specification that includes application of the NCQA 
standardized prices to the specified health service units. Pric-
ing algorithms are designed to reflect service pricing levels 
for HMOs for the most recent period. The NCQA estimates 
the expected amounts based on all submitted data using in-
direct standardization to adjust for each health plan’s patient 
population distribution by age, sex, the presence of comorbid 
conditions, and severity of condition (eg, congestive heart 
failure vs angina). The ratio of each health plan’s observed 
results to expected results is indexed to the mean HMO com-
mercial plan performance.

n Table 1. Patient Cohorts by Hierarchies and Comorbid Groups

Clinical Category Comorbidity Sex and Age Groups, y

Diabetes Mellitus

  Type 1 Yes M/F 18-44, 45-54, 55-64, 65-75

  Type 1 No M/F 18-44, 45-54, 55-64, 65-75

  Type 2 Yes M/F 18-44, 45-54, 55-64, 65-75

  Type 2 No M/F 18-44, 45-54, 55-64, 65-75

Cardiovascular Disease

  CHF Yes M/F 18-44, 45-54, 55-64, 65-75

  CHF No M/F 18-44, 45-54, 55-64, 65-75

  AMI Yes M/F 18-44, 45-54, 55-64, 65-75

  AMI No M/F 18-44, 45-54, 55-64, 65-75

  CAD Yes M/F 18-44, 45-54, 55-64, 65-75

  CAD No M/F 18-44, 45-54, 55-64, 65-75

  Angina Yes M/F 18-44, 45-54, 55-64, 65-75

  Angina No M/F 18-44, 45-54, 55-64, 65-75

AMI indicates acute myocardial infarction; CAD, coronary artery disease; CHF, congestive heart failure.
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distribution of health plan results and fabricated scatterplots 
to illustrate the variation in results and the plan “value” 
classifications.

Using the index value (1.00) for each condition, we cate-
gorized each health plan into 1 of the following 4 value groups 
for each condition: (1) high quality (>1.00) and low resource 
use (<1.00), (2) high quality (>1.00) and high resource use 
(>1.00), (3) low quality (<1.00) and low resource use (<1.00), 
and (4) low quality (<1.00) and high resource use (>1.00).

RESULTS
Figure 1 shows the effect on the initial sample of health 

plans for each condition by sequential application of exclu-
sion criteria. The final analysis included 173 health plans 
for diabetes and 125 health plans for cardiovascular disease. 
Table 2 gives basic information about health plans included 
in and excluded from the analysis. Across both conditions, 

two-thirds were for-profit health plans, 95% publicly reported 
their quality data, and 90% were accredited by the NCQA. 
All Health and Human Services regions of the country were 
represented. Health plans included in the diabetes analysis 
were significantly more likely to publicly report their quality 
data and to be accredited by the NCQA, and health plans 
included in the cardiovascular analysis were somewhat less 
likely to be for-profit health plans. In terms of regional pat-
terns across both conditions, health plans in the East (regions 
in Boston, Massachusetts; New York, New York; and Philadel-
phia, Pennsylvania) were significantly more likely to meet the 
criteria for inclusion than health plans in the West (regions in 
Dallas, Texas; Denver, Colorado; and Seattle, Washington).

Figure 2 shows the distribution of HMO results for RRU 
and quality of care for diabetes and cardiovascular disease. By 
construction, the mean for all variables is 1.00. As expected, 
health plans exhibited greater variation in RRU than in qual-
ity of care, as seen by the greater interquartile range (width of 
the boxes), the more extreme adjacent values (width of the 
whiskers extending from the boxes), and the presence of health 
plans beyond the adjacent values (dots). The variation for am-
bulatory pharmacy services in both disease conditions is more 
compressed on the upper range than that for combined medi-
cal care services. Different components of resource use, such as 
inpatient and outpatient services and pharmacy, may relate to 
measurable quality in different ways. For patients with diabetes, 
the correlation between combined medical care services re-
source use and composite quality of care is negative (−0.201, P 
<.008); the correlation between ambulatory pharmacy services 
resource use and composite quality of care is positive (0.162, P 
= .03; Table 3). While we cannot determine a causal relation-
ship, this finding suggests that for members with diabetes, health 
plans having better diabetes composite quality of care tend to 
use fewer combined medical care resources (ie, inpatient facil-
ity services, procedure and surgery services, and evaluation and 
management services) but use correspondingly more ambulatory 
pharmacy resources. Considering medical care services resource 
use elements individually, we find that inpatient facility services 
(–0.164, P = .03) and procedure and surgery services (–0.219, 
P = .006) have significant negative correlations with diabetes 
quality, while there is no demonstrated relationship between 
diabetes quality and evaluation and management services. By 
contrast, for patients with cardiovascular disease, no significant 
correlation was found between combined medical care services 
resource use (–0.007, P = .94) and ambulatory pharmacy servic-
es resource use (0.170, P = .06), nor for any individual medical 
care services element. For diabetes and cardiovascular disease, 
scatterplots of quality of care and combined medical care servic-
es RRU index results and ambulatory pharmacy services RRU 
index results show the covariation between quality of care and 

n Figure 1. Commercial Health Maintenance  
Organization Plans Included for Analysis of Diabetes 
Mellitus and Cardiovascular Disease Relative Resource 
Use (RRU)a

