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INTRODUCTION: Little is known about how the devel-
opment of a new chronic health condition affects
management of existing chronic conditions over time.
New conditions might worsen management of existing
conditions because of competing demands or improve
management of existing conditions because of in-
creased engagement with heath care. We assessed the
effect of incident stage 0, 1, 2 or 3 breast, colon or
prostate cancer; incident depression; or an exacerba-
tion of chronic pulmonary disease on control of type 2
diabetes (DM2).
METHODS: We conducted a longitudinal, historical
cohort study within an integrated, not-for-profit HMO.
Of a cohort of persons with diagnoses of DM2 between
1998 and 2008, 582, 2,959 and 2,332 developed
incident cancer, depression or pulmonary disease
exacerbation, respectively. We assessed change in
hemoglobin A1c (A1c) as a function of the occurrence
of the incident comorbidity in each subcohort for a
period of 1 to 5 years after the occurrence of the
incident comorbidity. Secondary outcomes were systol-
ic blood pressure (SBP) and low density lipoprotein
(LDL) levels. Multivariate linear regression was adjust-
ed for demographics, morbidity level, BMI, numbers of
primary and specialty visits, and continuity of primary
care. Latent class analyses assessed post-comorbidity
outcome trajectories. All time-varying covariates were
calculated for a 24-month pre-diagnosis period and 0
to 24- and 24 to 60-month post-diagnosis periods.
RESULTS: For each condition, A1c did not change
significantly from before to after the incident comor-
bidity. This was confirmed by latent class growth
curve analyses that grouped patients by their A1c
trajectories. SBP and LDL were also not significantly
changed pre- and post-diagnosis of the incident
comorbidities.
DISCUSSION: Although incident comorbidities inevita-
bly will affect patients’ and clinicians’ care priorities, we
did not observe changes in these particular outcomes.
Additional investigation of interactions between diseases
will inform changes in care that benefit complex patient
populations.
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INTRODUCTION

Patients regularly report multiple medical concerns, and
clinicians routinely assist patients in managing multiple co-
occurring conditions.1–4 Therefore, it is important to under-
stand the effect of comorbid conditions on health outcomes. In
particular, little is known about how the development of a new
health condition affects management of existing conditions
over time. Assessing the effect of incident conditions on the
outcomes of existing chronic conditions may help clarify
approaches that patients and their clinicians can use to
balance the competing demands of multiple comorbidities.

Most investigations into the effects of managing comorbid
chronic conditions have been based on cross-sectional assess-
ments of co-prevalent conditions. In some studies, the pres-
ence of more chronic conditions has been associated with
under-treatment of other acute or chronic coexisting condi-
tions, or under-provision of preventive services.5–8 In other
assessments, higher levels of morbidity have been associated
with greater attainment of disease-specific quality indicators
such as timely measurement of hemoglobin A1c and LDL, and
receipt of appropriate medications for asthma.9–11 In at least
one study, attaining these quality measures was primarily a
function of visit frequency.12 This inconsistency in the litera-
ture suggests that two contradictory hypotheses are plausible
about the effect of a new comorbid disease on control of
existing disorders. If patient and clinician are focused on a new
competing demand, pre-existing conditions may assume a
lower priority. Alternatively, increased frequency of contact
with the medical system resulting from the diagnosis and
treatment of a new disease may result in more rigorous
attention to all coexisting conditions.

In this investigation we assess the acute and longitudinal
effects of three specific new chronic comorbid conditions on
process of care outcomes for an existing chronic condition.
Within three separate cohorts of persons with pre-existing type
2 diabetes (DM), we examined the effect of the onset of
treatable cancer, depression or exacerbations of chronic
pulmonary disease on three measures of guideline-concordant
diabetes care: glycemic control, systolic blood pressure and
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(LDL) cholesterol. We hypothesized that the occurrence of the
incident condition would present competing demands for the
care of pre-existing diabetes and would thereby decrease
attainment of diabetes-specific care goals in the period follow-
ing the new diagnosis. Furthermore, we postulated that these
effects would vary over time after the new diagnosis.

