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OBJECTIVES: To determine whether greater burden of
geriatric conditions would have contrasting effects on
quality of care (QOC) than nongeriatric, general medical
conditions.

DESIGN: Cross-sectional observation over 1 year of ambu-
latory care.

SETTING: The Assessing Care of Vulnerable Elders-2
study.

PARTICIPANTS: Older adults prospectively screened for
falls, incontinence, and dementia (N = 644).

MEASUREMENTS: Participant-level QOC in absolute
percentage points calculated using 65 ambulatory care
care-process quality indicators (QIs) for 13 general medical
and geriatric conditions (#QIs provided/#QIs eligible). Sec-
ondary outcomes were geriatric QOC (a subset of 38 geri-
atric care QIs) and medical QOC (the 27 remaining
nongeriatric QIs). Exposure variables were number of six
medical conditions (medical comorbidity) and six geriatric
conditions (geriatric comorbidity), controlling for age, sex,
number of primary care visits, and site.

RESULTS: Medical and geriatric comorbidity were unre-
lated to each other (correlation coefficient = 0.04, P = .27)
yet had opposite effects on QOC. Each additional medical
condition was associated with a 3.2-percentage point
(95% confidence interval (CI) = 2.3–4.2 percentage point)

increment in QOC, and each additional geriatric condition
was associated with 4.9-percentage point (95% CI = 3.5–
6.5 percentage point) decrement in QOC. Participants with
greater geriatric comorbidity received poorer medical and
geriatric QOC.

CONCLUSION: Greater burden of geriatric conditions,
or geriatric multimorbidity, is associated with poorer
QOC. Geriatric multimorbidity should be targeted for bet-
ter care using a comprehensive approach. J Am Geriatr
Soc 62:1714–1721, 2014.
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Because of the increasing number of older adults and
the complexity of chronic condition care, there is

much interest in improving the quality of care (QOC) pro-
vided to older individuals with multimorbidity.1 In 2004,
people aged 65 and older represented 11% of the U.S.
population but consumed 31% of healthcare expenses.2

Furthermore, the top 5% of older spenders account
for one-third of all expenses by older individuals.3 Most
healthcare expenditures are on chronic condition care,2

but despite concern that the QOC provided to older per-
sons in the community is inadequate4,5 and that multiple
chronic conditions could result in adverse care,6,7 individu-
als with a greater burden of chronic conditions receive bet-
ter QOC than those with fewer conditions, even after
accounting for healthcare use.8,9

Geriatric conditions such as dementia and falls are
increasingly being recognized as measurable conditions
that are prevalent in aging populations and coexist with
“traditional” comorbidities such as diabetes mellitus and
cardiovascular heart disease.10,11 Geriatric conditions are
underdiagnosed in primary care.4,12–14 Research has shown
that medical care of geriatric conditions is costly in terms
of time15–17 and complex18 for multifactorial physical,
cognitive, and social reasons. In the Assessing the Care of
Vulnerable Elders Study (ACOVE-1), the QOC provided
for geriatric conditions was worse than that for general
medical conditions in community practice.4
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Therefore, this study investigated whether having mul-
tiple geriatric conditions would have a greater effect on
QOC than having multiple nongeriatric, medical condi-
tions. To evaluate this question, a new study of QOC
provided to a separate cohort of individuals receiving
ambulatory care participating in the ACOVE-2 study was
performed. In contrast to the original ACOVE-1 cohort
(older individuals in managed care not selected according
to medical conditions),8,9 ACOVE-2 studied individuals
selected for one or more geriatric conditions (falls, urinary
incontinence, and dementia). Therefore, the ACOVE-2
cohort was more likely than the general older population
to have geriatric and general medical multimorbidity. Simi-
lar to ACOVE-1, ACOVE-2 measured comprehensive
QOC according to detailed process-of-care quality indica-
tors (QIs), permitting this study of medical and geriatric
condition burdens and their contrasting effects on QOC.

