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Adherence to clinical guidelines for monitoring diabetes in primary

care settings

Mingliang Dai'!, Michael R. Peabody', Lars E. Peterson!, Arch G. Mainous III?*?

Abstract

Objective: Adherence to clinical guidelines is key to improving diabetes care. Contemporary
knowledge of guideline adherence is lacking. This study sought to produce a national snapshot of
primary care physicians’ (PCPs) adherence to the American Diabetes Association guidelines for
monitoring diabetes and determine whether continuity of care promotes adherence.

Methods: Using the 2013 National Ambulatory Medical Care Survey, we examined adher-
ence to ordering hemoglobin A]C (HbAlc) and lipid profile tests as recommended by the American
Diabetes Association for monitoring diabetes in 2379 primary care visits of patient with diabetes.

Results: In the preceding 12 months, less than 60.0% of the patients were given a test rec-
ommended for monitoring diabetes (58.0% for HbA, ~and 57.0% for lipid profile). Continuity of
care with PCPs increased the odds of adhering to diabetes monitoring guidelines by 36.0% for the
HbA | test (P=0.06) and by 76.0% for the lipid profile test (P=0.0000).

Conclusion: A substantial gap exists in achieving optimal monitoring for diabetes in primary
care settings in the United States. While PCPs are ideally positioned to ensure that guidelines are
closely followed, we found that even in primary care settings, patient-provider continuity of care
was associated with guideline adherence.
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Significance statement: Adherence to clinical guidelines is an integral part of the World Health
Organization’s Global Action Plan to reduce the impact of diabetes. In this study, we used the
2013 National Ambulatory Care Survey to assess US physicians’ adherence to the American Dia-
betes Association’s guidelines for monitoring diabetes. We found a substantial gap between what
was done in primary care settings and what is recommended for optimal diabetes management.
Our findings support the positive effect of continuity of care on improving diabetes quality of care.

Introduction

Diabetes affects more than one in ten adult
Americans aged 20 years or older, and its prev-
alence has increased dramatically over the past
two decades and continues to grow dispropor-
tionally among Hispanics and non-Hispanic

blacks [1-4]. Despite being one of the leading
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causes of hospitalization in the United States
[5], acute and chronic complications of dia-
betes may be prevented or mitigated with
evidence-based therapeutic treatments [6, 7].

Ensuring appropriate quality of care is
key to effective management of diabetes. The
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Healthcare Effectiveness Data and Information Set (HEDIS)
measures important dimensions of care and services for dia-
betes that are used by more than 90.0% of US health plans [8].
The diabetes quality measures follow the clinical guidelines
issued by the American Diabetes Association (ADA) [9]. Yet
the outcomes of controlling diabetes have been less than opti-
mal. Of the patients receiving diabetic medications, 40.0% did
not have their diabetes under control [10]. More specifically,
only 29.0%-57.0% of patients reached their goal for glycemic
control and 31.0%-46.0% for lipid targets [11-13]. To rem-
edy this deficiency, considerable research has demonstrated
that quality improvement strategies are effective in improving
clinical outcomes (e.g., glycemic control or reducing hemo-
globin AlC [HbAlc] values) [14-18].

In contrast to the national effort to achieve better treatment
goals, contemporary knowledge of physicians’ adherence
to process measures (e.g., ordering regular HbA, ~and lipid
profile tests), which is equally important for successful long-
term diabetes management, is lacking. Studies from 20 years
ago found very poor adherence to ADA standards, with only
15.0%-20.0% of diabetic patients receiving recommended
tests [19, 20]. Despite increasing attention to quality of care
since then, in 2010 only one in four adults aged 40 years or
older received recommended tests [21]. In comparison, adher-
ence to guidelines in European countries was much higher,
ranging from 65.0% to 85.0% for HbA | tests and from 67.0%
to 89.0% for annual lipid profile tests [22—-24].

Improving the quality of care for patients with diabetes is
crucial in relieving both the disease burden on the patients and
the economic burden on society [25]. Given that most patients
with diabetes are cared for in primary care settings [26—29], it
is important to assess adherence to diabetes monitoring guide-
lines among primary care physicians (PCPs). Gaps in adher-
ence will alert physicians to missed opportunities that may
help achieve optimal long-term care for patients with diabetes.