METHODS

Study Design

We conducted a retrospective, longitudinal, cohort study of
adults with type 2 diabetes who were members of an
integrated, group model, not-for profit HMO and who
developed new onset stage 0, 1, 2 or 3 breast, colon or
prostate cancer; new onset depression; or an exacerbation of
chronic pulmonary disease (chronic obstructive pulmonary
disease or asthma).

Study Population and Definitions of Comorbidities

The cohort of participants with diabetes was based on member-
ship in a validated diabetes registry. In addition, we required a
minimum of 2 years of continuous enrollment and at least two
diabetes diagnoses (ICD-9 codes of 250with fifth digit of 0 or 2) at
any point between January 1998andSeptember 2008 in order to
maximize the chances that cohort members were under active
treatment for DM.13,14 For each cohort member we established
an index date as the date of their second diabetes diagnosis after
at least 1 year of continuous enrollment.

Within this cohort, we identified three subcohorts of indivi-
duals who developed incident cases of cancer, depression, or
exacerbations of COPD or asthma at least 60 days after the
diabetes index date. Cancer patients were identified from the
HMO’s cancer registry, which is validated through pathology
reports, claims and diagnosis data and is compatible with, and
linked to, the validated Colorado state cancer registry. If a
member had multiple incident cancer diagnoses during their
cohort eligibility, only the first was included for analyses. We
chose to study both asthma and COPD rather than either
disease alone in order to cover the spectrum of adults with
chronic lung disease. COPD is rarely diagnosed before the age of
35; however, asthma is often diagnosed in childhood and
continues into adulthood. Furthermore, it is often hard to
separate symptoms of the two conditions in adults.

Cohort members with depression were identified if they met
at least one of the following criteria: diagnosis of depression
(ICD-9 codes: 296.2, 296.3, 300.4, 309.0, 309.1, 309.28, 311)
from a mental health provider; diagnosis of depression from any
clinician in conjunction with either contacting a mental health
department or receiving a prescription of a non-tricyclic antide-
pressant within 30 days of diagnosis; or two diagnoses of
depression from any clinician within a 3-month period.15–18

Although we required that cohort members had not received
treatment for depression for at least 6 months after the DM
index date, it is possible that some cohort members identified
through this process may have experienced previous episodes of
depression. Including such potentially recurrent ‘incident’ cases

would still be consistent with the aims of the investigation.
The subgroup of cohort members with chronic asthma or

COPD were identified by any one of the following criteria: an
ICD9 code for an acute exacerbation of asthma or COPD (493.
x1, 493.x2, 491.21, 493.2), an ICD9 code for asthma (493.x) or
COPD (490, 491, 492, 496) in conjunction with a prescription
for oral prednisone within 3 days of that diagnosis, or an
emergency department (ED) visit or hospitalization with asthma
or COPD as the primary diagnosis19–22. For members with
multiple exacerbations, only the first exacerbation was
assessed.

Outcome Measures

Our primary outcome variable was change in hemoglobin A1c
from prior to the date of diagnosis of the incident comorbidity to
up to 5 years after the diagnosis date. Secondary outcomes were
pre- and post-diagnosis levels of (SBP) and (LDL). The indepen-
dent variable of interest was the occurrence of the incident
comorbidity. Data on all variables used in the study were
available through the electronic medical record and housed in
the HMO’s up-to-date virtual data warehouse.

Statistical Analysis

We used mixed-effects models (SAS Proc Mixed) to assess
outcomes as a function of time before and after the occurrence
of incident condition, adjusting for covariates. We used a step-
function to model the effect of the comorbidity over time on the
outcome variable. Time was measured in months relative to
the time of the comorbidity (0 representing the diagnosis of the
comorbidity). The time periods of interest were -24 to -6, -6 to
0, 0 to 6, 6 to 12, 12 to 24 and 24 to 60 months, with a step
being modeled for each time period. Separate models were
developed for each combination of the three subcohorts
(defined by incident comorbidity—cancer, pulmonary disease
and depression) with each of the three outcomes (A1c, SBP and
LDL). Using mixed-effects models made optimal use of the
patient data since such models allow for irregularly timed
outcomes and covariates, which was the situation with our
data. This analytic method enabled each cohort member to
serve as his/her own control and minimized the potential
confounding associated with assessing physiologic outcomes
across heterogeneous study populations.

