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Abstract

Aims—Most patients with diabetes have comorbid chronic conditions that could support
(concordant) or compete with (discordant) diabetes care. We sought to determine the impact of the
number of concordant and discordant chronic conditions on diabetes care quality.

Methods—Logistic regression analysis of electronic health record data from 7 health systems on
24,430 patients with diabetes aged 18-75 years. Diabetes testing and control quality care goals
were the outcome variables. The number of diabetes-concordant and the number of diabetes-
discordant conditions were the main explanatory variables. Analysis was adjusted for health care
utilization, health system and patient demographics.

© 2014 Elsevier Inc. All rights reserved

Corresponding Author Information and Requests for Reprints: Elizabeth M Magnan, MD, PhD, Department of Family and
Community Medicine, University of California, Davis, 4860 Y Street, Suite 2320, Sacramento, CA, 95817, USA. Phone:
001-916-734-2827, Fax 001-916-734-5641, elizabeth.magnan@ucdmc.ucdavis.edu.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

Conflict of Interest: No conflicts of interest were declared.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Magnan et al. Page 2

Results—A higher number of concordant conditions were associated with higher odds of
achieving testing and control goals for all outcomes except blood pressure control. There was no
to minimal positive association between the number of discordant conditions and outcomes,
except for cholesterol testing which was less likely with 4+ discordant conditions.

Conclusions—Having more concordant conditions makes diabetes care goal achievement more
likely. The number of discordant conditions has a smaller, inconsistently significant impact on
diabetes goal achievement. Interventions to improve diabetes care need to align with a patient’s
comorbidities, including the absence of comorbidities, especially concordant comorbidities.

Keywords
diabetes; comorbidity; multimorbidity; multiple chronic conditions; quality; outcomes

1. Introduction

Over 21 million people in the US have diabetes and at least one other chronic condition, and
the majority have suboptimal care, which has critical implications for the health outcomes of
this growing population (Centers for Disease Control and Prevention, 2011; National
Committee for Quality Assurance, 2012). Less than two thirds of patients achieve glycemic
control and less than half achieve goal blood pressure control (National Committee for
Quality Assurance, 2012). Diabetes is progressive, and suboptimal treatment leads to severe
complications (American Diabetes Association, 2014). Comorbid conditions, and the
challenges of managing multiple competing demands from multiple conditions, could lead
to worse diabetes care by distracting from diabetes care goals (Boyd and Fortin, 2010; Piette
and Kerr, 2006). Providers face time constraints during office visits when managing patients
with diabetes and comorbidities, as guidelines suggest providers spend 11 hours/day on
chronic condition management (Yarnall et al., 2009). Patients face time and financial
constraints as well, as guidelines recommend 143 minutes/day on diabetes self-care and 19
medications for diabetes plus four co-morbid conditions (Boyd et al., 2005; Russell et al.,
2005; Yarnall et al., 2009). Guidelines do not support providers and patients in integrating
multiple care needs of diabetes and co-morbid chronic conditions (Boyd et al., 2005;
Zulman et al., 2014). The combined impact of multiple care needs and lack of integration of
these needs could mean that patients with a high number of comorbidities are less likely to
receive adequate care. We are unable to improve and tailor guidelines and interventions for
patients with diabetes without better understanding how multimorbidity impacts diabetes
care quality.

The impact of multimorbidity is often measured as the total count of comorbid conditions
but this approach ignores a potentially important consideration: if the comorbidity has
similar or dissimilar management to diabetes ((Huntley et al., 2012; Kerr et al., 2007). Piette
and Kerr’s conceptual framework of Concordance and Discordance suggests that diabetes
co-morbidities can be either concordant (similar) or discordant (dissimilar) with respect to
diabetes management and can either support or compete with diabetes care (Piette and Kerr,
2006). Patients with more concordant conditions will receive better diabetes care due to
provider cuing and synergistic care, while patients with more discordant conditions will
receive worse diabetes care due to distraction and competition for limited resources (Jaen et
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al., 1994; Piette and Kerr, 2006). There is no neutral category in this framework as any
condition that is not concordant is by definition discordant and competes with diabetes for
health care resources. This framework suggests that past studies that have shown improved
outcomes in patients with more chronic conditions (Higashi et al., 2007; Min et al., 2007)
were likely showing the beneficial effect of having more concordant conditions.