METHODS

Sample

This is a cross-sectional observational analysis of data from
ACOVE-2, a practice-based intervention that enrolled 649
individuals in two large multispecialty, multisite practices in
southern California. The institutional review boards of
RAND Health and the University of California at Los Ange-
les approved ACOVE-2. The ACOVE-2 intervention
improved the QOC for falls and urinary incontinence but
not dementia and did not cause an unintended decrement in
QOC for other conditions.19 One site in each multisite prac-
tice received a practice-improvement intervention for
dementia, falls, and urinary incontinence.20 The other sites
(one site in one practice, four sites in the other practice)
served as controls (screening for eligible individuals without
intervention). In ACOVE-2, individuals aged 75 and older
were screened at intervention and control sites for symptoms
of three conditions (bothersome urinary or bladder symp-
toms; problems with memory; concern about falling, ≥2
falls, or any fall requiring medical care) over 13 months in
2002–03.

In contrast to the original ACOVE-2 study, which
focused on care provided by practices, this is a new analy-
sis at the level of individual participants: 644 ACOVE-2
participants whose overall QOC and comorbid conditions
were measured as part of the ACOVE-2 study.

Measure

Primary Predictor Measure: Condition Counts

Using medical record review of primary and specialty
ambulatory medical records from the 1-year study period,
ACOVE-2 considered documentation of atrial fibrillation,
coronary artery disease, congestive heart failure, cerebro-
vascular disease, diabetes mellitus, hypertension, hearing
impairment, dementia, falls, urinary incontinence, malnu-
trition, and osteoporosis (definitions in online Appendix
S1). Although ACOVE-2 used self-reported symptoms of
three geriatric conditions as inclusion criteria (e.g., concern
about falling), participants were considered not to have
the condition if information to the contrary was docu-

mented in the medical record (e.g., a fall had not actually
occurred, or the individual had no gait impairment on
physical examination). Therefore, it was possible to have
no comorbid conditions.

For the current analysis, the 12 conditions were catego-
rized into general medical versus geriatric types of condi-
tions—the first six conditions as general medical
comorbidities (tallied as medical comorbidity) and the last
six conditions as geriatric comorbidities (tallied as a sepa-
rate geriatric comorbidity count) (Figure 1). Therefore, each
participant had a geriatric and a medical comorbidity count,
and the sum of the two counts was the total comorbidity
count. The decision to categorize a condition as a geriatric
condition was based on older age of onset and multifactorial
etiology (e.g., psychosocial in addition to medical). Catego-
rization also aimed to balance the two counts with a similar
number of conditions. Two conditions, hearing impairment
and osteoporosis, could have been classified in either cate-
gory, but classifying either as general medical conditions did
not change the findings of the study.

Outcome Measure: QOC

ACOVE-2 used medical record review of all primary and spe-
cialty care visits during the study period to measure 65 ambu-
latory care process QIs and to calculate a comprehensive
QOC score for each participant. Care-process QI develop-
ment for vulnerable elderly adults,21 including appropriate-
ness criteria (<6-month life expectancy, advanced dementia,
and global preferences for avoiding hospital care or sur-
gery),22 have been previously described. In short, the ACOVE
QIs first specify which individuals are eligible for the QI,
depending on their condition or clinical circumstance.4 The
QIs span comprehensive areas of care (dementia, depression,
diabetes mellitus, falls and fear of falling, hearing impair-
ment, cardiovascular disease, malnutrition, osteoporosis,
pain, urinary incontinence, medication use, screening and
prevention). Individuals with more conditions qualified for
more QIs, but all were eligible for at least four preventive
measures. Second, the QIs specify the recommended care
process that should be provided. Based on medical record
review, if an eligible individual receives the recommended
care, the QI is scored as 1, whereas not receiving the care is
scored as 0. An overall QOC score can be calculated for each
individual as the number of QIs passed divided by the num-
ber of QIs eligible, expressed as a percentage.

