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D espite recommendations from the American Dia-
betes Association,1 only 53% of persons with dia-
betes in the United States between 2007 and 2010 

had glycated hemoglobin (A1C) levels of less than 7%.2 
As a progressive disease, type 2 diabetes requires ongoing 
treatment intensification to achieve and maintain glycemic 
control.3 Although there are several therapeutic guidelines 
for managing hyperglycemia,4-6 previous studies suggest that 
approximately 50% to 60% of patients with A1Cs above 
goal are not being prescribed a change in therapy or are ac-
tually having their therapy decreased.7,8 One factor driving 
this problem is “clinical inertia”—defined as a clinician rec-
ognizing a problem but failing to act9—which occurs often 
in the management of diabetes.10

Identifying patient and provider characteristics associ-
ated with poor glycemic control and/or delayed therapeutic 
intensification is essential to improving the health of persons 
with diabetes. Delays in treatment intensification not only 
lead to long periods of hyperglycemia, ranging from 1 to 7 
years, but also to less likelihood of therapeutic success once 
therapy is intensified.11-16 The causes of these long delays in 
therapy intensification during diabetes management are not 
clear. Current guidelines suggest that patient characteristics 
such as older age, frailty, or multiple comorbidities may be le-
gitimate reasons for delaying therapy intensification,1,17,18 but 
previous models showing the influence of such patient char-
acteristics on glycemic control have had limited predictive 
power.11 Moreover, although some studies have found that 
diabetes specialists may opt to intensify patients’ treatment 
sooner than primary care providers (PCPs),8,10 there has been 
little examination of specific provider characteristics that 
may contribute to delays in diabetes therapy intensification. 

To further understand reasons for inaction in the context 
of elevated A1Cs, we examined the extent to which clinician 
and patient characteristics were associated with glycemic con-
trol and treatment intensification after loss of glycemic control. 
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ABSTRACT

Objectives: Patients with diabetes often exceed desired glycated 
hemoglobin (A1C) levels for months prior to medication adjust-
ments. To determine if provider and patient characteristics predict 
glycemic control and treatment intensification.

Study Design: Observational retrospective cohort study using 
electronic medical record data. 

Methods: We studied 149 Kaiser Permanente Northwest primary 
care providers of 14,430 patients with diabetes, of whom 5823 
(40.4%) were in optimal control (all A1Cs <7%) and 2446 (17%) 
were in poor control (at least 1 A1C >9%) in 2011. We also identi-
fied a subset of 107 primary care providers of 912 patients with 
diabetes who were initially in optimal control (A1C <7%) but had 
a subsequent A1C >7.5% from 2010 to 2011. We used hierarchical 
linear modeling to assess both patient and provider characteris-
tics as predictors of glycemic control and treatment intensifica-
tion after incident hyperglycemia.

Results: Patient characteristics associated with optimal control 
included older age, lower baseline A1C, shorter diabetes dura-
tion, and not using insulin (P <.001 for all). The inverse of these 
variables predicted poor control. No provider characteristics were 
associated with glycemic control or intensification. Older patients 
with a greater change in A1C were more likely to have therapy 
intensified after loss of glycemic control.

Conclusions: Patient, but not provider characteristics, predicted 
glycemic control and therapy intensification. Improving systems 
of care such as disease management services may be a better use 
of resources than focusing on individual providers.
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METHODS

The study was reviewed and approved by the institu-
tional review board of Kaiser Permanente Northwest.