There is conflicting evidence that the presence of concordant and discordant conditions
leads to differences in the receipt of recommended diabetes care (Desai et al., 2002; Kerr et
al., 2007; Krein et al., 2009; Pentakota et al., 2012; Redelmeier et al., 1998; Sales et al.,
2009; Thorpe et al., 2012; Vitry et al., 2010; Voorham et al., 2012). For example,
concordant conditions have been associated with a higher likelihood of HbA1c and
cholesterol control in one study (Woodard et al., 2011) but only with cholesterol control in
another (Pentakota et al., 2012). Discordant conditions were associated with both better and
worse diabetes care (Dixon et al., 2004; Pentakota et al., 2012; Woodard et al., 2011).
However, these studies used limited lists of chronic conditions (the majority under 10), and
none assessed the role of both the number of concordant and the number of discordant
chronic conditions on diabetes care goal achievement.

The purpose of our study was to improve understanding of the impact of the number of
concordant and discordant chronic conditions on diabetes care goal achievement (care
quality) for patients with diabetes. We hypothesized that patients with more concordant
conditions would have better diabetes care quality than those with fewer concordant
conditions, and that patients with more discordant conditions would have worse diabetes
care quality than those with fewer discordant conditions.

2. Methods

2.1. Sample

Adult patients (aged 18-75) with diabetes (type 1 or type 2) who were medically homed in
ambulatory practices within 7 health systems that participate in a Midwestern quality
reporting collaborative, the Wisconsin Collaborative for Healthcare Quality (WCHQ). The
age limit reflects the standard age range for public reporting of quality metrics, based on
diabetes care guidelines, as children and the very elderly have different care needs (National
Committee for Quality Assurance, 2011; Wisconsin Collaborative for Healthcare Quality,
2011). The participating health systems include academic and community systems in rural,
suburban, and urban settings and all used the same approach to identify eligible patients
(Wisconsin Collaborative for Healthcare Quality, 2011). Two years of electronic health
record data were used, a baseline year, 2010, and a quality metrics reporting year, 2011. The
presence of diabetes (type 1 or type 2) was defined by patients having at least two face-to-
face ambulatory visits (using CPT-4 outpatient evaluation and management or E&M codes)
with any provider (MD, DO, PA, NP) on different dates of service with an ICD-9 diagnosis
code of 250.XX, 357.2, 362.XX, 366.41, or 648.XX over the two years of data (Wisconsin
Collaborative for Healthcare Quality, 2011). A patient has a current medical home at the
provider group if they had at least two E&M office visits on different dates of service in the
past two years to a primary care provider (or one E&M visit to a primary care provider and
one to an endocrinologist), regardless of diagnostic codes. Patients were eligible for the
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study if they were seen at least once for an ambulatory care visit in the reporting year,
2011(Wisconsin Collaborative for Healthcare Quality, 2011). The Minimal Risk Health
Sciences Institutional Review Board at the University of Wisconsin determined the project
was exempt from IRB oversight.

2.2. Outcome Variables

We used American Diabetes Association guideline-recommended diabetes testing and
control care goals, for adult patients aged 18-75 with type 1 or type 2 diabetes, that are
shown to be associated with macrovascular and microvascular outcomes as our outcome
variables, using 2011 goal levels (reporting year) (American Diabetes Association, 2011,
Wisconsin Collaborative for Healthcare Quality, 2011). These included : HbA1c testing two
or more times/year; HbAlc control <7% (or <8% if 65-75 years old or having guideline-
specified comorbidities); LDL cholesterol testing in the past year; LDL cholesterol control
<100 mg/dL; kidney function testing (urine microalbumin test in past year or documented
evidence of active nephropathy); blood pressure control at <130/80 mmHg (American
Diabetes Association, 2011; Wisconsin Collaborative for Healthcare Quality, 2011). We
also used two overall measures of diabetes control, “all testing” (all three testing goals
achieved) and “all control” (all three control goals achieved). Variables were binary (goal
achieved or not).

