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BACKGROUND: Recent work has shown that clinically
complex patients are more likely to receive recommended care, but it is unknown whether higher
achievement on individual performance goals results
in improved care for complex patients or detracts from
other important but unmeasured aspects of care,
resulting in unmet needs and lower satisfaction with
care.
OBJECTIVE: To examine the relationship between
measured performance and satisfaction with care
among clinically complex patients
DESIGN AND PARTICIPANTS: An observational analysis of a national sample of 35,927 veterans included in
the External Peer Review Program in fiscal years 2003
and 2004.
MEASUREMENTS: First, compliance with individual
performance measures (breast cancer screening with
mammography, colorectal cancer screening, influenza
vaccination, pneumococcal vaccination, lipid monitoring,
use of ACE inhibitor in heart failure, and diabetic eye
examination), as well as overall receipt of recommended
care, was estimated as a function of each patient’s clinical
complexity. Second, global satisfaction with care was
estimated as a function of clinical complexity and compliance with performance measures.
MAIN RESULTS: Higher clinical complexity was predictive of slightly higher overall performance (OR 1.13,
95% CI 1.09 to 1.18) and higher performance on most
individual performance measures, an effect that was
mediated by increased visit frequency. High measured
performance was associated with higher satisfaction
with care among patients with high clinical complexity.
In fact, as complexity increased, the effect of achieving
high performance on the odds of being satisfied with
care also increased
CONCLUSIONS: Not only was measured performance
higher in clinically complex patients, but satisfaction
with care was also higher among clinically complex
patients with high measured performance, suggesting
that compliance with performance measures in cliniReceived January 16, 2008
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cally complex patients does not crowd out unmeasured
care.
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INTRODUCTION
Performance measurement is potentially a powerful tool to
improve health care quality,1 and has been widely adopted to
improve quality of care. One potential limitation of performance
measurement is the impossibility of measuring all important
aspects of care. By necessity, measures of clinical care are limited
to what is measurable, and what is measurable is not always
what is most important. As a result, clinicians have raised the
concern that performance measurement focuses physicians’
attention too narrowly on compliance with performance measures and detracts from the broader needs of the individual
patient.2 If an individual patient has needs that lie outside of the
measured conditions, performance measurement may “crowdout” unmeasured care by creating incentives for physicians to
attend to measured medical problems over unmeasured ones.3,4
If patients’ needs are unmet, compliance with performance
measures may reduce satisfaction with care.
Clinically complex patients may be particularly vulnerable
to this type of crowd-out because complex patients often have
needs that are unmeasured, and those needs may compete for
time with performance measures.5,6 As a result, many have
questioned whether applying performance measurement to
clinically complex patients is feasible and whether it results in
higher overall quality.
Recent work has shown that clinically complex patients are
more likely to receive recommended care,7,8 but it is unknown
whether this focus on achieving performance goals results in
improved satisfaction with care for clinically complex patients
or detracts from other important but unmeasured aspects of
care and thus decreases satisfaction with care. Therefore, our
goal is to test whether high performance inadvertently reduces
some satisfaction with care in the setting of clinically complex
patients, who may be particularly vulnerable to this unintended consequence. We first test the impact of clinical complexity
on measured performance and then test the impact of higher
measured performance on satisfaction with care among clinically complex patients.
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METHODS
Study Population
The Veterans Health Administration (VHA) has been measuring provider performance for over a decade,9,10 routinely
collecting nationwide data on performance measures through
its External Peer Review Program (EPRP). These data are
collected by trained abstracters and interrater reliability is
high.11,12 To be eligible for inclusion in the EPRP, a patient must be
continuously enrolled in the VA for two years and have a qualifying
visit anywhere in VHA in the previous 12 months. Random
samples are selected from this cohort on a monthly basis from
each facility. Veterans are excluded from the final sample if they
have a documented diagnosis of cancer of the liver, esophagus, or
pancreas; they are enrolled in a VHA or community-based hospice
program; or they have a life expectancy of less than six months.
In fiscal years 2003 and 2004 veterans included in EPRP
were also administered the Survey of Healthcare Experiences
of Patients (SHEP), an ongoing survey of veterans’ experiences
and satisfaction with care at the VA.13 SHEP also gathers
detailed self-reported information about race and socioeconomic status of respondents. The response rate for the
outpatient SHEP survey is 70.3%.13 Our study sample included all veterans in the outpatient EPPR and SHEP survey in
fiscal years 2003 and 2004 (n=35,927).