The current analysis used the overall QOC score as the
primary outcome. Then two new quality scores, geriatric
QOC and general medical QOC, were developed as second-
ary outcomes so that they could be tested separately against
the new geriatric and medical comorbidity counts. To calcu-
late the two new scores, each of the 65 QIs was differenti-
ated into one of two types of care processes: geriatric versus
general medical care. (See online Appendix S2 for QI defini-
tions and how they corresponded with geriatric versus medi-
cal conditions.) Of the 65 ACOVE-2 QIs, 27 were
determined to be geriatric: those applying to previously des-
ignated geriatric conditions (dementia, falls, osteoporosis,
urinary incontinence, hearing impairment, malnutrition)
and any QIs concerning advance care planning. These geri-
atric QIs were used to calculate a geriatric QOC score (num-
ber of geriatric QIs passed/number of geriatric QIs eligible).
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The remaining 38 general medical QIs (cardiovascular, cere-
brovascular, diabetes mellitus, depression, pain manage-
ment and QIs concerning influenza and pneumonia
vaccinations) were used to calculate the medical QOC score
(number of medical QIs passed/number of medical QIs eligi-
ble). Because of ACOVE-2 inclusion criteria (symptoms of
falling, incontinence, or memory impairment), participants
were eligible for at least one geriatric QI. Therefore, all par-
ticipants had a geriatric QOC score. Because preventive QIs
were classified as general medical QIs, all participants also
had a medical QOC score.

Primary Care Visits

Using available administrative data, ACOVE-2 identified a
primary care provider for each participant based on the
greatest number of primary care visits during the study
year. For this study, the number of visits with this provider
was tabulated for each participant.

Analysis

Unadjusted linear regression was first used to test the rela-
tionship between the original total comorbidity count (12
conditions) and overall QOC. Next, allowing the geriatric
and medical conditions to vary independently with QOC,

geriatric and general medical condition counts (instead of
the original count) were used to predict overall QOC. The
two regressions (total comorbidity model and the model
with the two new comorbidity counts) were compared for
incremental improvement in model variance (R2).

Initial exploration included testing for nonlinear rela-
tionships between the two types of comorbidity counts and
overall QOC (using quadratic and nonlinear dummy indica-
tors). Interaction effects were investigated between geriatric
comorbidity counts and the intervention and control groups.
To address concerns that a particular geriatric condition
(e.g., advanced dementia) might be driving the findings, par-
ticipants with specific combinations of geriatric conditions
were identified using a method developed in prior comorbid-
ity work (Table 1).8 This method was used to examine
whether the mean unadjusted overall QOC increased over
increasingly complex combinations (Table 1) of the four
most-prevalent medical (hypertension, coronary artery dis-
ease, diabetes mellitus, atrial fibrillation) and the three
most-prevalent geriatric (falls, urinary incontinence, demen-
tia) conditions in the dataset.

The multivariable models predicting overall QOC
included geriatric and medical comorbidity counts and
covariables (age, sex, number of primary care clinician
visits, whether a participant was from a control or inter-
vention site). Because participants were clustered at the

Patients aged ≥75 in two large ambulatory care 
practices screened for participation in the 

ACOVE-2 study  
n=2,671 

Screened positive for falls, urinary incontinence, 
or cognitive impairment  

n=784 (29%) 

Consented to participate in ACOVE-2 
n=649 (83%) 

Adequate ambulatory medical records (primary and 
specialty care) available to obtain comorbidity and quality 

indicator data (eligibility and care-process criteria)  
n=644 (99%) 

Classified as medical conditions 
 (% prevalence in sample) 

• Hypertension (73%) 
• Coronary artery disease (36%)  
• Cerebrovascular disease (30%) 
• Diabetes (22%)      
• Congestive heart failure (21%) 
• Atrial fibrillation (12%) 

Classified as geriatric conditions  
(% prevalence in sample) 

• Falls (76%) 
• Urinary incontinence (31%) 
• Dementia (17%) 
• Osteoporosis (30%) 
• Hearing impairment (6%) 
• Malnutrition (2%) 

Comorbidity classification for 12 conditions measured on 644 ACOVE-2 participants 

New geriatric condition count for each patient 
(n=644 patients) 

Range 0-4 
Mean=1.6, SD=.85 

Calculation of total number of 
conditions for each patient 

Calculation of total number of 
conditions for each patient

New medical condition count  
(n=644 patients) 

Range 0-6 
Mean=1.9, SD=1.34 

Figure 1. Data flow. ACOVE = Assessing Care of Vulnerable Elders.
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level of the primary care provider (39 clinician clusters,
ranging from 1 to 49 study participants per provider), final
fully adjusted models also included physician-level random
intercepts.