Setting
KPNW is a nonprofit, group-model health maintenance 

organization that provides integrated comprehensive medi-
cal care to about 490,000 individuals in a 75-mile radius 
around Portland, Oregon. PCPs include physicians, nurse 
practitioners, and physician assistants of Internal Medi-
cine and Family Practice departments. Patients are assigned 
a personal PCP, though they also visit other primary care 
clinicians for short-notice appointments or when their per-
sonal clinician is not available. A group of patients assigned 
to a provider is called a “panel.” To assist providers in caring 
for their patients with diabetes, KPNW provides evidence-
based guidelines based on American Diabetes Association 
recommendations.19

Identification and Follow-up of Patients With 
Diabetes

KPNW uses healthcare utilization data to track and fa-
cilitate operations. An electronic medical record—in use 
since 1996—allows providers to record International Clas-
sification of Diseases, Ninth Revision, Clinical Modification 
(ICD-9-CM) diagnosis codes at each patient contact and 
to update an electronic problem list (which also utilizes 
ICD-9-CM codes). A single regional laboratory processes 
most KPNW outpatient laboratory tests, and the results 
are stored in a searchable database. A pharmacy is located 
in each medical office, and most members have a phar-
macy benefit, ensuring almost complete capture of data 
describing pharmaceutical dispenses. 

Subjects were members of the KPNW electronic diabe-
tes registry, established in 1989.20 Patients are automatical-
ly added to the registry at the first indication of diabetes. 
Criteria include physician-entered inpatient or outpatient 
diagnoses of diabetes (ICD-9-CM code 250.xx), dispensing 
of an antihyperglycemia agent, an A1C ≥7% (lowered to 

6.5% in 2010), or a fasting plasma glucose 
>125 mg/dL. Clinicians may remove pa-
tients from the registry if their inclusion is 
subsequently determined to be erroneous.

Selection of Participants
We identified 178 PCPs who were con-

tinuously employed during 2011 (Figure 1). 
Of these, 149 (83.7%) had at least 10 patients 

with diabetes in their panel of patients, and were thus car-
ing for a total of 14,430 diabetics. The outcomes of interest 
were the probability that patients were in optimal glyce-
mic control (outcome 1A: all A1C values <7%; N = 5823 
[40.4%]) or poor control (outcome 1B: at least 1 A1C ≥9%; N 
= 2446 [17%]) in 2011. We chose a value of <7% based on the 
American Diabetes Association’s position statement that 
for many patients with diabetes, a reasonable glycemic goal 
is A1C <7%.19

We identified a subset of the above population consisting 
of 107 PCPs with at least 4 patients with diabetes on their 
panel who were initially in optimal control (<7%) but had a 
subsequent A1C ≥7.5% from 2010 to 2011 (912 patients). Pa-
tients were required to have 1 year of follow-up available after 
the elevated A1C. We assessed the probability of treatment 
intensification, defined as the addition of a new antihyper-
glycemic medication (oral agent or insulin) or an increase in 
dosage of a current oral medication, within 90 days of the el-
evated A1C (outcome 2). We were unable to capture increases 
in insulin dosage among those already on insulin.

Patient and Provider Characteristics
We examined the demographics of both patients and 

PCPs. For patients, we also examined time in the KPNW 
diabetes registry (which has been shown in previous analy-
ses to be a proxy for duration of diabetes), the most recent 
A1C prior to the observation period, and insulin use. We 
determined whether patients had a visit to any PCP (not 
just their own PCP), an endocrinologist, or a specialist dur-
ing the observation period, and we determined the Deyo-
adaptation of the Charlson comorbidity index.21 PCP 
characteristics included duration of employment at KPNW, 
primary care training (internal medicine vs family practice), 
and degree (MD vs nurse practitioner/physician assistant). 
We also examined the total number of patients and per-
centage of patients with diabetes on their panels.

Statistical Analyses
We report summary statistics to describe the charac-

teristics of patients and PCPs. Continuous variables were 
summarized by medians and interquartile ranges and cat-

Take-Away Points
n	 	 In a single integrated health maintenance organization, individual provider char-
acteristics did not predict glycemic control or likelihood of treatment intensification; 
however, there was little variability between providers. 

n	 	 These data suggest that systems of care may contribute more to glycemic control 
among patient populations compared to individual provider characteristics. 