2.3. Explanatory Variables

Patient comorbidity profiles expressed as the number of concordant conditions and the
number of discordant conditions were the main explanatory variables. We chose to use the
number of conditions (a count) as this is a common approach to measuring comorbidity in
comorbidity indices (Higashi et al., 2007; Huntley et al., 2012). We used a comprehensive
set of 62 chronic condition indicators (excluding diabetes) covering 1,412 ICD-9 codes
based on an established list of outpatient-relevant chronic conditions developed from the
AHRQ Clinical Classification Software (CCS) categories (Hwang et al., 2001; Naessens et
al., 2011). Chronic conditions were assessed in the baseline year, 2010, to ensure they were
active and present before the quality reporting time frame.

Patient chronic conditions were categorized as concordant or discordant to diabetes, as per
Piette and Kerr’s conceptual framework (Piette and Kerr, 2006), based on primary care
expert opinion using Delphi methodology. Primary care providers were asked which
conditions shared care goals with diabetes (concordant) for the care goals included in this
study, and which conditions did not (discordant). Of 62 conditions, 12 were considered
concordant and 50 were considered discordant (Supplementary Table).

2.4. Covariates

All models were adjusted for several patient socio-demographic and health care utilization
factors that are associated with health care quality. Socio-demographic factors included age,
gender, race (white or other), insurance (non-commercial Medicare, Medicaid, commercial
(including commercial Medicare), or self-pay/unreported), and patient ever on Medicaid. To
account for potential diabetes care contextual effects, we developed a variable for the
prevalence of self-reported diabetes in each patient’s county of residence, and a variable for
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the percent of all Medicare patients in the county who have had HbALc testing, from patient
zip codes linked to the University of Wisconsin Population Health Institute-Robert Wood
Johnson County Health Rankings (University of Wisconsin Department of Population
Health, 2006-2014). We determined two additional measures of socioeconomic status by
linking patient zip codes to census tract data for the percent of the population in the patient’s
zip code below the poverty line and without a high school education. We included rural-
urban commuting area codes based on the patient’s zip code (RUCA, 4 level) (WWAMI
RUCA Rural Health Research Center, 2011). Health care utilization was measured as
number of face-to-face E&M office visits (in baseline year, 4 level categorical variable)
(Pham et al., 2007; Wisconsin Collaborative for Healthcare Quality, 2011). We also
included an indicator for health system.

2.5. Statistical Analysis

All analyses were conducted using Stata 13.0 (Stata-Corp, College Station, TX). For
descriptive analyses, categorical variables were summarized using percentages and
continuous variables were summarized using means (with standard deviations). Logistic
regression models were fit to obtain odds ratios and 95% confidence intervals (Cls) for the
relationship between the number of concordant and the number of discordant conditions, in
the same model, and the receipt of each diabetes testing and control goal. Models were first
fit unadjusted, then adjusted for the covariates described above. The potential for there being
a non-linear relationship between the chronic condition count variables and study outcomes
was assessed in models where chronic condition counts were entered as ordinal or
categorical variables, using different groupings of counts. (e.g.: 0,1,2,3,4,5,6+ conditions,
0-1,2-3,4-5, 6+ conditions, 0-1, 2-3, 4+ conditions). Model fit was assessed with a Wald test
between models, BIC, c-statistic, and by visual inspection of plotted results (conditions
counts vs. goal achievement). Due to evidence of non-linearity, categorical variables were
chosen. There was little difference in goal achievement for 1 condition compared to 0
conditions, and for 4+ conditions compared to 4-5 and 6+.

To test the effect of using variables for the number of concordant and the number of
discordant conditions in our models, versus using a variable for the total number of
conditions, we compared the coefficients of the concordant conditions variable to those of
discordant conditions variable, for each of the 8 outcomes, using Wald tests. We found that
the concordance and discordance variables were significantly different. Hence, we
concluded that the number of concordant and discordant conditions should be used in our
models rather than the total number of comorbid conditions.