Next, the analysis focused on medical and geriatric
QOC as separate outcomes. Because participants with
greater burden of medical comorbidity had medical QOC
scores that approached 100%, errors were not normally dis-
tributed and resulted in out-of-sample predictions greater
than 100%. Therefore, linear regression was inappropriate.
Generalized linear regression (binomial, logit link, a func-
tional form that constrains the outcome to between 0% and
100%)23 with robust standard errors was used for these
analyses. Results of these analyses were expressed as mar-
ginal effect at the mean of the predictor variables and graph-
ically as predicted scores; 95% confidence intervals (CIs)
were obtained for model predictions using bootstrapping
techniques. All analyses were performed using Stata 12 (Sta-
ta Corp., College Station, TX).

RESULTS

ACOVE-2 screened 2,671 individuals, 784 (29%) of
whom screened positively for one or more geriatric condi-
tions (Figure 1); 649 (83%) of these consented to partici-
pate, and 644 (99%) had adequate medical records to
evaluate the 65 QIs (Appendix 2). During the study, the
644 ACOVE-2 participants were eligible for 7,856 QIs
(3,582 geriatric QIs and 4,274 medical QIs). Participants
were eligible for a mean of 12.2 � 4.4 QIs (range 4–27).
On average, participants were eligible for 5.6 (range 2–17)
geriatric QIs and 6.6 (range 0–19) medical QIs. Overall
QOC (# QIs passed/# QIs eligible) was normally distrib-
uted, with a mean score of 59 � 18% (range 0–100%).

The geriatric QOC score was also normally distributed,
with a mean of 41 � 23% (range 0–100%). The medical
QOC score was negatively skewed (long left tail), with a
modal score of 100% (mean 73 � 23%, range 0–100%).

The sample was one-third male and had a mean age of
81. The total comorbidity count (geriatric plus medical co-
morbidity) was 3.6 � 1.6 (range 0–9). Ninety-five percent
had one or more geriatric and medical conditions, and 29%
had two or more. Medical (mean 1.9, range 0–6) and geriat-
ric (mean 1.6, range 0–4) comorbidity counts were uncorre-
lated (correlation coefficient (r) = 0.04, P = .27). Thirty
participants had no geriatric conditions despite screening
positive for potential symptoms (16 for falls or gait impair-
ment, 12 for incontinence, 6 for dementia). The mean num-
ber of primary care visits over the 13-month study was
5.4 � 3.6 (range 1–20) (Figure 1).

Results are expressed in absolute percentage of QIs
passed (of those eligible) or percentage points. On average,
each additional condition (using the total count of 12 con-
ditions) was associated with an improvement of 1.5 per-
centage points in overall QOC (unadjusted R2 = 0.02),
although when conditions were split into medical and geri-
atric types and both counts used as the only predictors of
overall QOC, each medical comorbidity was associated
with a 4.0–percentage point increase in overall QOC,
whereas each additional geriatric comorbidity was associ-
ated with a 4.9–percentage point decrease in overall QOC,
independent of each other (P < .001 for both, R2 = 0.14).
Unadjusted number of visits also predicted overall QOC
(0.8–percentage point increase per visit, P < .001).

Similar trends in unadjusted mean overall QOC scores
were observed across increasingly more medically complex
individuals according to combinations of specific condi-
tions; more-complex combinations of general medical con-
ditions (top, Table 1) were associated with better QOC
(P < .001), regardless of which condition was added to the
combinations. Conversely, more-complex combinations of
geriatric conditions (bottom, Table 2) were associated with
poorer QOC (P < .001), suggesting that no single geriatric
condition (e.g., dementia) was the dominant condition
driving results.