n	 	 Improving systems of care, such as disease management services, may be a bet-
ter use of resources than focusing on individual providers.
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egorical variables by numbers and percentages. We used 
2-level hierarchical linear models to assess patient and pro-
vider characteristics as predictors of glycemic control and 
treatment intensification after incident hyperglycemia. The 
first and second levels of the hierarchical linear models in-
cluded patient and provider characteristics, respectively. We 

performed the following process for each of 
the 3 outcomes: first, we assessed bivariate 
associations within each of the 2 levels of the 
model. Secondly, we put together the level-1 
patient variables that were statistically signif-
icant at a P <.10 level and that had enough 
variability to explain the outcome across al-
most all (99%) providers in the model. Third, 
we added all the level-2 provider variables 
as predictors of the intercept coefficient and 
evaluated if the provider variables explained 
additional variance in the outcomes above 
and beyond the patient characteristics. This 
last assessment was based on a χ2 test of the 
deviance difference of the models with and 
without the provider variables. Laplace esti-
mations were used in all models due to the 
binary outcomes. Analyses were conducted 
using SAS version 9.2 (SAS Institute, Cary, 
North Carolina) and HLM version 7 for 
Windows (Scientific Software International, 
Inc, Lincolnwood, IL).

RESULTS
Baseline Characteristics

Patients had a median age of 63 years 
for outcome 1 (prevalent optimal and poor 
glycemic control) and 62 years for outcome 
2 (probability of treatment intensification), 
and slightly more than half were men 
(Table 1). Patients had been in the KPNW 
diabetes registry for an average of 5 years. 
Glycemic control was <7% for more than 
half of all patients; close to one-fourth were 
using insulin. Most saw a PCP, but very few 
(<2%) saw an endocrinologist.

About half of the PCPs for these pa-
tients with diabetes were men, with about 
an even split between internal medicine 
and family practice. The majority were 
MDs and they had worked at KPNW for a 
median of 6 to 8 years. They had a median 
of 1200 to 1300 patients on their panels, 8% 

to 9% of whom had diabetes. 

Patient and PCP Characteristics Associated With 
Optimal Glycemic Control (all A1Cs <7%) 

In bivariate analyses, patients who were older and who 
had at least 1 visit to a specialist other than an endocri-

n	 Figure 1. Participant Selection 

Patients of the 149 eligible PCPs 
who have continuous membership 

between Jan 2010–Dec 2011
N = 14,430

Patients with initial optimal 
glycemic control  

(A1C <7%) in 2010 or 2011
N = 7928

Patients who have subsequently 
developed poor control  

(7.5% ≤ A1C ≤13%) in 2011
N = 912

One year of continuous membership 
after date of elevated A1C

Patients of the 107 eligible PCPs
N = 912

PCPs with at least 4 “Outcome 2 
population” patients in panel

N = 107

PCPs with 10 or more  
patients with diabetes in panel

N = 149

Outcome 1A
Optimal control with all A1C <7%

N = 5823

Outcome 1B
Poor control with at least 1 A1C >9%

N = 2446

Outcome 2
Probability of treatment intensification

N = 912

PCP employed since at least Jan 
2011

N = 178

AIC indicates glycated hemoglobin; PCP, primary care physician.
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nologist were more likely to be in optimal glycemic control 
(Table 2). On the other hand, male patients with higher 
A1Cs at baseline, longer duration of diabetes, and insulin 
use were less likely to have optimal control. Patients with 
at least 1 visit to an endocrinologist were less likely to be 
in control; however, only 101 of the 149 PCPs had a mix-

ture of patients who did and did not see an endocrinologist. 
Having a visit to a specialist other than an endocrinologist 
was associated with increased odds of being in optimal con-
trol. No PCP characteristics were associated with optimal 
control in the bivariate models. When we examined the pa-
tient characteristics in a multivariable model, older patients 

n	 Table 1. Patient and Clinician Characteristics of Study Samples

Characteristics
Median (IQR) or N (%)

Study Samples

Patients
Glycemic Control 

Outcomes 
N = 14,430

Treatment Intensification 
Outcomes

N = 912

Age, years
63 

(55.0-71.0)
62 

(54.0-69.0)

Male gender 
7572 
(52.5)

494 
(54.2)

Time with diabetes at KPNW, years
5.4 

(2.2-9.8)
5.2 

(2.0, 9.5)