An interaction term between the number of concordant and the number of discordant
conditions variables was tested to determine if the impact of the number of concordant
conditions was different depending on the number of discordant conditions, or vice versa.
This was found not to improve prediction by BIC or c-statistic. The interaction term was
dropped from our models.

Our final models had the number of concordant conditions and the number of discordant
conditions as categorical variables with 0-1 conditions (reference), 2-3 conditions, and 4+
conditions as the categories.
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3. Results

Our sample had 23,430 patients with diabetes, between the ages of 18-75 (Table 1). The
sample was 58 years old on average, 48% female, and 70% white. The majority had health
care coverage, with 12% uninsured or with unreported coverage. The majority (85%) had 10
or fewer face-to-face provider visits in the baseline year. The mean total active chronic
conditions (in addition to diabetes) was 3.8 (SD=2.5), and 92% had at least one co-morbid
condition (multimorbidity). Patients had a mean of 2.2 (SD=1.3) diabetes concordant
conditions and 1.7 (SD=1.7) discordant conditions.

Patient diabetes care goal achievement varied widely between measures. Table 2 shows
descriptive frequencies of diabetes care goal achievement. Cholesterol testing was the care
goal with the highest achievement at 87% and blood pressure control had the lowest
achievement of non-composite goals at 51%.

We found significantly higher diabetes testing goal achievement with a higher number of
concordant conditions, adjusted for patient socio-demographics and health care utilization
(Table 3). Patients with 2 or more concordant conditions had greater odds of diabetes testing
goal achievement (HbA1c, cholesterol, kidney, and all testing) than patients with 0-1
concordant conditions, regardless of the number of discordant conditions, although the
greatest difference was demonstrated for patients with 4+ concordant conditions.

The number of discordant conditions had an inconsistently significant impact on testing goal
achievement (Table 3). Patients with 4+ discordant conditions were significantly less likely
to receive cholesterol testing than patients with 0-1 discordant conditions (OR=0.86; [95%
Cl=0.75-0.99]). The number of discordant conditions had no significant effect on kidney or
all testing goal achievement. Having more than 2 discordant conditions was associated with
a statistically significant increase in the likelihood of achieving HbA1c testing (OR for 2-3
conditions= 1.1 [1.1-1.2]; OR for 4+ conditions= 1.3 [CI=1.1-1.4]).

Patients were also significantly more likely to achieve control goals, except blood pressure
control, if they had 2+ concordant conditions as compared to 0-1 concordant conditions
(Table 4). In general, there were few significant improvements in goal achievement with 4+
conditions over goal achievement with 2-3 conditions. Blood pressure control was less likely
to be achieved by patients with 2-3 and 4+ concordant conditions than with 0-1 concordant
conditions (OR for 2-3 conditions 0.80 [0.76-0.87];

OR for 4+ conditions 0.9 [0.82-0.99]).

A higher number of discordant conditions was associated with a statistically significant
higher likelihood of achieving HbA1c control, and a small but statistically significant higher
likelihood of achieving blood pressure and all control (Table 4). The number of discordant
conditions had no impact on cholesterol control.
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4. Discussion

We found that having 2 or more concordant conditions is associated with better diabetes
care quality for testing and control goals, except blood pressure control. The patients with
the fewest concordant conditions had the lowest likelihood of achieving diabetes care goals.
The impact of the number of concordant conditions was strongest for testing goals. We
found an inconsistently significant no effect or minimal supportive effect of having more
discordant conditions. In general, the impact of the number of concordant conditions on
diabetes care goal achievement of greater magnitude than the impact of discordant
conditions, with the exception of HbALc control. Our results support the concordant aspect
of the Concordance and Discordance framework as we found that patients with more
concordant conditions received better diabetes care. Our results did not support the
discordant aspect of the framework as we did not find that the number of discordance
conditions was associated with substantially worse diabetes care.