Performance Measures
In these analyses, we use process measures available in the
EPRP that are similar to those used in other common outpatient
performance measurement systems:14,15 breast cancer screening with mammography, colorectal cancer screening, influenza
vaccination, pneumococcal vaccination, lipid monitoring, use of
an ACE inhibitor in heart failure, and diabetic eye examination.
Eligibility for each performance measure has been previously
described.11 We also assess each patient’s overall receipt of
recommended care, computed as the total number of performance measures passed, divided by the total number of
performance measures triggered, expressed as a percentage.
Because patients trigger different measures, and some measures
have lower pass rates than others,16 each observed score is
compared against an expected score,7,17 calculated as the mean
of the population pass rate for each measure. The difference
between the observed and expected score is the overall performance score. Thus, a patient with a score of greater than zero
received recommended care more frequently than expected
whereas a patient with a score of less than zero received
recommended care less frequently than expected.

Clinical Complexity
To capture each patient’s clinical complexity, we used the
diagnostic cost groups–hierarchical condition categories (DCG)
model. The DCG uses age, sex, and diagnoses to summarize a
patient’s medical conditions using all available International
Classification Diseases, 9th revision, Clinical Modification (ICD9-CM) codes. DCG then imposes a hierarchy that identifies only
the most costly manifestation of each distinct disease, predicts
expenditures in the present year (i.e. the year in which performance is measured)18 and then summarizes this information as
the ratio of predicted to mean resource utilization.19 We used
ICD-9-CM codes from the VA patient treatment files and the
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outpatient care file over a one-year period to summarize health
care utilization over the one-year prior to inclusion in the EPRP
using software version 2.1.1 from DxCG, Inc.. Following prior VA
studies, we use Medicare weights to estimate risk scores in our
DCG-HCC model.20,21

Satisfaction with Care
To measure unmet needs and satisfaction with care, we used
the global satisfaction measure, “All things considered, how
satisfied are you with your health care in the VA?” Satisfaction
was rated on a 5-point Likert scale, ranging from completely
satisfied (value of 1) to completely dissatisfied (value of 5). We
dichotomized these responses to indicate whether the respondent was satisfied with their health care (vs. neither satisfied
or dissatisfied with care). Alternative categorizations of satisfaction based on this variable were tested and produced
similar results; therefore we present results based on the
dichotomized variable here. We chose to measure satisfaction
because performance measures may compete with care that is
unmeasured but important to patients, thus discounting
patient preferences and reducing satisfaction with care.

Patient Characteristics
We included several key patient characteristics from SHEP
that have been hypothesized to confound the relationship
between performance and clinical complexity.22 These characteristics were chosen a priori and include age, age-squared,
race, sex, and income.