Baseline A1C
6.9 

(6.4-7.8)
6.7 

(6.5-6.8)

Change in A1C –
1.3 

(0.9-1.9)

Charlson comorbidity index
2.0 

(1.0-3.0)
1.0 

(1.0-3.0)

Use of insulin
3320 
(23.0)

191 
(20.9)

At least 1 visit to any primary care provider 
13,685 
(94.8)

697 
(76.4)

At least 1 visit to an endocrinologist 
248 
(1.7)

4 
(0.4)

At least 1 visit to a specialist other than an endocrinologist 
5477 
(38.0)

255 
(28.0)

Clinicians
Glycemic Control 

Outcomes 
N = 149

Treatment Intensification 
Outcome
N = 107

Age, years
46.9

(39.4-52.8)
48.8

(42.2-54.6)

Male gender
72 

(48.3)
59 

(55.1)

Time working at KP, years
6.4 

(2.6-12.4)
8.3 

(4.2-16.3)

Internal medicine (vs family practice)
71 

(47.7)
53 

(49.5)

MD (vs nurse practitioner/physician assistant)
127 

(85.2)
100 

(93.5)

Number of patients assigned to provider
1199

(930-1519)
1314

(1069-1627)

Percentage of empaneled patients with diabetes
8.1 

(5.7-10.5)
8.9 

(7.4-11.4)

Mean Charlson comorbidity index of empaneled patients 
2.5 

(2.1-2.8)
1.8 

(1.3-2.3)

A1C indicates glycated hemoglobin; IQR, interquartile range; KP, Kaiser Permanente; KPNW, Kaiser Permanente Northwest; MD, medical doctor.
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were still more likely to be in optimal control while patients 
with higher A1Cs at baseline, longer duration of diabetes, 
and insulin use were less likely to be in optimal control. 
For example, each additional year of age increased the odds 
of being in optimal control by 2% (odds ratio [OR], 1.023; 
95% CI, 1.017-1.03; P <.001). Having a baseline A1C ≥7% 
decreased the odds of being in optimal glycemic control by 

93% (OR, 0.07; 95% CI, 0.06-0.08; P <.001), and for each ad-
ditional year with diabetes, it decreased by 7% (OR, 0.93; 
95% CI, 0.92-0.95; P <.001). Users of insulin were almost 
half as likely to be in optimal control as nonusers of insu-
lin (OR, 0.49; 95% CI, 0.42-0.58; P <.001). Adding provider 
characteristics to the multivariable model did not improve 
the predictive power of the models. 

n	 Table 2. Patient and Clinician Characteristics Associated With Optimal Glycemic Control: All A1Cs <7% 

Optimal Control 
Bivariate Associations

Optimal Control 
Multivariable Associationsa

Odds ratio 
(95% CI)

P
Odds ratio 
(95% CI)

P

Patients

Age
1.024

(1.021-1.028)
<.001

1.023
(1.017-1.03)

<.001

Male gender
0.90

(0.83-0.98)
.013

0.92
(0.82-1.03)

.153

A1C ≥7% prior to year of observation
0.06

(0.05-0.064)
<.001

0.07
(0.06-0.08)

<.001

Time with diabetes at KPNW
0.92

(0.91-0.93)
<.001

0.93
(0.92-0.95)

<.001

Use of insulin
0.25

(0.22-0.28)
<.001

0.49
(0.42-0.58)

<.001

Charlson comorbidity index
0.99

(0.97-1.01)
.166

At least 1 visit to any primary care providerb 
0.85

(0.72-1.00)
.054

At least 1 visit to an endocrinologistb 0.56
(0.41-0.78)

.001

At least 1 visit to a specialist other than an 
endocrinologist

1.13
(1.04-1.22)

.004
1.01

(0.90-1.14)
.866

Clinicians

Age
0.999

(0.994-1.005)
.943

Male gender
0.96

(0.88-1.05)
.327

Time working at KP
1.002

(0.996-1.008)
.515

Number of patients empaneled to provider
0.999

(1.00-1.00)
.403

Percentage of empaneled patients with 
diabetes

1.00
(0.99-1.02)