206 Plans 
reported

diabetes RRU,
2008

 

Exclusion
Conditionsa

Outlierb

on RRU cost
component

Cases per 
plan <400

Missing
indicator for

quality
composite

201 Plans 
reported

cardiovascular RRU,
2008

 

173
Diabetes plans

eligible
for inclusion

 

125
Cardiovascular plans

eligible
for inclusion

 

19 21

16 56

5 55

aIn total, 266 health plans submitted at least 1 Healthcare Effectiveness 
Data and Information Set measure (206 submitted for diabetes mellitus 
RRU and 201 submitted for cardiovascular disease RRU). The numbers 
of plans dropped by each exclusion condition are not mutually exclusive. 
bOutliers were judged on a ratio of observed results to expected results 
of less than 0.33 or greater than 3.00. Outliers were indicative of data 
reporting errors by health plans rather than of exceptional performance.
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resource use (Figure 3 and Figure 4). Health plans for which 
90% confidence intervals did not include the mean on both 
dimensions are represented by red triangles; these plans were 
excluded from the value classification. Table 4 summarizes the 
value classification illustrated by the 4 quadrants of the scatter-
plots. For combined medical services only, approximately 30% 
of health plans can be classified as high value (high quality and 

low resource use) and another 15% as low value (low quality 
and high resource use).

The findings reported herein suggest that it is possible to 
categorize health plans into quadrants that indicate signifi-
cantly higher or lower quality and higher or lower resource 
use. Analysis of correlations between quality and resource use 
data collected from commercial HMO plans suggests a com-

n Table 2. Characteristics of Health Plans That Met Selection Criteria vs Did Not Meet Selection Criteria for 
the Study

Diabetes Mellitus (n = 266) Cardiovascular Disease (n = 266)

 
 
Characteristic

 
Met, No. (%)  

(n = 173)

Did Not Meet,  
No. (%)  
(n = 93)

 
 
P

 
Met, No. (%) 

 (n = 125)

Did Not Meet,  
No. (%)  

(n = 141)

 
 
P

Health plan

  For profit 119 (68.8) 71 (76.3) .19 81 (64.8) 109 (77.3) .02

  Publicly reported their quality data 165 (95.4) 75 (80.6) <.001 121 (96.8) 119 (84.4) <.001

  Accredited by the NCQA 153 (88.4) 59 (63.4) <.001 115 (92.0) 97 (68.8) <.001

Health and Human Services region      .02      .001

  Atlanta, Georgia 19 (11.0) 14 (15.1) 13 (10.4) 20 (14.2)

  Boston, Massachusetts 19 (11.0) 6 (6.5) 10 (8.0) 15 (10.6)

  Chicago, Illinois 35 (20.2) 15 (16.1) 22 (17.6) 28 (19.9)

  Dallas, Texas 13 (7.5) 19 (20.4) 11 (8.8) 21 (14.9)

  Denver, Colorado 8 (4.6) 5 (5.4) 3 (2.4) 10 (7.1)

  Kansas City, Missouri 14 (8.1) 8 (8.6) 10 (8.0) 12 (8.5)

  New York, New York 22 (12.7) 5 (5.4) 22 (17.6) 5 (3.5)

  Philadelphia, Pennsylvania 21 (12.1) 7 (7.5) 18 (14.4) 10 (7.1)

  San Francisco, California 16 (9.2) 6 (6.5) 13 (10.4) 9 (6.4)

  Seattle, Washington 6 (3.5) 8 (8.6) 3 (2.4) 11 (7.8)

NCQA indicates National Committee for Quality Assurance.

Diabetes Quality

Combined Medical

Pharmacy

.25 .5 .75 1 1.25 1.5 1.75 2

Cardiovascular Quality

Combined Medical

Pharmacy

.25 .5 .75 1 1.25 1.5 1.75 2

A. Diabetes Mellitus B. Cardiovascular Disease

n Figure 2. Boxplots of the Composite Quality of Care, Combined Medical Care Services, and Ambulatory  
Pharmacy Servicesa

aVertical dashed lines represent the median. The red reference line indicates the average health plan’s value, set at 1.00 by construction. The box 
indicates the interquartile range (25%-75% of the distribution). The whiskers indicate the lower and upper adjacent values, or 1.5 times the interquartile 
range below and above the interquartile range. Dots indicate health plans outside values.

