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Abstract
Objectives—Identify prevalence and risk factors for drug-disease interactions included in the
Healthcare Effectiveness Data and Information Set Drug-Disease Interaction (HEDIS Rx-DIS)
Measure.

Design—Cross-sectional retrospective database analysis.

Setting—Outpatient clinics within the Department of Veterans Affairs (VA).

Participants—Individuals 65 years and older who received VA outpatient care October 1, 2003
to September 30, 2006.

Measurements—We identified drug-disease interactions in 2006 defined by the HEDIS Rx-DIS
criteria among VA patients with dementia, falls, and chronic renal failure using VA pharmacy and
administrative databases. We examined factors associated with HEDIS Rx-DIS exposure
including demographic, health status, and access to care factors including VA outpatient health
services use and co-payment status.

Results—Of the 305,041 older veterans who met criteria for inclusion, the one-year prevalence
of HEDIS Rx-DIS exposure was 15.2%; prevalence was 20.2% for dementia, 16.2% for falls and
8.5% for chronic renal failure. Patients with high disease burden (physical, psychiatric, number of
medications) were significantly more likely to have HEDIS Rx-DIS exposure, regardless of
condition. Hispanics and individuals with no copayments were more likely to have Rx-DIS
exposure than whites or those with required copayments. There was variation on other predictors
based on the type of Rx-DIS.
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Conclusion—The prevalence of Rx-DIS was common in older VA outpatients. Future studies
should examine the risk of Rx-DIS exposure on health outcomes using separate analyses for each
type of Rx-DIS separately before combining all Rx-DIS into a single measure of exposure. Studies
that examine the effectiveness of interventions to reduce Rx-DIS exposure will also be helpful in
improving the quality of care for older patients.

Keywords
Drug disease interaction; HEDIS measures; Potentially Inappropriate Prescribing; aged;
pharmacoepidemiology

INTRODUCTION
Potentially inappropriate prescribing in the Elderly (PIPE) has been a growing concern over
the past decade. While most studies have examined use of high risk drugs for the elderly
(e.g., Beers criteria), concern has begun to expand to other realms of PIPE such as drug-
disease interactions.1–5 Studies have examined exposure to drug-disease interactions defined
by Beers, in a variety of settings.1,2,6,7,8–13 Previous research has shown that drug-disease
interactions (i.e., medication(s) exacerbating pre-existing conditions) are common and are
associated with adverse drug reactions in older adults; thus they represent an important area
of inquiry.14,15

In fact, the National Committee on Quality Assurance (NCQA) developed a drug-disease
interaction measure as part of the 2007 Healthcare Effectiveness Data and Information Set
(HEDIS) quality measures (hereafter HEDIS Rx-DIS) based on an earlier measure of 28
drug-disease interactions involving 14 diseases or conditions developed by Lindblad and
colleagues (e.g., peptic ulcer disease and asprin and non-asprin non-steroidal anti-
inflammatory (NSAID) drugs; syncope and alpha blockers; systolic heart failure and first
generation calcium channel blockers. 7 From the Lindblad measure, the NCQA expert panel
reached consensus on a subset of drug-disease interactions that could be readily measured
using administrative data and that were potentially associated with adverse outcomes. The
three conditions and medication groups considered inappropriate for individuals with those
conditions are included in the HEDIS Rx-DIS measure that is now used to monitor quality
of prescribing by managed care: dementia, falls and chronic renal failure. While NCQA has
published rates of HEDIS Rx-DIS in their report on the state of health care quality in
2009, 16 other studies examining Rx-DIS have used broader measures. Since the HEDIS Rx-
DIS measure is a nationally accepted quality measure, we focus our assessment on the three
conditions included in that measure.

The purpose of this paper is to examine the extent to which HEDIS Rx-DIS exposure occurs
among older community dwelling VA patients and factors associated with that exposure.
Mirroring the HEDIS Rx-DIS QI measurement we examined the prevalence of HEDIS Rx-
DIS exposure overall and then by disease/ condition. In order to determine if risk factors
were consistent across conditions, we also identified risk factors for HEDIS Rx-DIS
exposure overall and by disease/condition.