.505

Mean Charlson comorbidity index of empan-
eled patients

1.07
(0.96-1.20)

.194

Internal medicine (vs family Practice)
0.97

(0.89-1.05)
.462

MD (vs nurse practitioner/physician 
assistant)

1.07
(0.89-1.28)

.479

A1C indicates glycated hemoglobin; KP, Kaiser Permanente; KPNW, Kaiser Permanente Northwest; MD, medical doctor.
aVariables included were statistically significant at P <.10 at the bivariate level.
bVariable not included in multivariable analysis because not all primary care providers had patients who did and did not have a visit. 
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Patient and PCP Characteristics Associated With 
Poor Glycemic Control (at least 1 A1C ≥9%) 

Patients who were older had a decreased risk of poor 
control while those who were male, had higher baseline 
A1Cs, had a longer duration of diabetes, and used insu-
lin had a higher risk of poor control in bivariate models 
(Table 3). Patients who had at least 1 visit with an endocri-

nologist were more likely to be in poor control, while hav-
ing a visit to a specialist other than an endocrinologist was 
associated with decreased odds of being in poor control. 
No PCP characteristics were associated with poor control 
in the bivariate models. Based on the patient characteristic 
multivariable model, for each additional year of age, the 
odds of poor control decreased by about 4% (OR, 0.956; 

n	 Table 3. Patient and Clinician Characteristics Associated With Poor Glycemic Control: At Least 1 A1C ≥9% 

Poor Control 
Bivariate Associations 

Poor Control 
Multivariable Associationsa

Odds ratio 
(95% CI)

P
Odds ratio 
(95% CI)

P

Patients

Age
0.955

(0.951-0.959)
<.001

0.956
(0.949-0.962)

<.001

Male gender 
1.21

(1.10-1.33)
<.001

1.19
(1.04-1.37)

.015

A1C ≥7% prior to year of observation
16.09

(13.09-19.78)
<.001

12.40
(9.64-15.94)

<.001

Time with diabetes at KPNW
1.04

(1.03-1.05)
<.001

1.03
(1.01-1.05)

<.001

Use of insulin 
3.43

(3.06-3.85)
<.001

2.14
(1.82-2.50)

<.001

Charlson comorbidity index 
0.96

(0.94-0.99)
.005

1.02
(0.97-1.06)

.460

At least 1 visit to any primary care provider 
1.08

(0.86-1.37)
.504

At least 1 visit to an endocrinologistb 
2.31

(1.69-3.16)
<.001

At least 1 visit to a specialist other than an 
endocrinologist

0.73
(0.65-0.82)

<.001
0.80

(0.68-0.95)
0.011

Clinicians

Age
0.998

(0.991-1.005)
.530

Male gender
1.08

(0.96-1.21)
.195

Time working at KP
0.993

(0.986-1.000)
.052

Number of patients empaneled to provider
1.00

(1.00-1.00)
.594

Percentage of empaneled patients with 
diabetes

0.99
(0.97-1.00)

.132

Mean Charlson comorbidity index of empan-
eled patients 

0.89
(0.75-1.06)

.181

Internal medicine (vs family practice)
0.98

(0.87-1.10)
.692

MD (vs nurse practitioner/physician 
assistant)

0.78
(0.60-1.02)

.064

A1C indicates glycated hemoglobin; KP, Kaiser Permanente; KPNW, Kaiser Permanente Northwest; MD, medical doctor.
aVariables included were statistically significant at P <.10 at the bivariate level.
bVariable not included in multivariable analysis because not all primary care providers had patients who did and did not visit an endocrinologist.
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95% CI, 0.949-0.962; P <.001). Having a baseline A1C ≥7% 
increased the odds of poor control by a factor of 12 (OR, 
12.4; 95% CI, 9.6-15.9; P <.001), and for each year in the dia-
betes registry, odds of poor control increased by 3% (OR, 
1.03; 95% CI, 1.01-1.05; P <.001). Users of insulin were more 
than twice as likely to have poor control than nonusers 
(OR, 2.1; 95% CI, 1.8-2.5; P <.001). Those who had at least 1 
visit to a specialist other than an endocrinologist had 20% 
lower odds of having poor control (OR, 0.80; 95% CI, 0.68-
0.95; P = .011). When we added PCP characteristics to the 
multivariable models, the PCP variables did not contrib-
ute additional information to the model that just included 
the significant patient characteristics. 