Analyses
We used hierarchical logistic regression to estimate the relationship between overall performance and individual patients’
clinical complexity. Because the dependent variable, overall
measured performance, was not normally distributed and
transformation of the variable did not result in a normal
distribution, the dependent variable was dichotomized to equal
1 if performance was higher than expected and 0 if performance
was lower than expected. The main independent variable was a
continuous measure of clinical complexity, as described above.
For simplicity of interpretation, we present the predicted odds of
receiving recommended care for a person with clinical complexity
in the 10th percentile compared to a person with clinical
complexity in the 90th percentile (between the range of 0.09 to
1.7), rather than for a one-unit change in clinical complexity. We
also included the covariates of age, age-squared, race, sex, and
income group as well as a Veteran Integrated Service Networks
(VISN)-specific random effect. The random effect accounts for
clustering within VISN and estimates the variance in performance between VISNs.
The relationship between individual measures of performance and patient clinical complexity was also tested using
hierarchical logistic regression. In this case, the dependent
variable was compliance with each measure of performance,
where 1 indicated a patient received recommended care and 0
indicated a patient was eligible for but did not receive
recommended care. A separate regression equation was estimated for each measure.
We considered office visit frequency as a potential mediator in
the relationship between performance and clinical complexity by
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re-estimating the relationship between measured performance
and clinical complexity controlling for visit frequency, as frequent
office visits give more opportunity to comply with performance
measures. Additionally, patients that see multiple providers
(resulting in frequent office visits) may increase the likelihood
that someone will remember to complete the measured task.
Outpatient visit frequency was measured in the most recent year
of performance measurement using outpatient claims data
where visits with physicians or physician-extenders were considered outpatient visits. Preliminary analyses suggested that the
relationship between performance and visit frequency was nonlinear, so we controlled for visit frequency using the log of the
number of visits. A Hosmer–Lemeshow test indicates no evidence
of lack of model fit (Pearson chi-squared 33829.86; p-value 0.35).
Finally, we tested the hypothesis that compliance with
performance measures leads to unmet needs and lower
satisfaction among clinically complex patients using hierarchical logistic regression to test the impact of overall performance on satisfaction with care controlling for complexity and
visit frequency. We also included an interaction term between
performance and clinical complexity to consider whether the
influence of performance on satisfaction is moderated by
complexity. If, for example, performance is positively associated with satisfaction, a negative interaction between performance and complexity would suggest that this is less true (or
perhaps not true) when patients are highly complex, suggesting that higher performance predicts lower satisfaction among
highly complex patients. We also investigated whether visit
frequency mediated the relationship between performance and
satisfaction, found it had no effect, so do not include visit
frequency in these models.

Sensitivity Analyses
Although EPRP excludes veterans with a short life-expectancy,
life-expectancy is not always well documented in clinical
charts and could influence the relationship between measured
performance and clinical complexity. To test for the sensitivity
of our findings to this possibility, we estimated Charlson
comorbidity scores, which are predictive of mortality in
administrative data.23,24 We then re-estimated our analyses
using only patients with a Charlson score of less than 4 (n=
32,656), thereby excluding those with a high predicted probability of death.
Since a significant proportion of veterans receive some of
their care outside of the VA,25 we tested whether this potential
source of missing data had an impact on our findings by reestimating our analyses on patients who responded to the
question, “During the past 12 months, have you been seen
by...” with the answer, “VA providers only” (n=16,732).

RESULTS
A total of 35,927 people were included in the study. Characteristics of the study cohort are summarized in Table 1.
Veterans with higher clinical complexity had higher unadjusted performance overall and for most of the individual measures (Table 2). Higher clinical complexity was associated with
higher measured performance for all deciles of clinical complexity. Higher clinical complexity was also associated with
higher visit frequency (see Fig. 1).

Table 1. Characteristics of Study Cohort, Stratified by Low Clinical
Complexity (Below the Median Value of Clinical Complexity) vs.
High Clinical Complexity (Above the Median)

Clinical complexity
score, mean (sd)
Overall satisfaction,
mean (sd)
Age, mean (sd)
White
Male
Income, $
<15,000
15,000 to 30,000
30,000 to 60,000
>60,000
Number of outpatient
visits in prior year,
mean (sd)
Charlson comorbidity
index, mean (sd)

Low clinical
complexity
(n=17,963)

High clinical
complexity
(n=17,964)

P-value*

0.21 (0.11)

1.24 (1.00)

<.001

2.08 (1.3)

2.06 (1.25)

0.09

66.0 (13.6)
88.6%
79.7%

67.6 (13.2)
87.2%
83.7%

<.001
<.001
<.001
<.001

35.8%
41.4%
18.0%
4.7%
4.5 (4.6)