In the multivariable models that added age, sex, inter-
vention site, primary care visits, and physician-level ran-
dom effects, each medical condition was associated with a
3.2–percentage point increase in overall QOC (P < .001),
and each geriatric condition was associated with a 4.9–
percentage point decrease in overall QOC (P < .001)
(Table 2). Predicted overall QOC is displayed in Figure 2
using increasing values of geriatric and medical condition
counts and holding other covariates constant. The relation-
ship was monotonic and linear in the intervention and
control groups and confirmed using alternative nonlinear
analyses (not displayed).

When examining the effect of comorbidity on different
types of QOC, better medical QOC was delivered to those
with multiple medical conditions (adjusted marginal
effect per medical condition, 3.0 percentage points, 95%
CI = 1.6–4.3), but worse medical QOC was delivered to
those with multiple geriatric conditions (adjusted marginal
effect per geriatric condition, 2.3 percentage points, 95%
CI = �4.5 to �0.1 percentage points) (Figure 3, top). In
contrast, geriatric QOC was poor for all participants,

Table 1. Overall Quality of Care Across Combina-
tions of Specific Medical Versus Geriatric Conditions

Condition
General medical

Hypertension Absent Present Present Present Present
Coronary
artery disease

Absent Absent Present Present Present

Diabetes mellitus Absent Absent Absent Present Present
Atrial
fibrillation or
congestive
heart failure

Absent Absent Absent Absent Present

N 100 202 105 49 11
Mean overall
quality of
care, %a

53 56 63 67 76

Geriatric
Falls and
fear of falling

Absent Present Present Present

Urinary
incontinence

Absent Absent Present Present

Dementia Absent Absent Absent Present
N 42 326 86 20
Mean overall
quality
of care, %a

51 42 31 33

a P < .001 for test of trend.
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regardless of number of medical conditions (no marginal
effect (P > .9) in fully adjusted model). Furthermore, geri-
atric QOC was worse per additional geriatric condition
(marginal effect, �3.4 percentage points, 95% CI = �5.5
to �1.2 percentage points, in fully adjusted model) (Fig-
ure 3, bottom).

Consistent with prior reports, the ACOVE-2 interven-
tion was associated with better geriatric QOC and did not
result in substantial change in medical QOC. Number of
primary care visits was associated with better overall QOC
and better medical QOC but not geriatric QOC (Table 2).
Sex and age did not affect any of the QOC scores.

DISCUSSION

This study furthers understanding of how geriatric
conditions differ from general medical conditions: their
cumulative effect on ambulatory care quality. Prior

research on comorbidity found that a simple count of con-
ditions was related to better overall QOC,8,9,24 but in the
current study, when conditions were differentiated into
geriatric versus general medical type, number of geriatric
conditions had an opposite and equally strong effect on
overall QOC as number of medical conditions. The most
prevalent geriatric conditions were falls and urinary incon-
tinence, with a small number of participants with cognitive
impairment. No single geriatric condition explained the
findings. Rather, a decrement in care quality was observed
in a dose-response fashion with additional geriatric comor-
bidity burden. Individuals with multiple geriatric condi-
tions receive poor care not only for their geriatric
conditions, but also for their general medical conditions.

There are several possible reasons for the findings.
First, geriatric conditions themselves are costly to treat in
time and effort,5–17 for example, a high-quality history
and examination for weight loss, falls, or cognitive

Table 2. Multivariable Models Predicting Overall, Medical, and Geriatric Quality of Care (QOC)

Predictor Variable

Dependent Variable,

Effect on QOC, Absolute Percentage Points (95% Confidence Interval)

Overall QOC Medical QOC Geriatric QOC

Comorbidity count
Geriatric (per comorbidity) –4.9 (–6.5 to –3.5) –2.3 (–4.5 to –0.1) –3.4 (–5.5 to –1.2)
Medical (per comorbidity) 3.2 (2.3–4.2) 3.0 (1.6–4.3) –0.04 (–1.4 – 1.3)