In addition, we wanted to explore the composition of the
subcohorts based on the strata of our primary outcome variable.
We initially conducted regression analyses stratified by initial
level of A1c. However, results followed a typical pattern of
‘regression to the mean’ and did not elucidate outcome patterns
as a function of the incident comorbidity. Therefore, we used
adjusted latent class growth models to identify unique trajecto-
ries of members within each subcohort for hemoglobin A1c after
diagnosis of each of the comorbid conditions.23–25 This approach,
used in other longitudinal analyses of heterogeneous cohorts,
improves on a simple stratified analysis because it takes into
account time-varying outcome variables.26 These models are
based on the assumption that the observed data are a mixture of
subpopulations (latent classes) that have distinct trajectories,
such as stable throughout, loss of control that is regained and
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loss of control that is not regained. Each individual is thus
classified into one of the classes based on their posterior group
membership probabilities.We tested the probability of agreement
among certain latent class outcomes using a Kappa statistic.
Agreement would be indicated by values close to 1, while values
close to 0 indicate no agreement other than what would be
expected by chance. Using this analysis we carefully examined
the 18-month time period around the occurrence of the incident
comorbidity.

Covariates in the adjusted models included demographics,
morbidity level, body mass index (BMI) and patient-clinician
contact (numbers of primary and specialty visits and continuity
of primary care) as continuity of care and visit frequency may be
associated with some chronic disease outcomes.12,27 In order to
account for any changes inBMI over time thatmight be associated
with the incident comorbidity and independently affect outcomes,
we treated BMI as a time-varying covariate: We calculated the
rolling median BMI over three consecutive measurements in
order to smooth the variability of the covariate associated with
any inaccurate data point. We estimated morbidity using the
Quan variation of the Elixhauser morbidity index by assessing
morbidity at baseline and adding relevant morbidities over time
as recommended by Wang et al.28,29 We calculated continuity of
care for ambulatory primary care visits using the methods of Gill
and Mainous.30 We calculated continuity of care, number of
specialty visits, number of primary care visits and morbidity
scores for each cohort member for the following intervals: –24 to
0; 0 to 24 and 24–60 months. The composition of the analytic
subcohorts based on outcome data available for analysis is listed
in Table 1.

The study was approved by the Institutional Review Boards of
the HMO (source of the data) and of the analytical site.

RESULTS

In the overall cohort of persons with diabetes, 582 individuals
developed incident cancer, 2,332 developed an exacerbation of
chronic pulmonary disease and 2,959 developed incident
depression. The three cohorts were of similar age (median age
62 to 65 years), had slightly more females than males and had
an average of four to five chronic medical conditions. Descrip-
tions of members of the three subcohorts are listed in Table 2.

Figure 1a, b and c illustrates the adjusted outcomes of
A1c, SPB and LDL as a function of the occurrence of each
incident comorbidity over time. Mean level of hemoglobin
A1c, SBP or LDL did not change significantly from pre-
diagnosis to post-diagnosis of the incident comorbidity. The
changes in A1c predicted in the adjusted models are listed
in Appendix Table 3. Although several covariates including
age, number of specialty visits, morbidity score, continuity

Table 1. Cohort Data Available for Analysis

Diagnosis Diabetes

Cancer Pulmonary disease Depression

Outcome Subjects Outcome observations Subjects Outcome observations Subjects Outcome observations

A1c Incident case 579 5,377 2,310 20,089 2,938 27,548
Missing covariate (26) (583) (113) (1,613) (199) (2,686)
Analyzed 553 4,794 2,197 18,476 2,739 24,862