AJMC_11aug__Turbyville_e301OK.indd   305 8/3/11   10:47 AM



e306 n www.ajmc.com n AUGUST 2011

n METHODS n

plex and probably disease-specific relationship between mea-
sures of healthcare service delivery and quality.

DISCUSSION
Our findings demonstrate that we are able to examine the 

relationship between RRU and quality (as measured by process 
and intermediate outcome variables) and can classify a substan-
tial number of health plans based on their RRU and quality 
performance. This represents a modest first step toward deter-
mining the relative value of health plans. While some research-
ers have related quality to cost, we are aware of no previous 
studies that use large-scale observations for 2 major chronic 
conditions to classify the relative value of health plans. Fur-
thermore, this study includes quality measures that reflect con-
trol of key physiological variables, such as blood pressure and 
cholesterol and glycated hemoglobin levels. The importance of 
including ambulatory pharmacy services is obvious: pharmacy 
may account for more than half of the mean total costs for 
many chronic illnesses.11 Likewise, the use of intermediate out-
come (control) measures is a major advance over the exclusive 
use of process measures, such as test ordering or screening, and 
more closely reflects the benefit portion of the value equation.

Our study illustrates the ability to create a useful value clas-
sification approach that places health plans into quadrants of 
high and low quality and high and low resource use and may be 
applicable to other care delivery systems (eg, accountable care 
organizations). Furthermore, improvement in risk-adjustment 
methods may allow reliable reporting of a larger proportion of 
health plans or entities (eg, those with smaller populations). 
The finding of a negative relationship between combined 

medical care services resource use and related inpatient sub-
components—composite quality of care in diabetes and no 
clear correlation in cardiovascular disease—indicates a com-
plex relationship between cost components and quality that 
needs to be explored on a disease-by-disease basis. That each of 
the 2 major components of the combined medical care services 
(inpatient facility services and procedure and surgery services) 
is negatively related to composite quality of care in diabetes 
suggests the need for a more detailed examination of specific 
procedures and services that might indicate opportunities for 
reducing resource use without negatively affecting quality or 
for improving quality and reducing specific resource use.

A critical question going forward is whether there are de-
finable and replicable practices and interventions that relate to 
how some health plans seem to achieve higher value, as denoted 
by higher quality for the same or lower resource use. While addi-
tional factors must be considered, the present results imply that 
overall resource use and quality are independent characteristics 
of care, at least as now measured, but that certain subcompo-
nents of resource use or cost may be negatively or positively 
associated with quality for specific diseases. This suggests that 
purchasers and health plans should use information from both 
quality and resource use measures to benchmark their perfor-
mance; furthermore, specific interventions may be required re-
lated to controlling and rationalizing resource utilization, as well 
as efforts that focus on quality improvement. Information on 
resource use along with data on premiums or expenditures can 
promote better understanding of the forces driving medical costs.

This analysis is limited to commercial HMO plans that 
submitted HEDIS data to the NCQA and may not apply to 
other types of health plans or in other settings. However, the 

n Table 3. Correlation of Data Elements

 
 
Resource Use

 
Composite 

Quality of Care

Combined 
Medical Care 

Services

Inpatient  
Facility 

Services

Procedure and  
Surgery 
Services

Evaluation and 
Management 

Services

Ambulatory  
Pharmacy 
Services

Diabetes Mellitus

Combined medical care services −0.201 (P = .008)  

  Inpatient facility services −0.164 (P = .03) 0.896 (P <.001)  

  Procedure and surgery services −0.209 (P = .006) 0.818 (P <.001) 0.542 (P <.001)    

  Evaluation and management  
  services

−0.079 (P = .30) 0.577 (P <.001) 0.306 (P <.001) 0.428 (P <.001)    

Ambulatory pharmacy services 0.162 (P = .03) 0.009 (P = .91) −0.058 (P = .45) −0.002 (P = .98) 0.193 (P = .01)  

Cardiovascular Disease

Combined medical care services −0.007 (P = .94)   

  Inpatient facility services 0.007 (P = .94) 0.952 (P <.001)   

  Procedure and surgery services −0.058 (P = .52) 0.681 (P <.001) 0.445 (P <.001)   

  Evaluation and management 
  services

0.048 (P = .59) 0.542 (P <.001) 0.388 (P <.001) 0.429 (P <.001)   