METHODS
Data and Study Population

After Institutional Review Board approval we obtained national VA inpatient, outpatient and
pharmacy data from fiscal year 2004 (FY04; October 1, 2003 to September 30, 2004)
through FY06 (October 1, 2005–September 30, 2006) for individuals who were 65 or older
at the beginning of FY05. We merged pharmacy and diagnostic datasets using the encrypted
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identifier included in each dataset. In order to assure that we had adequate data to identify
comorbid conditions and prior medication use, we selected from that population individuals
who received care regularly in the VA healthcare system—having at least one outpatient or
inpatient visit each year. Individuals who resided in VA community living centers (based on
VA extended care file) data for all of FY2006 and those who died prior to 2006 were not
included. Individuals who were admitted to a community living center during 2006 or who
died after receiving care in 2006 were included. We further restricted analyses to individuals
having ICD-9-CM code based diagnoses/ medications indicative of falls, dementia, or
chronic renal failure as outlined by the NCQA, which required a single diagnosis.

Measures
Drug-Disease Interaction—We first identified individuals with dementia, falls, and
chronic renal failure in VA inpatient and outpatient databases (FY04-FY06) using ICD-9-
CM codes (and medications for dementia) identified by the NCQA.17 For those having a
diagnosis indicative of dementia, falls and chronic renal failure, or dementia medications
(donezepil, galantamine, rivastigmine, tacrine, and memantine), we identified use of
potentially harmful medications in FY06 (see Table 1) using the VA Product variable in the
VA Pharmacy Benefits Management database.

Individuals diagnosed with dementia, falls or chronic renal failure, and who later had an
order for and were dispensed medications considered relatively or potentially
contraindicated in FY06, were classified as having Rx-DIS exposure for that condition. We
then calculated the overall prevalence of any HEDIS-Rx-DIS among individuals who met
criteria for dementia, falls or chronic renal failure, and the prevalence for individuals within
each condition of interest.

Patient Demographic Characteristics—Patient demographic characteristics included
age, sex, race, and marital status. Demographic characteristics were identified using VA
administrative data. With the exception of race, these demographic characteristics are well
documented and complete in the medical record. Because the process of recording race
changed in 2002, race data are more likely to be missing than other aspects of VA
administrative data. Thus, we used a process in which we looked back in VA data for
previous years and forward in the data in subsequent years to fill in missing race values.
Individuals with missing race data (N=44,513, 14.6% of cohort meeting inclusion criteria for
quality indicators) were excluded from the analysis of risk factors for HEDIS Rx-DIS
exposure since inclusion of these individuals in a separate missing category complicates
interpretation of race findings, and findings were essentially the same in analyses where they
were included.

Health Status Factors—Clinical characteristics included in this study included counts of
a) chronic physical comorbidities, b) mental health comorbidities, and c) unique medication
classes prescribed the previous year. Pre-existing comorbidities were identified between
FY04-05 to assure adequate time for accurate assessment.18 We used ICD-9-CM codes
included in VA inpatient and outpatient databases to identify conditions included in the
Selim Physical and Mental Comorbidity Indices (CI).19 The Physical CI includes 30
comorbid conditions (0,1; e.g., cerebrovascular disease, diabetes, hypertension) which are
counted to create a physical disease burden score ranging from 0–30. The Mental CI
includes six comorbid conditions (anxiety, depression, post-traumatic stress disorder, bipolar
disorder, alcohol abuse/ dependence, and schizophrenia) that are similarly summed to create
a score indicating psychiatric disease burden. In our previous work we have found that
creation of categorical variables assist in interpretation mental health conditions (0, 1, 2+).
The Physical and Mental CI have been found to be associated with both mortality and issues
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of suboptimal prescribing in previous research.5,20 In addition to comorbid conditions, we
also used a count of unique medication classes prescribed for each patient in FY05—the
year prior to Rx-DIS identification. 21

Access to Care Factors—The first variable measuring access to care was an indicator
identifying those for whom pharmacy co-payments were required based on VA priority
group. VA priority groups are associated with physical or mental health status and illness
severity as well as socioeconomic status. As defined here, priority group status that
warranted a waiver of pharmacy copayments ($8 in 2006) included veterans with a service-
connected disability ≥50%, or individuals who were catastrophically disabled, very low
income, or had specific war-related experiences. 22

The second variable measuring access to care was prior receipt of geriatric care. Individuals
who received care in geriatric outpatient clinics or inpatient geriatric evaluation and
management in FY05 were identified as having prior geriatric care.23 The third variable
measuring access to care was a count of primary care visits. Because prior literature found
that patients with many primary care visits the previous year were more likely to have an
exposure to potentially inappropriate medications as measured by the Beers criteria, those
with more frequent visits to primary care (5+ in a year) may be sicker, and thus at higher
risk of RX-DIS exposure.3,24 Based on prior studies and the empirical distribution we
classified patients as having 0–1, 2–4 or 5+ primary care visits.