Patient and PCP Characteristics Associated With 
Treatment Intensification Within 90 Days of Incident 
Hyperglycemia (elevated A1C >7.5%)

The distribution of the rate of therapy intensification 
approximated normal (eAppendix Figure, available at 
www.ajmc.com). Of the 912 patients who were in opti-
mal glycemic control (<7%) followed by an elevated A1C 
(>7.5%), more than half (58.9%, n = 537) had their therapy 
intensified within 90 days of the elevated A1C. On aver-
age, 58.6% of a PCP’s patients who had been in optimal 
glycemic control had their therapy intensified within 90 
days of an elevated A1C.

Results of the bivariate and multivariable hierarchical lin-
ear models of therapy intensification are displayed in Table 4. 
A greater change between the A1C below 7% and the subse-
quent A1C over 7.5% was most strongly associated with the 
probability of intensification (OR, 1.54; 95% CI, 1.25-1.91;  
P <.001). Older age also increased the probability of intensifi-
cation (OR, 1.02; 95% CI, 1.00-1.03; P = .027) in the multivari-
able model. PCP characteristics were not associated with the 
probability of treatment intensification in bivariate models 
and did not improve the multivariable model. 

DISCUSSION
Studies of poor glycemic control that seek to explain 

clinical inaction among individuals with diabetes have 
typically focused on patient characteristics because clini-
cian data are rarely available. Those that focus on clini-
cians rely on surveys that do not link actual clinical data 
to their patients’ levels of glycemia.22-24 Our study may be 
the first to simultaneously evaluate the association of both 
patient and provider characteristics, including provider de-
mographics and attributes of provider patient panels, with 
glycemic control and treatment intensification. We found 
that patient, rather than provider, characteristics were as-

sociated with the probability of optimal or poor glycemic 
control and treatment intensification when glycemic con-
trol is initially lost. These data suggest that systems of care 
may contribute more to glycemic control among patient 
populations than individual provider characteristics.

Patients who were older, started out with better glycemic 
control, had a shorter duration of diabetes, and did not use 
insulin were more likely to have better glycemic control. A 
greater increase in A1C coupled with older age were more 
likely to lead to treatment intensification. In addition, in 
bivariate models, having at least 1 visit to an endocrinolo-
gist during the observation period was associated with poor 
glycemic control while a visit to a specialist was associated 
with optimal glycemic control. Patients having difficulty 
with diabetes management may be more likely to visit an 
endocrinologist, which would explain the observed asso-
ciation of endocrinology visits with poor control. 

It might seem counterintuitive that patients seeing non-
endocrinology specialists had improved glycemia; we had 
expected that visiting other specialists would be associated 
with worse glycemic control as such patients would be com-
plex with multiple comorbidities. We hypothesize several 
possible explanations for this unexpected finding. First, 
PCPs might have been more able to focus on a patient’s dia-
betes management because other medical problems were be-
ing addressed by specialist providers. Another possibility is 
that having multiple providers encourage lifestyle changes 
and medication compliance on various encounters may be 
more effective than just a single provider’s advice. Patients 
under specialist care may also be more willing to modify 
their diet or exercise or improve medication compliance 
because they want to improve a more clinically apparent 
condition (eg, chest pain, painful knee osteoarthritis) than 
their “silent” diabetes. Finally, patients who have been able 
to navigate the health system to order to see a specialist 
might be more concerned about their health. 