44.0%
39.3%
14.1%
2.6%
11.3 (11.3)

<.001

0.96 (0.88)

2.2 (1.5)

<.001

*P-values based on Chi-square tests for categorical variables and t-tests
for continuous variables

Measured Performance is Higher among Clinically
Complex Patients
In multivariate analyses, higher clinical complexity was associated with higher odds of receiving recommended processes of
care more often than expected (Table 3). The odds of receiving
recommended care was 1.13 (95% confidence intervals (CI)
1.09 to 1.18; p-value < .001) times higher for patients with
clinical complexity in the 90th percentile (vs. 10th percentile).
In addition, patient income was inversely associated with
process performance.
The relationship between higher clinical complexity and
higher measured performance held true for 5 of the 7
individual performance measures in multivariate analyses
(colon cancer screening, influenza vaccination, pneumococcal
vaccination, lipids checked, and diabetic eye exam) (Table 4).
This relationship between measured performance and clinical
complexity was mediated by visit frequency. After controlling for
visit frequency, the relationship reversed directions, with higher
clinical complexity associated with lower odds of receiving
recommended processes of care more often than expected. In
addition, visit frequency is a strong predictor of process performance (Table 5). The odds of receiving recommended care for
patients with clinical complexity in the 90th percentile (vs. 10th
percentile) was lower by a factor of 0.92 (95% CI .88 to .96; pvalue <.001). Controlling for visit frequency also reduced the
effect of clinical complexity on the odds of receiving recommended
care for the individual measures (Table 6).

Clinically Complex Patients with Higher
Performance are more Likely to be Satisfied
with Care
Controlling for complexity, a one-unit increase in measured
performance was associated with 1.16 times higher odds (95%
CI 1.11 to 1.22; p-value <.001) of being satisfied with care. The
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Table 2. Number of Study Participants Eligible for any Process Measure (for Overall Performance) and Each Individual Measure, and
Proportion Who Received Recommended Care or Achieved Outcomes Benchmarks Among Participants with Low Clinical Complexity.
(Below the Median Value of Clinical Complexity) vs. High Complexity (Above the Median)

Process measures
Overall process performance higher than expected
Mammography
Colon cancer screening
Influenza vaccination
Pneumococcal vaccination
Lipids checked
ACE-I in heart failure
Diabetic eye examination

N

Low clinical complexity

High clinical complexity

P-value*

35,927
2,917
30,865
20,137
29,619
33,573
3,103
10,627

53.1%
86.6%
72.4%
71.5%
85.7%
93.5%
86.5%
76.2%

56.1%
84.1%
72.7%
77.5%
88.6%
95.5%
88.2%
80.4%

<.001
0.06
0.6
<.001
<.001
<.001
0.2
<.001

*P-values based on chi-square test

interaction term between complexity and performance was
positive and significant (OR 1.06, 95% CI 1.00 to 1.12; p-value
0.04); as complexity increased, the effect of achieving high
performance on the odds of being satisfied also increased. For
example, a one-unit increase in performance increased the
odds of satisfaction by 1.12 at the 10th percentile of complexity
and by 1.23 at the 90th percentile of complexity. These
findings suggest that the performance measurement does not
compete with unmeasured aspects of care, but rather
improves satisfaction with care among complex patients.

Sensitivity Analyses
Excluding people with Charlson comorbidity score of 4 or
greater had little influence on the magnitude or statistical
significance of the results. Limiting the analyses to veterans
who received all of their care at the VA also did not appreciably
change the results. These results are available upon request.