Age (per 10 years) 0.7 (–1.9 – 3.3) –5.3 (–26 – 15) 2.9 (–0.6 – 6.5)
Male 2.7 (–0.05 – 5.5) 10.7 (–9.6 – 31) 3.7 (–0.3 – 7.7)
Intervention site (vs control) 6.1 (3.6–8.6) 0.6 (–18 – 19) 13.3 (9.8–17)
Number of primary care provider visits
per year (each additional visit)

0.6 (0.2–1.0) 4.3 (1.3–7.2) 0.02 (–0.6 – 0.6)

The effect of the variables on overall QOC (first column) are beta coefficients using a multivariable linear regression model. The effect of the variables on

medical and geriatric QOC (middle and right columns) are marginal effects from a fractional logistic regression model (interpreted like a beta coefficient

in the center of the variable’s distribution).

Figure 2. Contrasting effects of geriatric and general medical comorbidity counts on overall quality of care (N = 644 older adults
in ambulatory care). ● = Medical Comorbidity Count; ■ = Geriatric Comorbidity Count; Dashed lines = bootstrapped 95% con-
fidence intervals; 9 = unadjusted mean values; b = beta-coefficient of the medical comorbidity count on left and geriatric comor-
bidity count on right. Medical comorbidity count associated with better overall quality of care, but geriatric comorbidity count
associated with poorer quality of care in this linear regression controlling for both comorbidity counts, age, sex, site, visits, and
random effect of provider.
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impairment. Greater burden of more-severe geriatric condi-
tions is related to a greater number of complex care pro-
cesses that primary care clinicians are responsible for.18 If
the proportion of effort spent on an individual for a condi-
tion determines complexity of care, then perhaps the com-
plexity of care that geriatric conditions contribute
interferes with providing high QOC for the individual’s
nongeriatric conditions and preventive care processes. The
negative effect, or discordance, of a complex condition on
the QOC for another less-complex condition has been
shown in other clinical situations.25,26

Second, individuals with geriatric conditions may also
simply require more time to deliver high QOC (in addition
to condition counts themselves), for example, because of
additional time needed to communicate information clearly
with the individual, family, or caregivers. Capturing these
time-related factors would be a potential direction for
future research. Third, this study found that having more
primary clinician visits was associated with more recom-
mended care, consistent with prior studies,8,9,27 although
doctor visits only partly explain why those with multimor-
bidity receive better QOC; as shown in prior studies,8,9,27

the effect of comorbidity count is independent of primary

care visits. Increasing the expected frequency of primary
care visits for medically complex individuals (e.g., for a cli-
nician with a complex patient panel) might be a future
strategy for medical systems to improve care of multimor-
bidity.

These findings have implications for the provision of
care to medically complex older adults with geriatric con-
ditions. First, although practice-based quality improvement
interventions can somewhat mitigate poor QOC for geriat-
ric conditions,5,28,29 whether any intervention can mitigate
the negative effect of geriatric conditions on QOC for
other conditions is not known. These findings demonstrate
a clear need to develop better systems to treat older adults
with multiple geriatric conditions. Interventions such as
Guided Care,28 aimed at coordinating care for multimor-
bid older adults, exist. One potential opportunity to
improve care in generalist practices might be increasing
awareness of the requirements for providing a “Welcome
to Medicare” visit, which includes screening for falls and
function. Medical homes that strive to improve care and
outcomes should focus on models to address the needs of
individuals with geriatric multimorbidity at the greatest
risk of receiving poor care.

Figure 3. Effects of geriatric comorbidity on geriatric quality of care (top) and general medical quality of care (bottom).
● = Medical Comorbidity Count; ■ = Geriatric Comorbidity Count; Dashed lines = bootstrapped 95% confidence intervals;
9 = unadjusted mean values; dy/dx = marginal effect of comorbidity counts (medical on the left, geriatric on the right). These
results show that medical condition at 100%. The marginal effect (dy/dx) is the approximate slope in the middle of the distribu-
tion (approximately two conditions) and can be interpreted like the slope in a linear model.
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Second, although ACOVE-2 was a primary care study,
any care provided during an ambulatory care visit—includ-
ing specialty care—was evaluated for crediting QIs. It is
possible that individuals with general medical conditions
such as heart disease may have benefitted from seeing
additional specialists. Further research in the care of older
adults with multimorbidity, for example, within health sys-
tems, might also target specialty care visits as valuable
opportunities to boost geriatric QOC, such as neurology
(for falls or memory impairment) or urology or gynecology
(for incontinence).