SBP Incident case 582 20,065 2,329 72,141 2,959 91,525
Missing covariate (25) (1,741) (116) (4,327) (197) (6,406)
Analyzed 557 18,324 2,213 67,814 2,762 85,119

LDL Incident case 579 4,376 2,290 16,747 2,916 22,259
Missing covariate (25) (448) (118) (1,347) (198) (2,021)
Analyzed 554 3,928 2,172 15,400 2,718 20,238

Table 2. Characteristics of Study Cohorts

Characteristic Diabetes
and
cancer

Diabetes
and
pulmonary
disease

Diabetes
and
depression

N=582 N=2,332 N=2,959

n (%) n (%) n (%)
Female 318 (54.64) 1244 (53.34) 1670 (56.44)
Race and ethnicity
Black (any ethnicity) 66 (11.34) 107 (4.59) 114 (3.85)
Hispanic
(non-black)

79 (13.57) 265 (11.36) 338 (11.42)

White
(non-Hispanic)

366 (62.89) 1215 (52.10) 1379 (46.60)

Other 18 (3.09) 104 (4.46) 87 (2.94)
Unknown 53 (9.11) 641 (27.49) 1041 (35.18)

Mean (SD) Mean (SD) Mean (SD)
Age at index date
(years)

65.53 (9.10) 63.20 (11.49) 62.04 (12.53)

Study enrollment
(years)

4.69 (1.75) 5.01 (1.66) 5.06 (1.74)

Study enrollment
after diagnosis
of incident
comorbidity (years)

2.70 (1.75) 3.01 (1.66) 3.07 (1.74)

Body mass index* 31.09 (6.30) 32.45 (7.40) 32.01 (7.10)
Number of primary
care visits†

8.21 (5.73) 9.65 (6.74) 9.47 (6.68)

Number of specialty
care visits†

10.53 (11.24) 10.99 (11.36) 10.78 (10.93)

Primary care
continuity
of care score†30

0.66 (0.22) 0.63 (0.22) 0.64 (0.22)

Number of
comorbidities†29

4.58 (2.57) 4.99 (3.04) 5.35 (2.96)

SD=standard deviation
*The median BMI was calculated for each cohort member using all
measurements during their study enrollment
†Measured for the 24-month period prior to comorbidity diagnosis
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of care and BMI were statistically significant in different
adjusted models for the three outcomes, the changes in the
values of the outcomes as a function of these covariates
were not clinically significant (Appendix Table 4).

After determining that there was no change in mean A1c or
other outcomes as a function of the incident comorbidity, we
conducted latent class growth-curve analyses to explore

whether there were different trajectories of outcomes within
A1c strata. Results of this analysis confirmed that the
majority of members of subcohorts have a flat trajectory of
A1c pre- and post-diagnosis of the incident comorbidity. A
minority show increasing or decreasing trends. Among the
small numbers of members classified into one of these
groups that change over time, there is no overlap over the
three outcomes beyond what would be expected by random
chance: The kappa statistics were all less than 0.050
(cancer -0.030 to -0.015; COPD 0.013 to 0.048; depression
0.003 to 0.032). Results of adjusted latent class growth
curve analyses are illustrated in Figure 2a, b, and c.

DISCUSSION

We hypothesized that a new diagnosis of cancer, an exacerba-
tion of chronic pulmonary disease or depression would
temporarily shift clinical priorities for both patients and
clinicians, leading to changes in the intensity of blood glucose,
systolic blood pressure and LDL cholesterol control among
persons with underlying diabetes. Our results did not confirm
this hypothesis. Based on our analysis, on a population level,
none of these disease-specific outcomes was affected by the
additional disease burden presented by the new comorbidities.
This was suggested by the initial population-level analysis
(Fig. 1a–c) and re-emphasized by the results of the latent class
trajectory analysis (Fig. 2a–c). The latent class analyses
suggest that over 80% of each subgroup had stable A1c levels
over the time frame studied.