Our concordant condition results are consistent with literature showing that concordant
conditions are associated with better diabetes management in the setting of multiple chronic
conditions (Aung et al., 2013; Lagu et al., 2008; Pentakota et al., 2012; Thorpe et al., 2012).
In a study of patients with diabetes, grouped by comorbidity type, those with concordant-
only comorbidities had better cholesterol control goal achievement than those with no
comorbid conditions (Pentakota et al., 2012). Our previous work showed that patients with
diabetes and dementia have higher rates of HbAlc tests, cholesterol tests, and eye
examinations if they also have diabetes-concordant ischemic heart disease and peripheral
vascular disease (Thorpe et al., 2012). The increased likelihood of diabetes goal
achievement with more concordant comorbidities fits theories of cueing and synergy for
congruent care that suggest, for example, that kidney disease in a patient with diabetes might
cue for blood pressure control, or providers and patients might preferentially attempt to
achieve synergistic care goals (Kerr et al., 2007; Pentakota et al., 2012; Piette and Kerr,
2006). It is reasonable that for a higher number of concordant conditions, the potential for
cuing is higher as well.

Another potential reason for our concordance findings is that patients with more concordant
conditions might receive better diabetes care due to a greater sense of urgency in providers
and patients to optimize diabetes care for patients who already have diabetic complications
and have a greater need for diabetes care goal achievement (American Diabetes Association,
2011; Kerr et al., 2007; Laiteerapong et al., 2011; Voorham et al., 2012). Past studies
support this rationale. In one study, providers only intensified blood sugar treatment in
uncontrolled diabetes for patients who had a new-onset complication (Voorham et al., 2012).
In another study, patients with microvascular-concordant conditions expressed higher self-
care priority for diabetes care goals than did patients without these concordant conditions
(Kerr et al., 2007).

Contrary to what we expected from the conceptual model, discordant conditions were not
associated with worse care in our study, with the exception of less cholesterol testing. Piette
and Kerr’s framework suggests that discordant conditions divert resources from diabetes
care (Piette and Kerr, 2006). A previous test of this framework showed that patients with
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discordant conditions only were less likely to achieve HbAlc and cholesterol management
goals than patients with no comorbid conditions (Pentakota et al., 2012). However, this
study grouped all patients with any number of discordant conditions together and did not
consider the number of discordant conditions. This approach, in contrast to our approach,
does not differentiate between having 1 and having more than 1 discordant condition which
we found to matter in our study. The small but statistically significant beneficial effect that
we found from having 2 or more discordant conditions for 4 outcomes, even after
controlling for number of visits, could be due to a beneficial effect of having a greater
number of conditions in general, as has been seen previously (Higashi et al., 2007). It might
be that patients who are sicker receive better care or do better self-care than patients with
fewer conditions. Also, medication and lifestyle changes done for discordant conditions
could inadvertently benefit diabetes control goals.

Additionally, Pentakota’s previous study removed patients with serious or terminal
discordant conditions when determining the impact of discordance (e.g. cancers, end stage
renal disease) (Pentakota et al., 2012). Our approach allowed examination of the impact of
the number of discordant conditions, including serious conditions that might have a greater
impact on diabetes care. We chose to include serious and terminal conditions in our counts
or concordance and discordance to measure the full impact of concordant and discordant
conditions experienced by each patient. We recognize that including a large number of
heterogeneous conditions could reduce the measurable impact from any individual
condition, and this could partially explain the limited impact seen from the number of
discordant conditions.

The model of Competing Demands suggests that discordance should distract providers from
ordering tests (Jaen et al., 1994; Piette and Kerr, 2006), however it is plausible that test
ordering is robust to distraction as providers can order lab tests easily. We found that having
more discordant conditions did not lead to fewer HbAlc and kidney tests. However, we also
found that 4+ discordant conditions reduced the likelihood that the cholesterol testing was
completed. The LDL cholesterol test requires fasting and often a return visit, compared to
HbA1c and kidney tests that patients can complete the day of a clinic visit. This suggests
that discordance can be detrimental when the task is complex enough, as when it requires a
return visit or fasting, or when the number of discordant conditions is great enough. Despite
these challenges, cholesterol testing was the most achieved testing or control goal, with an
increased odds of completion in patients with more concordance.