Third, predicting receipt of recommended health ser-
vices is challenging; even good models of utilization pre-
dict only approximately 10% of overall model variance.30

In this study predicting overall QOC, the magnitude of
each effect of geriatric (b = �4.9) and medical counts
(b = 3.2) was more than double the effect of the original
total comorbidity count (b = 1.5). Also, the overall model
fit using the two new comorbidity counts was seven times
greater (R2 = 0.14 vs R2 = 0.02) as when using the origi-
nal total condition count alone. Both of these findings sug-
gest that the original method of simply counting chronic
conditions mixed the opposite effects of medical and geri-
atric conditions, obfuscating the effect of comorbidity on
QOC. Therefore, the healthcare system may need new
ways to appropriately measure quality that hospitals and
plans provide, measuring complexity caused by multiple
geriatric conditions separately from traditional general
medical comorbidity measures.

Last, prior work had suggested that risk adjustment
for providing recommended care-processes was unneces-
sary because comorbidity did not negatively affect care-
process QOC.8,24 The findings of this study suggest that
adjustment is needed for number of geriatric conditions,
suggesting that it is appropriate to offer risk adjustment (a
comparative advantage) to plans or providers serving older
adults with multiple geriatric conditions.

A strength of this study is that it used an ambulatory
care population that was older and medically complex, with
a high degree of complexity with respect to geriatric and
medical comorbidities. No other ambulatory care dataset
includes geriatric comorbidity and geriatric QOC measured
in as detailed a fashion as ACOVE-2.

This study has several limitations. Although ACOVE-
2 applied appropriateness criteria (e.g., exclusions for indi-
viduals with limited life expectancy or advanced dementia)
to many of the general medical QIs,22 it is possible that
physicians or participants did not believe that some of the
general medical preventive measures would be beneficial if
the individual had a great burden of geriatric comorbidity.
Therefore, it is possible that some participants with geriat-
ric multimorbidity had lower general medical QOC scores
that were appropriate. The second limitation is that crite-
ria for QOC (the ACOVE-2 QIs) were appropriate in
2003, but standards for some care processes have evolved.
Cardiovascular care standards have become more strin-
gent, but it is likely that this trend will further accentuate
the negative relationship between geriatric multimorbidity
and medical QOC. Other limitations are related to study
design. This analysis took place in the setting of a quality
improvement study for geriatric conditions (falls, inconti-
nence, dementia). It is possible that the screening protocol

identified milder geriatric conditions that the provider or
participant dismissed, resulting in lower-quality care,
although this would not account for the negative effect
that these conditions had on the QOC provided for non-
study geriatric conditions (osteoporosis, hearing impair-
ment, malnutrition). The number of conditions does not
account for disease severity, although the ACOVE-2 QIs
were designed for all individuals with conditions regardless
of severity. In addition, the study design screened out two-
thirds of older adults with no self-reported symptoms of
geriatric conditions, and ACOVE-2 was conducted in two
communities in California with little racial or economic
diversity. Therefore, the results may not be generalizable
to other groups of older adults and other settings.

In conclusion, medically complex older adults with
multiple general medical conditions receive good QOC,
but those with greater geriatric comorbidity burden receive
poorer care across all conditions, geriatric and general
medical. It is imperative to achieve a better understanding
of the effect of geriatric conditions on care and improve
the QOC of medically complex older adults with geriatric
morbidities. These results suggest a critical need for more-
systematic approaches to improving QOC for geriatric
conditions and for individuals with those conditions.
Further research on geriatric multimorbidity, such as how
to individualize care and improve clinical outcomes, is
needed.
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