Previous investigations have described negative associa-
tions between these specific comorbidities and quality of
care for DM. For example, increased depression severity has
been associated with decreased adherence to DM care
recommendations and DM control31,32, poor glycemic con-
trol has been associated with lower levels of lung func-
tion33,34, and cancer survivors may be less likely to receive
certain aspects of recommended care for diabetes 6,35. Other
studies suggest that treatment intensification in the face of
competing demands may be partially a function of the extent of
patients’ symptoms (e.g., chronic pain) or total number of
comorbidities.36–38

In this longitudinal analysis of an historical cohort, we did not
observe associations between the incident comorbidities and DM
2. There are several possible factors that may contribute to these
findings: It is possible that these outcomes are largely a function
of well-established self-care behaviors, including dietary habits,
exercise patterns and medication adherence. It is also possible
that other biopsychosocial factors such as duration of specific
conditions, disease burden, depression, personal stress, finan-
cial constraints, physical functioning, self-efficacy and social
support may influence these outcomes.39–43 Alternatively, clin-
icians (rather than patients) may perceive “competing demands”
from a new diagnosis. For example, clinicians addressing
increasing numbers of patient concerns during office visits are
less likely to change medication management for diabetes,
independent of A1c levels.44 Finally, incident comorbidities in
themselves may simply have no bearing on the intensiveness of
care that affects these specific process-of-care outcomes in these
cohorts. Further investigation of the characteristics of subpopu-
lations characterized by the different trajectories of glycemic
control (and other outcomes) will be necessary to explain the
processes underlying our population-level results.

Figure 1. a Adjusted model of hemoglobin A1c as a function of the
occurrence of the incident comorbidity. b Adjusted model of
systolic blood pressure as a function of the occurrence of the

incident comorbidity. c Adjusted model of low density lipoprotein
as a function of the occurrence of the incident comorbidity.
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In all three subcohorts, LDL and SBP declined overall
throughout the time period and were not affected by the incident
comorbidities. This may partially reflect secular trends that
resulted from changes in clinical recommendations for these
parameters for persons with DM and/or the effect of population
management initiatives within the organization. (Although these
effects would be somewhat attenuated by the varying time
periods over which the follow-up measurements occurred.) To
evaluate the possibility of underlying secular trends for these
outcomes, we assessed average decline in SBP and LDL in the
entire cohort of persons with DM (n=27,432) and found that, on
average, SBP decreased by 0.75 mmHg per year and LDL by
4.20 mg/dl per year.

We studied values for A1c, LDL and SBP rather than the
frequency of measurement of these parameters. Previous
evaluations of quality measures in complex patients have
concluded that individuals with higher morbidity are more likely
to have measurements of these intermediate outcomes and that
this in turn is partly (but not completely) mediated by the
increased number of visits to clinicians.12,45 Our results, in
which none of three measures of patient-clinician contact
(continuity of care, primary care visits or specialty care visits)
meaningfully affected values of A1c, suggest that quality
measures based on frequency of measurement may not reflect
the actual values of these health outcomes in persons with
multiple morbidities and calls into question measurement
frequency as a relevant quality measure.

Our results should be interpreted in the context of several
limitations. Administrative and electronic clinical data do not
allow full exploration of the myriad biopsychosocial factors that
may influence decision-making by both patients and clinicians.
Therefore, we were unable to explore potential mechanisms that
might explain our findings. For example, in communities of lower
socioeconomic status (SES), both patients and clinicians experi-
ence increased demands within the clinical encounter, and we
did not explore outcomes based on strata of SES.46 In addition,
the first clinical diagnosis of an incident comorbidity may not
truly represent the first occurrence of the condition, but merely
the first time it is brought to clinical attention. In this case, the
effect would be to bias the results towards the null (the effect of
the ‘incidence’ would be reduced). We attempted to compensate
for this limitation by creating a 6-month window of time after the
index date during which each cohort member was enrolled, but
did notmeet criteria for diagnosis of the incident comorbidity. It is
also possible that tools or criteria available for diagnosis of a
comorbid conditionmay have changed over the time period of the
longitudinal cohort. However, we are unaware of any specific
changes in criteria for diagnoses of the comorbid conditions.
Criteria for our primary outcome measure of A1c have always
been standardized to the Diabetes Control and Complications
Trial (DCCT), and internal assays have been stable over time.47