In our data, nearly 60% of patients who lost glycemic 
control after experiencing optimal control had treatment 
intensified within 3 months. This relatively rapid intensi-
fication is more aggressive than has been reported in pre-
vious research, including studies conducted in the current 
setting. For example, in a study conducted when A1C 
>8% was the trigger for intensification, patients waited 
an average of 15 to 26 months before their medication 
was changed, even though 2 to 4 A1C measures were el-
evated.11 Treatment delays become even longer when the 
target A1C was <7%. In a recent study from the United 
Kingdom, it took a median of nearly 3 years for a second 
medication to be added when A1C was >7% and over 7 
years for a third medication to be added.12 However, these 
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prior studies considered only changes from one therapy to 
another, while our analyses included dosage increases as 
intensification efforts. This assessment of dosage changes 
of oral hyperglycemic therapies was a unique strength of 
this study. Because dosage changes are often not included 
in studies of treatment intensification, it is not surprising 
that we found a higher and likely more accurate rate of 
treatment intensification. 

Our study design also required that patients be in op-
timal control at the start of the observation period and 
to subsequently experience a minimum of a 0.5 percent-
age point change in A1C to be eligible for intensification. 
Thus, we were observing an “incident” loss of glycemic 
control that was relatively large. Such a change in A1C 
may be an important trigger for intensifying therapy. In-
deed, we found that a change in A1C exhibited the stron-

n	 Table 4. Patient and Clinician Characteristics Associated With Treatment Intensification When A1C >7.5% After 
Previous A1C <7%

Treatment Intensification
Bivariate Associations

Treatment Intensification
Multivariable Associationsa 

Odds ratio 
(95% CI)

P
Odds ratio 
(95% CI)

P

Patients

Age
1.01

(0.99-1.03)
.082

1.02
(1.00-1.03)

.027

Male gender 
1.12

(0.82-1.53)
.470

Change in A1C from <7% to >7.5%
1.49

(1.21-1.83)
<.001

1.54
(1.25-1.91)

<.001

Time with diabetes at KPNW
0.99

(0.97-1.03)
.994

Use of insulin 
0.74

(0.51-1.07)
.105

Charlson comorbidity index 
1.07

(0.97-1.18)
.193

At least 1 visit to any primary care providerb 
0.68

(0.47-0.99)
.046

At least 1 visit to a specialist other than an 
endocrinologist

0.93
(0.65-1.33)

.686

Clinicians

Age
0.99

(0.98-1.01)
.441

Male gender
1.13

(0.81-1.59)
.457

Time working at KP
0.99

(0.98-1.02)
.903

Number of patients empaneled to provider
1.00

(1.00-1.00)
.098

Percentage of empaneled patients with 
diabetes

0.98
(0.94-1.02)

.323

Mean Charlson comorbidity index of empan-
eled patients 

1.09
(0.86-1.39)

.492

Internal medicine (vs family practice)
0.93

(0.70-1.24)
.613

MD (vs nurse practitioner/physician 
assistant)

1.72
(0.80-3.69)

.163

A1C indicates glycated hemoglobin; KP, Kaiser Permanente; KPNW, Kaiser Permanente Northwest; MD, medical doctor.
aVariables included were statistically significant at P <.10 at the bivariate level.
bVariable not included in the multivariable analysis because not all primary care providers had patients who did and did not visit a primary care provider. 
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gest association with treatment intensification. In any 
event, it seems that chronic hyperglycemia, rather than 
“incident” loss of control that we studied, may account 
for much of the long delay in treatment intensification 
that has been reported elsewhere.

By studying patients with an apparent incident loss 
of glycemic control, we may have inadvertently included 
patients who were relatively early in their progression 
of dysglycemia and, thus, had less comorbidity. This is 
an important consideration for 2 reasons: first, previous 
research has shown that among patients with A1C >7%, 
each additional medical concern raised by the patient re-
duced the probability of a medication change by 49%.25 
Second, among patients on 1 to 3 oral medications who 
are in a more advanced stage of their disease, insulin may 
not be initiated for an average of 6 to 7 years after an el-
evated A1C,12 with an average A1C at insulin initiation 
of 9.8%.26,27 Once on insulin, patients still experience low 
rates of therapy intensification even though insulin can 
be titrated up to achieve the desired A1C; 70% and 40% 
of patients on insulin have been shown to have A1C 
levels above 7% and 8%, respectively.2,28