Blood pressure control was the least achieved single goal in our study. It was the only goal
less likely to be achieved with 2+ concordant conditions, compared to 0-1, and was slightly
more likely to be achieved with 2+ discordant conditions. Although blood pressure control is
a top priority in diabetes care (American Diabetes Association, 2011), it is multifactorial and
extremely challenging. Blood pressure often remains uncontrolled despite clinical and self-
care efforts, as the average patient needs 2-3 antihypertensive medications to achieve
control, requiring appropriate medication titration and timely follow-up (James et al., 2014).
Another reason patients with more diabetes concordant conditions might be less likely to
have controlled blood pressure is that these patients could also have more advanced
pathophysiologic changes that contribute to lack of blood pressure control (Calhoun et al.,
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2008). In contrast, discordant conditions might be less likely to have a pathophysiologic
impact on blood pressure and these conditions could contribute to a sense of urgency for
more intense care for a patient with more comorbidities.

Our results show a difference in the impact of the number of concordant conditions versus
the number of discordant conditions for all outcomes except HbA1c control. The number of
concordant conditions was associated with a statistically significant increase in the
achievement of all care goals except blood pressure control which was significantly less
likely to be achieved. The number of discordant conditions, however, had an inconsistently
significant impact on care goal achievement. When the number of discordant conditions was
related to a statistically significant increase in the likelihood of care goal achievement, the
effect size was typically smaller than seen with concordance. One exception was HbAlc
management. The number of concordant and the number of discordant conditions had the
same impact on HbAlc control and similar impacts on HbAlc testing. HbAlc management
(testing and control) could be robust to distraction from discordant conditions as glycemic
management has long been central to diabetes care and diabetes public reporting (American
Diabetes Association, 2011; National Committee for Quality Assurance, 2012; Wisconsin
Collaborative for Healthcare Quality, 2011). Therefore, these care goals are likely to be
achieved in patients with any mix of concordant or discordant conditions, and especially in
patients with more than 1 comorbid condition who might be perceived as sicker and more in
need of tight control.

This study has several strengths that help it build on what has been done previously in the
field. We assessed the impact of the number of concordant and discordant conditions to
determine the impact of concordance and discordance on diabetes care goal achievement,
rather than using the any versus none approach that has been used previously (Aung et al.,
2013; Pentakota et al., 2012). We identified 62 different concordant and discordant chronic
conditions to use in our condition counts. We used active co-morbid conditions as those had
the opportunity to support or distract from current diabetes care, rather than including
historic conditions that might not be currently managed. The concordance or discordance of
these conditions was defined by consensus primary care provider opinion, a difference from
concordance-discordance determination in previous studies, with similar categorizations of
condition concordance and discordance as used previously (Aung et al., 2013; Kerr et al.,
2007; Pentakota et al., 2012). The sample of patients with diabetes was large (n=24,430) and
from 7 health systems with standardized diabetes metrics reporting algorithms (Wisconsin
Collaborative for Healthcare Quality, 2011). Finally, we chose to control for number of
office visits in the baseline year. While the number of office visits might be in the causal
pathway between the number of comorbid conditions and quality of care, the goal of this
study was to focus on the impact of the number of concordant and discordant conditions,
above and beyond any effect from health care utilization. In a previous study, the
detrimental effect of discordance disappeared when a patient had more than 24 office visits
in a year (Pentakota et al., 2012). After controlling for office visits, we found minimal
change in our results, suggesting much of the impact of the number of concordant and
discordant conditions on diabetes care is not due to increased face-to-face encounters with
providers.
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Some limitations of this work include that the data is from a Midwest population that is not
as racially diverse as the general US population and the data is from health systems that
choose to participate in public quality reporting (Wisconsin Collaborative for Healthcare
Quality, 2011). However, diabetes quality achievement in our study was similar to
achievement found in a national public reporting sample, with less HbA1c testing and more
blood pressure and cholesterol control achievement (National Committee for Quality
Assurance, 2012). While we were able to account for some socio-demographic factors, we
were also limited in our ability to account for socioeconomic or other contextual effects
(Bayliss et al., 2014). Additionally, although used frequently in public reporting, our
outcomes are markers of condition management rather than patient-centered end outcomes
such as increased morbidity. While we controlled for health care utilization with the number
of E&M visits in the baseline year, we were unable to control for phone calls and non-E&M
visits (Pham et al., 2007; Wisconsin Collaborative for Healthcare Quality, 2011) that might
influence care goal achievement. Due to lack of data, we were also unable to control for or
test mediating effects of the duration of diabetes or of the comorbid conditions, the different
specialties seen by the patients or the use of medications during the study period. Finally, we
did not test the effect of specific individual chronic conditions or severity of those
conditions. The goal of this paper was to assess the role of the number of concordant and
discordant conditions in diabetes care and we recognize that there are many other factors
that influence diabetes care goal achievement. Future work should examine the impact of
individual concordant and discordant conditions. It is possible that certain concordant or
discordant conditions have a greater impact on care than other conditions. Additionally, it is
possible that certain discordant conditions could still have some overlap in care with
diabetes that could enhance diabetes care. For instance, rheumatoid arthritis and lupus were
classified by primary care providers as diabetes discordant, but overlap with diabetes for the
importance of cardiovascular risk reduction (Bartels et al., 2012).We recognize that the
impact on care goal achievement we found was relatively small for some goals, and could be
specific to our population. Future work should confirm our findings in other populations
with additional covariates.