Finally, our results reflect the clinician and patient behavior
of members of an integrated health care system that can readily
track health outcomes, provide care reminders, and support
chronic illness self-management independent of primary care or
specialty visits. Given known trends in the organization, it is

Figure 2. a Trajectory analysis of hemoglobin A1c as a function of
incident cancer. b Trajectory analysis of hemoglobin A1c as a
function of incident pulmonary disease. c Trajectory analysis of

hemoglobin A1c as a function of incident depression.

b

579Bayliss et al.: Effect of Incident ComorbiditiesJGIM



possible that cohort members may have received independent
assistance with lipid management, but that blood pressure
management and glycemic control were likely a function of
primary care encounters.

CONCLUSION

Our investigation indicates that, in adults with type 2 diabetes,
control of diabetes, systolic blood pressure or LDL cholesterol is
neither worsened nor improved by the occurrence of any of the
three incident comorbidities that we studied. Although incident
comorbidities inevitably will affect patients’ and clinicians’ care
priorities, these shifts in priorities were not necessarily mani-
fested by changes in these particular outcomes in this cohort.
Additional investigation into the effects of interactions between
diseases—both for patients and for their clinicians—will better
inform changes in care that benefit complex patient populations.
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Table 4. Adjusted Models with Covariates: Outcomes as a Function of Incident Comorbidities

Outcome Incident comorbidity Cancer N=582 PulmonarydiseaseN=2,332 Depression N=2,959

Covariate Effect 95% CI Effect 95% CI Effect 95% CI

Hemoglobin A1c Male 0.16 (-0.03, 0.35) 0.02 (-0.10, 0.13) 0.02 (-0.08, 0.13)
Black 0.47 (0.17, 0.76) 0.18 (-0.08, 0.44) 0.34 (0.07, 0.61)
Hispanic 0.12 (-0.16, 0.40) 0.20 (0.02, 0.37) 0.23 (0.06, 0.40)
Other race 0.17 (-0.37, 0.70) 0.21 (-0.05, 0.47) -0.09 (-0.39, 0.21)
Unknown race 0.16 (-0.18, 0.50) 0.28 (0.15, 0.41) 0.23 (0.11, 0.35)
Age (decade) -0.33 (-0.44, -0.22) -0.33 (-0.38, -0.27) -0.28 (-0.33, -0.24)
BMI 0.02 (0.01, 0.03) 0.00 (-0.00, 0.01) 0.01 (0.0, 0.02)
Number of conditions(29) -0.02 (-0.04, 0.00) -0.04 (-0.05, -0.03) -0.05 (-0.06, -0.04)
Continuity of care(30) -0.09 (-0.29, 0.10) -0.01 (-0.13, 0.11) -0.15 (-0.25, -0.04)
PC visits 0.00 (-0.00, 0.01) 0.01 (0.00, 0.01) 0.00 (0.00, 0.01)
Specialist visits -0.01 (-0.01, -0.00) -0.01 (-0.01, -0.00) -0.01 (-0.01, -0.00)