DISCUSSION
We found that patients with higher clinical complexity had higher
measured performance on common process measures used to
assess the quality of outpatient care, an effect that was mediated
by high frequency of outpatient visits. We also found that
satisfaction with care was higher among clinically complex
patients with high measured performance, suggesting that
compliance with performance measures in clinically complex

patients does not crowd out unmeasured care. While the effect of
complexity on performance was small (with smaller relative
risks),26 we examined performance measures that apply to
millions of people nationally. Furthermore, with the aging of the
US population, the number of patients who might be considered
as “clinically complex” is high and growing.27 Thus, a populationbased estimate of the effect size may be substantial.
Prior studies that have empirically examined the relationship between clinical conditions and processes of care8,17 have
also found that as the number of comorbid conditions
increased, measured performance did as well, with similar
magnitudes to the differences that we found. Our work adds to
this literature by showing that this relationship is mediated by
visit frequency. Furthermore, we directly examine the impact
of performance on satisfaction with care.
A common concern related to performance measurement
has been that patients with multiple complex conditions often
have priorities that lie outside of and directly compete with the
priorities of performance measures. If this is the case, focusing
attention on measured dimensions of care may diminish
attention to unmeasured care, inadvertently harming care
that is not covered by performance measurement. Our finding
of higher patient satisfaction among clinically complex patients
who receive more recommended services suggests that this is
not the case. In contrast, our results suggest that high
performance leads to higher levels of satisfaction with care,
an effect that is stronger among clinically complex patients.
Prior work on the relationship between measured performance and satisfaction with care has largely been condition-

Figure 1. Mean overall process performance (on left) and mean number of office visits (on right) across deciles of clinical complexity.
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Table 3. Odds of Receiving Recommended Processes of Care
More Often than Expected from Multivariable Model
Odds ratio

95% CI

Table 5. Odds of Receiving Recommended Processes of Care
More often than Expected, Controlling for the Number of Visits, from
Multivariable Model

P-value*
Odds ratio

Clinical complexity
Age
Age-square
Non-white
Male
Income less than $15,000
Income $15,000 to $30,000
Income $30,000 to $60,000
Income greater than $60,000

1.13
1.10
1.00
0.96
0.84
0.79
0.93
0.99
Omitted

1.09
1.08
1.00
0.90
0.80
0.71
0.83
0.87

to
to
to
to
to
to
to
to

1.18
1.12
1.00
1.03
0.89
0.89
1.04
1.11

< .001
< .001
< .001
0.28
< .001
< .001
0.19
0.81

*P-value based on hierarchical logistic regression results

Clinical complexity
Age
Age-square
Non-white
Male
Income less than $15,000
Income $15,000 to $30,000
Income $30,000 to $60,000
Income greater than $60,000
Log of number of visits

0.92
1.09
1.00
0.90
0.91
0.73
0.89
0.96
Omitted
1.28

95% CI
0.88
1.08
1.00
0.84
0.86
0.65
0.79
0.85

to
to
to
to
to
to
to
to

P-value*

0.96
1.11
1.00
0.97
0.96
0.82
1.00
1.09

<.001
<.001
<.001
0.00
0.001
<.001
0.04
0.53

1.25 to 1.31

<.001

*P-value based on hierarchical logistic regression results

specific evaluations which may not relate well to overall
satisfaction with care.28–34 One prior study has examined the
relationship between global ratings of health and measures of
overall performance35 and found that higher global ratings of
health care were not associated with higher performance.
However, this study was based on 236 individuals, compared
to the more than 35,000 patients we study here, and thus may
have been underpowered to detect these differences across
patients.
The finding that higher performance is associated with
higher satisfaction with care is consistent with what is known
about patient expectations, suggesting that patients who
present for medical attention are highly dissatisfied when they
have unmet expectations.36 This may be particularly true
among clinically complex patients, who may have higher
expectations of physician visits given a higher burden of
chronic illness.
Our study has several limitations. First, our study cohort is
a national sample of veterans, limiting the generalizability of
our results. Second, it is possible that our results are
confounded by provider characteristics that make it more
likely that some patients will both have higher rates of
diagnosis codes and be more likely to comply with performance
measures. The hierarchical structure of the DCG model we
use, however, is designed to ameliorate intentional coding
proliferation by only counting the most severe condition within
condition categories.19 Third, we use a single item assessment
of patient satisfaction, which may be a limitation. However,
results of multiple studies show that global ratings are
reproducible37,38 and have evidence of construct validity as