Ambulatory pharmacy services 0.170 (P = .06) 0.155 (P = .09) 0.096 (P = .29) 0.133 (P = .14) 0.365 (P <.001)  
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health plans included represent a substantial proportion of 
the commercial HMO plans and are an important market seg-
ment. Moreover, the results tend to support the conclusions by 
Wenn berg et al12 related to expenditures in the Medicare pro-
gram, suggesting that the findings are robust. The definition of 
value used in his study is limited to the HEDIS measures, which 
included clinical process and intermediate outcome measures 
but did not include measures of patient experience of care or of 

hospital-related quality. Data are limited to patients with dia-
betes or cardiovascular disease; while these are highly prevalent 
and costly diseases, it is unclear if our findings apply to other 
diseases. Similar analyses are needed for preferred provider or-
ganizations and for Medicaid and Medicare health plans.

The HEDIS RRU measures reflect the use of all services 
received by patients with diabetes or cardiovascular disease. 
While this inclusiveness of services avoids the issue of exces-

					n Figure 3. Scatterplots of Diabetes Mellitus Quality and Relative Resource Use, 2008a
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B. Diabetes Mellitus Quality and Ambulatory Pharmacy Services

aRed triangles indicate health plans for which 90% confidence intervals do not include either axis (1.00). Green circles indicate health plans for 
which 90% confidence intervals include 1 axis (1.00).

AJMC_11aug__Turbyville_e301OK.indd   307 8/3/11   10:47 AM



e308 n www.ajmc.com n AUGUST 2011

n METHODS n

sive partitioning of cost found in episode-of-care cost measures, 
it also leads to inclusion of costs that may not be directly related 
to the measured condition. The resource use measures are ad-
justed for age, sex, major chronic condition, and the presence 
of chronic comorbid conditions. These represent the most im-
portant predictors of cost identified in the literature. Indirect 
standardization ensures that the health plans are treated equal-

ly with respect to these attributes, but it is possible that health 
plans differ on an unobserved variable. However, because these 
data are cross-sectional, we do not believe that there was an op-
portunity for health plans to game the measure by selecting on 
unobservables with an intention to bias these measures. There 
may be residual bias in the unobservables for other purposes 
(eg, selection of more compliant patients), and this represents a 

								n Figure 4. Scatterplots of Cardiovascular Disease Quality and Relative Resource Use, 2008a
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B. Cardiovascular Disease Quality and Ambulatory Pharmacy Services

aRed triangles indicate health plans for which 90% confidence intervals do not include either axis (1.00). Green circles indicate health plans for 
which 90% confidence intervals include 1 axis (1.00).
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possible limitation. In addition, these data reflect only a cross-
sectional analysis of the relationship between quality and re-
source use and do not directly prove whether improving quality 
would lead to changes in resource use or vice versa.

In conclusion, measures of resource use along with mea-
sures of quality of care provide objective information that 
can help define the value of a health plan or delivery system. 
Although this study did not determine causality, the find-
ings suggest that health plans and practices can create higher 
value by improving quality of care without large increases in 
resource use or by maintaining the same quality of care with 
decreased resource use.
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n Table 4. Distribution of Health Plans According to Quality and Resource Usea

Low Resource Use High Resource Use

Relative High Quality

High Quality and Low Resource Use High Quality and High Resource Use

Combined medical care services Combined medical care services

  13.9% Of plans for diabetes mellitus   5.2% Of plans for diabetes mellitus

  15.2% Of plans for cardiovascular disease   14.4% Of plans for cardiovascular disease

Ambulatory pharmacy services Ambulatory pharmacy services

  11.0% Of plans for diabetes mellitus   19.1% Of plans for diabetes mellitus

  14.4% Of plans for cardiovascular disease   21.6% Of plans for cardiovascular disease

Relative Low Quality

Low Quality and Low Resource Use Low Quality and High Resource Use

Combined medical care services Combined medical care services

  8.1% Of plans for diabetes mellitus   9.6% Of plans for diabetes mellitus

  14.5% Of plans for cardiovascular disease   5.6% Of plans for cardiovascular disease

Ambulatory pharmacy services Ambulatory pharmacy services

  23.1% Of plans for diabetes mellitus   8.7% Of plans for diabetes mellitus

  18.4% Of plans for cardiovascular disease   8.8% Of plans for cardiovascular disease
aFor combined medical care services, 58% and 55% of plans are not significantly different from the mean at the 90% confidence level on both 
dimensions for diabetes mellitus and cardiovascular disease, respectively. For ambulatory pharmacy services, 38% and 37% of plans are not signifi-
cantly different from the mean at the 90% confidence level on both dimensions for diabetes mellitus and cardiovascular disease, respectively.
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