5. Conclusions

As the prevalence of diabetes and diabetes with multimorbidity increases, we need adequate
approaches to treat these patients and prevent future complications in our time-constrained
environment. Our findings suggest that the patients most at risk for suboptimal diabetes care
are the patients with the fewest comorbidities, especially the fewest concordant
comorbidities. These patients are likely earlier in their disease progression, and represent
important targets for interventions to prevent additional complications. If our results bear out
in future work, it could be beneficial to place additional focus in guidelines and
interventions on achieving optimal care in patients with fewer comorbidities, especially
fewer concordant comorbidities.
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Characteristics of Patients with Diabetes

Table 1

n=23,430

Patient Comorbidities
Total
Number total comorbid conditions, m (SD)
None (diabetes only, no other chronic conditions), %
Concordant
Number concordant comorbid conditions, m (SD)
Number of concordant conditions, by category, %
0-1
2-3
4+
Discordant
Number discordant comorbid conditions, m (SD)
Number of discordant conditions, by category, %
0-1
2-3
4+
Age, m (SD)
Sex, female, %
Race/ethnicity, white, %
Insurance, %
Commercial
Medicare
Medicaid
Uninsured/unreported
Medicaid ever, %
Office visits in baseline year, %
<2
31010
11to 29
30 or more
RUCA, by patient's zip code, %
Urban core
Suburban
Large Town

Small Town and Rural

Percent with self-reported diabetes in patient's county, m (SD)

Percent of Medicare patients in county who had HbAlc testing, m

(SD)

Percent below poverty line in patient's zip code, m (SD)

Percent without HS education in patient's zip code, m (SD)

3.8(2.5)
8

22(13)

28
60
12

1.7(1.7)

56
31
13
57.6 (1.7)
48
70

50
33

12

27
58
15

52
16
9
23
8(1)

89 (2.9)
12 (8.7)
10 (5.6)

J Diabetes Complications. Author manuscript; available in PMC 2016 March 01.

Page 14



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Magnan et al.

m=mean; SD=standard deviation
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Table 2

Diabetes Care Goal Achievement: percentage of patients who achieved each diabetes quality outcome

Achieved
Outcome, %
Diabetes Care Goal (n=23,430)
HbAlc Testing
73
twicein last 12 months
LDL Cholesterol Testing o
7
onceinlast 12 months
Kidney Testing
80
microalbuminuriain last 12 months
All Testing
60
achieved HbAlc, LDL and kidney testing goals
HbA1c Control
<7%, or <8% if 65-75 yearsold or certain 62
comorbidities
LDL Cholesterol Control
57
<100 mg/dL
Blood Pressure Control
51
<130/80 mmHg
All Control
achieved HbAlc, LDL and blood pressure 22

control goals

Diabetes Care Goals are per WCHQ and ADA 2011 guidelines (American Diabetes Association, 2011; Wisconsin Collaborative for Healthcare
Quality, 2011)
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