Table 4. Effect of Clinical Complexity on Odds of Receiving
Recommended Care in Expected from Multivariable Model

Overall process performance
higher than expected
Mammography
Colon cancer screening
Influenza vaccination
Pneumococcal vaccination
Lipids checked
ACE-I in heart failure
Diabetic eye examination

Odds ratio

95% CI

P-value**

1.13

1.09 to 1.18

<.001

0.90
1.07
1.39
1.30
1.63
0.88
1.13

0.75
1.02
1.30
1.21
1.44
0.75
1.04

0.27
0.006
<.001
<.001
<.001
0.08
0.002

to
to
to
to
to
to
to

1.09
1.12
1.49
1.40
1.84
1.02
1.23

*The relationship between clinical complexity and each performance
measure is estimated separately using multivariate regression controlling
for age, age-squared, race, sex, and income category
**P-value based on hierarchical logistic regression results

shown by high correlations with longer, multi-item scales and
alternative measures.39–41 Furthermore, the global ratings
performed similarly to the multi-item scales.42,43 Finally, as
with any survey, the survey results may be biased by nonresponse despite the high response rate of 70%.
These results have important implications. Our findings
provide good news, in that fears of serious “crowding out” of
patient satisfaction do not appear to be substantiated among
complex patients. Furthermore, these results reinforce the
importance of performance measurement among clinically
complex patients. Although prior work has questioned whether
applying performance measurement to clinically complex
patients results in higher overall quality of care, our results
suggest that compliance with performance measures is a
predictor of satisfaction with care for clinically complex
patients. Our results also emphasize the importance of
increased office visits to overcome the potentially negative
effect of competing demands on compliance with performance
measures. Our finding of increased performance with increased visit frequency suggests that increased contact
increases the likelihood that patients will receive recommended care and that providers might schedule more frequent
visits in an effort to meet performance expectations. These
findings also highlight the importance of developing longitudinal performance measures. While many performance measures are generated over time (i.e. patients with diabetes who
had a diabetic eye examination within the last 12 months),
some measures of performance capture care given during a

Table 6. Effect of Clinical Complexity on Odds of Receiving
Recommended Care Controlling for Visit Number in Multivariate
Models Controlling for Patient Characteristics*

Overall process performance
higher than expected
Mammography
Colon cancer screening
Influenza vaccination
Pneumococcal vaccination
Lipids checked
ACE-I in heart failure
Diabetic eye examination

Odds ratio

95% CI

P-value**

0.92

0.88 to 0.96

<.001

0.60
0.97
1.03
1.13
1.08
0.74
0.70

0.49
0.92
0.96
1.05
0.96
0.63
0.65

<.001
0.23
0.36
<.001
0.22
<.001
<.001

to
to
to
to
to
to
to

1.11
1.00
0.97
0.96
0.82
1.00
1.09

*The relationship between clinical complexity and each performance
measure is estimated separately using multivariate regression controlling
for age, age-squared, race, sex, and income category
**P-value based on hierarchical logistic regression results
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single episode of care. For example, some measures examine
whether a physician responded appropriately to an elevated
blood pressure at that office visit. As clinically complex
patients have competing demands that limit a physician’s
ability to address patient issues in a single office visit,
measures that are based on patient care at one visit might
penalize the physicians who care for clinically complex
patients. Instead, measures that are based on care delivered
over a longer period of time may be more appropriate.
As the United States moves toward widespread implementation of performance measurement, it is crucial to understand how these systems affect overall clinical care,
particularly among clinically complex patients. Our study
provides evidence that high performance is associated with
improved patient satisfaction among clinically complex
patients, and thus, provides support for the use of performance measurement to improve quality of care among clinically complex patients.
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