Analysis
We first provide the prevalence of HEDIS Rx-DIS overall among those meeting criteria for
dementia, falls, and chronic renal failure in addition to the prevalence of HEDIS Rx-DIS
exposure by specific condition. Finally, we identified risk factors for HEDIS Rx-DIS
overall, and then within each condition of interest using logistic regression analysis. We
conducted collinearity diagnostic testing to assure that multicollinearity did not exist among
the variables included in the logistic regression models. SAS 9.1 software® (SAS Institute
Inc., Cary, North Carolina) was used to perform all analyses.

RESULTS
Of the 1,780,787 older community-dwelling veterans who received care regularly within the
VA each year between FY 04-06, 305,041 met criteria for dementia, falls or chronic renal
failure. Table 1 shows the prevalence of drug-disease interactions by disease state/
condition. Based on the HEDIS Rx-DIS criteria 46,481 (15.2%) of this cohort had one or
more HEDIS Rx-DIS exposure during FY06. HEDIS Rx-DIS exposure was 20.2% among
those with a history of dementia, 16.2% among those with a history of falls and 8.5% among
those with a history of chronic renal failure.

Table 2 shows descriptive statistics for individuals with one or more vs. no Rx-DIS and for
individuals with and without Rx-DIS exposure by condition. There were statistically
significant differences between those with and without Rx-DIS exposure for all bivariate
analyses except for marital status in dementia and falls, and gender in chronic renal failure.
Table 3 shows adjusted odds ratios (OR) and 95% confidence intervals (CI) from logistic
regression models examining the association between Rx-DIS exposure and independent
variables overall and for each condition. In the overall analysis, risk factors included
younger age, women, Hispanic ethnicity, psychiatric comorbidities, and higher levels of
primary care utilization. There was, however, some variation when examining Rx-DIS
within specific disease conditions with regard to race, gender, psychiatric comorbidity and
geriatric and primary care utilization.
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DISCUSSION
Our study of community dwelling VA patients is the first to report prevalence of Rx-DIS
exposure and potential risk factors for exposure based on the HEDIS measure. The
prevalence of Rx-DIS is similar to rates of PIPE as defined by the Beers criteria and other
measures of high risk medications in the elderly (15–40%).1,8,9,25 Given recent data
showing a strong relationship between drug disease interactions and adverse drug reactions,
this form of suboptimal prescribing is a serious public health concern. 14,15

While other published studies using measures of Rx-DIS exposure that included more
conditions and medications had much higher rates of exposure (Hastings, et al., 5.7% and
Lindblad, et al., 15.3%)12,13,26 in context, our data appear consistent with prior work.
Overall rates of any exposure were lower than population estimates by the NCQA using
Medicare data in 2006, however the differences were primarily due to lower Rx-DIS
exposure among individuals with dementia and chronic renal failure.16 Consistent with other
studies examining drug-disease interactions, the number of unique medications had a very
strong association with Rx-DIS exposure.10 However, unlike the study by Zhan and
colleagues, women and Hispanics (but not men or African Americans) were at greater risk
of HEDIS Rx-DIS overall. These differences in demographic characteristics may be due to
the restricted number of Rx-DIS included in the HEDIS measure compared to the more
comprehensive measure used by Zhan and colleagues.10

Our study demonstrated the importance of examining both exposure and risk factors by the
specific type of Rx-DIS. While rates of exposure for dementia and falls were between 15–
20%, exposure for renal failure was only 8.5%, perhaps indicating more care when
prescribing medications for patients with renal failure. Alternatively, our measure may
underestimate exposure to NSAIDs that can be obtained over the counter since generic
forms may be obtained outside the VA pharmacy system at relatively low cost.