Systolic blood pressure Male -1.1 (-3.1, 0.8) -1.7 (-2.7, -0.8) -1.8 (-2.6, -1.0)
Black 3.7 (0.6, 6.8) 3.3 (1.0, 5.5) 5.2 (3.1, 7.3)
Hispanic 0.4 (-2.4, 3.3) 0.3 (-1.2, 1.8) 1.0 (-0.3, 2.3)
Other race -1.6 (-4.8, 2.0) 2.5 (0.3, 4.8) 0.1 (-2.3, 2.4)
Unknown race -1.4 (-4.8, 2.0) 1.3 (0.2, 2.4) 0.7 (-0.3, 1.6)
Age (decade) 2.8 (1.7, 3.9) 2.3 (1.9, 2.8) 3.0 (2.6, 3.4)
BMI 0.6 (0.5, 0.7) 0.5 (0.4, 0.5) 0.4 (0.4, 0.5)
Number of conditions(29) -0.4 (-0.6, -0.2) -0.4 (-0.5, -0.3) -0.5 (-0.6, -0.4)
Continuity of care(30) -0.8 (-2.4, 0.9) 1.0 (0.1, 2.0) -1.2 (-2.0, -0.3)
PC visits -0.1 (-0.1, -0.0) 0.0 (-0.0, 0.0) 0.0 (-0.0, 0.0)
Specialist visits 0.0 (-0.0, 0.0) -0.0 (-0.0, -0.0) -0.0 (-0.0, -0.0)

Low-density lipoprotein Male -8.2 (-12.1, -4.3) -8.0 (-10.2, -5.8) -8.6 (-10.6, -6.6)
Black 1.5 (-4.7, 7.7) 8.4 (3.2, 13.6) 8.8 (3.7, 13.9)
Hispanic -1.1 (-6.9, 4.6) 0.5 (-3.0, 3.9) -0.0 (-3.2, 3.2)
Other race -0.9 (-11.9, 10.1) 1.4 (-3.6, 6.5) -3.4 (-9.0, 2.2)
Unknown race 0.4 (-6.7, 7.6) 4.7 (2.1, 7.3) 4.7 (2.5, 7.0)
Age (decade) 0.7 (-1.6, 3.0) -2.7 (-3.7, -1.6) -2.8 (-3.7, -1.9)
BMI 0.0 (-0.3, 0.3) 0.1 (-0.1, 0.2) -0.0 (-0.2, 0.1)
Number of conditions (29) -0.9 (-1.4, -0.3) -0.5 (-0.7, -0.2) -1.2 (-1.4, -0.9)
Continuity of care(30) -3.5 (-8.1, 1.2) -1.4 (-4.1, 1.3) 1.5 (-0.9, 3.9)
PC visits -0.2 (-0.3, -0.0) -0.1 (-0.2, -0.1) -0.0 (-0.1, 0.1)
Specialist visits -0.0 (-0.1, 0.1) -0.1 (-0.1, -0.0) -0.0 (-0.1, 0.0)

Table 3. Adjusted Outcomes of A1c, SBP and LDL as a Function of Each Incident Comorbidity Over Time

Outcome Incident comorbidity Time period (months relative to date of incident comorbidity: month 0)

-24—-6 -6–0 0–6 6–12 12–24 24–60

Mean (SE) Mean (SE) Mean (SE) Mean (SE) Mean (SE) Mean (SE)

A1c Cancer 7.9 (0.07) 7.6 (0.08) 7.7 (0.09) 7.8 (0.09) 7.9 (0.08) 7.8 (0.08)
Pulmonary 7.9 (0.03) 7.8 (0.04) 8.0 (0.04) 7.9 (0.04) 7.9 (0.04) 7.8 (0.04)
Depression 8.1 (0.03) 8.0 (0.04) 7.8 (0.04) 8.0 (0.04) 8.1 (0.03) 8.1 (0.04)

SBP Cancer 132 (0.7) 132 (0.8) 134 (0.8) 132 (0.8) 131 (0.8) 132 (0.8)
Pulmonary 132 (0.3) 131 (0.3) 130 (0.3) 131 (0.3) 129 (0.3) 129 (0.3)
Depression 132 (0.3) 131 (0.3) 131 (0.3) 131 (0.3) 131 (0.3) 130 (0.3)

LDL Cancer 101 (1.5) 98 (1.7) 96 (2.0) 95 (1.9) 92 (1.7) 85 (1.8)
Pulmonary 99 (0.7) 95 (0.8) 94 (0.8) 92 (0.9) 91 (0.8) 86 (0.8)
Depression 103 (0.6) 98 (0.8) 99 (0.8) 97 (0.8) 95 (0.7) 91 (0.7)
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