A unique strength of our study was the ability to as-
sess comprehensive characteristics of clinicians as well 
as patients and to link those characteristics to glycemic 
control. To our knowledge, ours is the first such study. 
We did not find associations between provider charac-
teristics and glycemic level of treatment intensification. 
This could have been the result of the organizational 
structure of the study site. Although we are unable to 
measure it, we know that there is considerable “sharing” 
of patients across providers. Providers often see other 
providers’ patients for urgent visits or cover urgent is-
sues when a provider is not available. In the treatment 
intensification model, the variability in the outcome 
within PCPs was greater or equal to the variability be-
tween providers, illustrating that variability in the out-
come is attributable mostly to patients. 

Previous studies suggest that such a lack of variability 
among providers also exists in other health systems. A 
study of the Veteran Affairs system found there was al-
most no provider-level variation in indicators of glycemic 
control29; rather, most of the variation was attributable to 
the facility level (patient factors were not examined). This 
has implications for quality measurement. If little of the 
variation in diabetes quality measures is attributable to 
providers, provider quality scores will be inaccurate un-
less the number of patients with diabetes on a provider’s 
panel is large. The focus of quality improvement should 
be on facility-level performance variations. 

The lack of provider variability and the lack of an as-
sociation between provider characteristics and glycemic 
outcomes also suggest that system level factors may have 
more influence over the glycemic level of the population 
than individual provider characteristics. Improving glyce-
mia may be best done by developing indicators or programs 
that promote systemwide clinical actions such as institu-
tional glycemic targets or protocols for support staff out-
reach for dysglycemia. For example, KPNW supplements 
the electronic medical record with a panel support tool that 
includes an alert to clinicians when individual patients ex-
ceed a prespecified A1C goal. Clinicians also have online 
point-of-care access to internal diabetes guidelines to as-
sist their treatment decision making. More health systems 
should consider implementing such systemwide programs 
and future research should focus on how these and other 
system level factors influence glycemic outcomes.

Limitations
Our study had several limitations. First, we were unable 

to account for insulin dosage changes, as these cannot be 
measured in electronic dispensing data. Because we could 
not detect increases in insulin dosage among patients on in-
sulin therapy, the number who received intensification was 
likely higher than we report. Second, the organizational 
structure of KPNW may limit practice variation such that 
PCP characteristics that would otherwise be predictive of 
patient glycemic control or treatment intensification are 
obfuscated. Third, KPNW has a limited formulary and our 
findings might have been different in other systems that 
allow clinicians more access to newer therapies. Current 
guidelines suggest a patient-centered approach to glycemic 
management that takes advantage of new therapies30; how-
ever, we were unable to evaluate whether more formulary 
choices would positively influence clinical inertia.

Finally, despite the wealth of observational data we 
considered, unmeasured variables such as patients’ men-
tal health, social support, socioeconomic status, and cul-
tural orientation were not included in our study. We also 
could not examine provider decision making in response 
to poor glycemic control based on clinical interactions 
and individual patient characteristics, needs, beliefs, and 
attitudes. These characteristics may be critical to under-
standing glycemic control and treatment intensification. 

CONCLUSIONS
Our findings illustrate that individual provider char-

acteristics had limited ability to predict glycemic control 
or likelihood of treatment intensification. However, there 
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was little variability between providers in our single, in-
tegrated health maintenance organization and likely in 
other healthcare systems. These data suggest that systems 
of care may contribute more to glycemic control among 
patient populations compared with individual provider 
characteristics. Improving systems of care, such as disease-
management services, may be a better use of resources 
than focusing on individual providers.
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eAppendix 

 

Figure. Rate of Therapy Intensification for Previously Optimally Controlled Patients 

 
 

Distribution of the proportion of a clinician’s previously optimally controlled patients with 

diabetes that received intensified therapy within 90 day of an elevated A1C. 