While some risk factors were consistently associated with Rx-DIS exposure (e.g., younger
age, number of unique medications, psychiatric comorbidity, exempt from copayment), we
found that the relationship between certain characteristics varied by the specific Rx-DIS
(e.g. race, gender, geriatric care and primary care utilization). The only race category that
had consistently higher rates of Rx-DIS compared to whites was Hispanic. For African
Americans, likelihood of Rx-DIS was lower than that for whites only among those with
dementia; there was no significant difference for falls, and there was a slightly higher
likelihood for renal failure. These findings are consistent with higher rates of PIPE in whites
based on the Beers criteria,3,25 and a broad literature identifying racial disparities in care for
patients ranging from cardiac disease, hypertension, epilepsy, and mental health
conditions.32,33,34 Alternatively, examination of bivariate data by race indicated that
Hispanics were more likely to have multiple mental health conditions and African
Americans were more likely than whites to have arthritis which may be treated with
potentially problematic medications. While the interaction effect was not statistically
significant, variation in comorbidity profiles may influence Rx-DIS exposure.

Studies of PIPE based on the Beers criteria consistently find that women are at increased
risk for exposure,4,35 however our study found that women were only at higher risk for
dementia Rx-DIS. Thus, it appears that higher risk for women is not comprehensive, but
rather specific to dementia or the types of drugs that are problematic for dementia (e.g.,
anticholinergics, tricyclic antidepressants).

Interestingly geriatric care the prior year was associated with increased risk for Rx-DIS
exposure overall, which is inconsistent with prior studies examining exposure to Beers
criteria drugs found geriatric care reduced likelihood of exposure. 35,36 However,
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examination of Rx-DIS by condition revealed reduced likelihood of dementia and renal Rx-
DIS exposure, and higher likelihood of fall Rx-DIS exposure. Since fall assessment and
prevention is an important component of geriatric care, it is possible that the finding results
from increased screening and documentation of falls in the electronic medical record by
geriatricians. Thus these data may reflect not only a selection bias, where the most
complicated patients are seen by geriatricians, but also a detection bias where patients
receiving care from a geriatrician are more likely to have conditions such as falls
documented in the electronic medical record.

Our data have several limitations. First, they reflect only those medications and healthcare
utilization received in the VA. It is possible that other medications were ordered and
dispensed from outside the VA since the study period was after the initiation of Medicare
Part D (January 1, 2006).37 However, because patterns of Rx-DIS and prescribing were
similar in 2004, 2005 and 2006, we believe the potential impact on our findings is limited.
Second, in identifying the Rx-DIS conditions, we had access only to VA administrative data.
While Medicare data may improve our ascertainment of the conditions of interest, we had
two years of prior data to assess comorbid conditions, which is the recommended period to
identify chronic disease states within VA data.18 With regard to healthcare utilization, our
criteria requiring at least one inpatient or outpatient visit per year may have excluded
individuals who frequently receive outside care, biasing the cohort to individuals who are
sicker. Examination of Rx-DIS exposure using looser inclusion criteria, but all available
data since 2003, resulted in similar rates of exposure and similar risk factors.

Moreover, our study assessed Rx-DIS exposure prior to the final approval of the HEDIS Rx-
DIS measure. Thus, providers were not aware of this quality measure at the time of the
study. Because this measure includes many Rx-DIS described previously in the Beers and
McLeod criteria, and because the selected Rx-DIS are a very small, but clinically important
component of these measures, the Rx-DIS themselves or data supporting the Rx-DIS were
available to clinicians for a number of years.1,2,6,11, 38 While it is possible that publication of
this measure in 2007 may have led to reductions in Rx-DIS since this measure may have had
broader diffusion into clinical practice, data provided by the NCQA suggests that rates of
exposure have sustained small increases (approximately one percent increase for each
condition) over the past three years (state of health care 2010). It is possible that increases
are due to more attention to documenting conditions such as falls, but similar increases
occurred for all three conditions including chronic kidney disease which is less commonly
under-coded. This study does, however, provide a baseline to determine the extent to which
diffusion of information included in this measure is reflected in VA clinical practice in the
future, preferably in FY11 or FY12.

Finally, because falls are routinely under-coded it is likely that our estimates of Rx-DIs are
conservative since only those with severe falls tend to be identified as such using
administrative data.

This study found a relatively high rate of exposure to potentially harmful Rx-DIS for
patients with dementia, falls and chronic renal failure, but generally lower rates than were
found in Medicare data during the same time period.16 However, studies to date have not
examined the link between exposure and adverse outcomes using this less comprehensive
HEDIS measure of Rx-DIS. Our study suggests that research examining outcomes should
examine outcomes and risk factors for individual conditions separately before combining
them as a single measure of exposure. If links between Rx-DIS are demonstrated, the VA is
uniquely positioned to use health information technology to potentially reduce Rx-DIS
exposure by implementing prescribing alerts within the electronic medication order process.
As a leader in geriatric care, the VA is also in a position to test interventions such as use of
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pharmacists or geriatricians within the Patient Aligned Care Teams (patient centered
medical home) to improve the quality of care for older veterans, and to conduct
investigations on how shared decision-making between patient and provider may contribute
to, or be used to reduce, Rx-DIS exposure.
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Table 1

Description of Drug-Disease Interactions Identified by the HEDIS Drug-disease Interaction Measure

Disease States
(N with condition/

disease)

Drugs to Avoid N
(% With

Condition)

% Exposure
2006 in NCQA

Study using
Medicare

data16

Dementia
(N=131,808)

Anticholinergics, tricyclic
antidepressants

26,640 (20.2) 24.6

Fall or Hip Fracture
(N=54,393)

Antipsychotics, tricyclic
antidepressants, sleep
agents

8,806 (16.2) 14.6

Chronic Renal Failure
(N=154,278)

NSAIDS 13,165 (8.5) 9.5

Prevalence of 1 or
more Rx-DIS overall

(N=305,041)

46,481 (15.2%) 19.4

Examples of anticholinergics include diphenhydramine, dicyclomine, promethazine, cyclobenzaprine, chlorpheniramine, and oxybutynin.

Results from a National Committee on Quality Assurance (NCQA) study examining Drug-Disease Interaction exposure based on the HEDIS

measure in 2006 using Medicare data.16
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Table 3

Predictors of Drug-Disease Interactions (RX-DIS) in Community Dwelling VA Patients by Condition/ Disease

Any Rx-DIS Dementia Rx-DIS Falls Rx-DIS CRF Rx-DIS

Effect OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Demographic Characteristics

Age 1.0 (0.99–1.0) 0.98 (0.98–0.99) .98 (.98–.99) 0.97 (0.97–0.98)

Race/ Ethnicity (vs. White)

 African American 0.98 (0.95–1.01) 0.88 (0.83–0.92) 1.03 (0.94–1.12) 1.17 (1.11–1.23)

 Hispanic 1.25 (1.20–1.31) 1.07 (1.01–1.13) 1.19 (1.07–1.31) 1.35 (1.24–1.46)

 Other 0.94 (0.89–1.03) 0.93 (0.82–1.06) 0.98 (0.81–1.19) 1.05 (0.91–1.21)

Women (vs Men) 1.40 (1.31–1.50) 1.43 (1.30–1.57) 1.12 (1.00–1.26) 1.08 (0.90–1.29)

Unmarried (vs. Married) 0.97 (0.95–0.99) 0.93 (0.90–0.96) 0.96 (0.92–1.01) 1.10 (1.05–1.14)

Health Status Factors

Number of Unique Medications 1.09 (1.09–1.09) 1.13 (1.12–1.13) 1.09 (1.08–1.09) 1.04 (1.04–1.05)

Selim Physical 0.97 (0.97–0.98) 0.96 (0.96–0.97) 0.91 (0.90–0.92) 0.99 (0.98–1.00)

Selim Mental Health (vs. 0)

 1 1.63 (1.59–1.67) 1.17 (1.13–1.21) 2.08 (1.96–2.20) 1.01 (0.06–1.06)

 2 or more 2.36 (1.28–2.43) 1.33 (1.27–1.39) 3.50 (3.28–3.74) 1.19 (1.10–1.28)

Access To Care Factors

Not exempt from copay (vs Exempt) 0.78 (0.75–0.80) 0.85 (0.82–0.89) 0.75 (0.70–0.81) 0.76 (0.60–0.80)

Geriatric Care 1.01 (0.97–1.06) 0.68 (0.64–0.71 1.26 (1.16–1.36) 0.69 (0.62–0.77)

Primary Care Visits (vs. 0–1)

 2–4 1.12 (1.08–1.17) 1.28 (1.22–1.34) 0.94 (0.86–1.03) 1.38 (1.29–1.49)

 5+ 1.21 (1.16–1.26) 1.31 (1.24–1.38) 0.89 (0.80–0.98) 1.47 (1.36–1.59)

Rx-DIS: Drug Disease Interaction
CRF: Chronic Renal Failure
OR: Odds Ratio
CI: Confidence Interval
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