Moreover, adherence to guidelines needs to be examined
in the context of patient-provider continuity relationships,
which is a core principle of primary care. A handful of studies
that directly assessed the role of patient-provider continuity
reported inconsistent results. Patients with diabetes who indi-
cated a usual source of care were significantly more likely

receive a diagnosis and have better glycemic control [23, 30].
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However, the likelihood of receiving HbA, and lipid profile
tests was not statistically different regardless of the level of
continuity [31]. These findings, while insightful, were reflec-
tive of diabetes care in the 1990s. Research built on current
patient encounters is needed to determine the effect of con-
tinuity in today’s changing primary care settings. This study
sought to produce a contemporary national snapshot of PCPs’
adherence to diabetes monitoring guidelines and to determine

whether continuity of care promotes adherence.
Methods

We used the 2013 National Ambulatory Medical Care Survey
(NAMCS) public use file to draw a nationally representative
sample of primary care visits of patients with diabetes. The
NAMCS is a national probability sample survey of patient
visits to office-based physicians conducted by the National
Center for Health Statistics [32]. The sampling frame for the
2013 NAMCS was composed of all physicians whose names
are contained in the American Medical Association and the
American Osteopathic Association master files who were
office based, principally engaged in patient care activities, not
federally employed, not in specialties of anesthesiology, pathol-
ogy, and radiology, and younger than 85 years at the time of
the survey. The 2013 NAMCS included 11,212 physicians:
10,595 doctors of medicine and 617 doctors of osteopathy. Of
the 6999 remaining eligible physicians, 2705 participated in the

survey, and data were collected for 54,873 patient visits [33].

We started with the full sample of 54,873 patient visits in the
2013 NAMCS and applied two sample selection criteria to cre-
ate the analytical sample. First, we excluded 40,113 visits that
were made to non-PCPs, leaving us with 14,760 visits made
to PCPs, who we defined as general practitioners, family phy-
sicians, and general internists. Second, we excluded 12,381
visits of nondiabetic patients on the basis of both diagnoses
and reports by physicians that were used to identify patients
with diabetes. An individual was determined to have diabetes
if the primary, secondary, or tertiary diagnosis code was in the
range of 250.xx, or if the physician indicated that the patient

had diabetes regardless of the diagnoses previously entered.
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Our analytical sample included 2379 primary care visits of

patients with diabetes.

We examined guideline adherence for two common labora-
tory tests recommended for monitoring diabetes: the HbA
test and the lipid profile test. We used the 2013 ADA guide-
lines as the benchmark for adherence. On the basis of expert
consensus and clinical experience, the 2013 ADA guidelines
recommended that physicians order (1) the HbA, _test twice
a year for patients with stable glycemic control and more fre-
quently for those not meeting the goals and (2) the lipid pro-
file test at least annually [9]. As these recommendations are
consistent with the preceding ones released in 2012, 2011, and
2010 [34-36], it would be reasonable to expect that clinicians’
practice in 2013 reliably reflected their adherence to these
guidelines. Since the number of tests ordered was not avail-
able in the NAMCS, we analyzed responses (yes/no) to the
following question: “Was blood for the following laboratory
tests drawn on the day of the visit or during the 12 months
prior to the visit?” For the HbAlc test, adherence to guide-
lines was achieved if the response was “Yes.” Admittedly, this
definition was more lenient than the ADA guidelines, and may
overestimate adherence. For the lipid profile test, which usu-
ally consists of tests for total cholesterol, high-density lipopro-
tein, low-density lipoprotein, and triglycerides, adherence to
guidelines was achieved only if all four tests were conducted.

Continuity of care was measured by responses (yes/no) to the
following question: “Are you the patient’s primary care physi-
cian?” Patients were considered to have continuity of care if they
were seen by their PCP. We also used the responses to distinguish
patients who were seen by their PCPs from others who were
seen by non-PCPs. We measured patients’ age (as a continuous
variable), sex, and race/ethnicity. The NAMCS coded a maxi-
mum of three provider’s diagnoses in sequence according to the
International Classification of Diseases, Ninth Revision, Clinical
Modification, which we mapped to the Charlson comorbidity

index [37] to calculate a comorbidity count for each patient.

We used the demographic and comorbidity profile of the

patients to characterize primary care visits of patients with
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diabetes in 2013. The percentage of patients who received a
HDbA test or a lipid profile test in the preceding 12 months
was calculated as an indicator of the degree to which physi-
cians adhered to the guidelines. Pearson’s chi-square tests
were conducted for both HbA | and lipid profile tests to exam-
ine whether PCPs more closely adhered to the guidelines than
non-PCPs. The impact of continuity of care on achieving
adherence for each test was estimated in logistic regression
models with adjustment for patients’ age, sex, race/ethnicity,
and comorbidity count, and whether they were seen by their
PCP. Visit weight and sampling strata variables were included
in all the analyses to account for the 2013 NAMCS’s design
and sampling schemes and also to generate nationally repre-
sentative estimates. All statistical analyses were conducted in
SAS 9.4 (SAS Institute, Cary, NC, United States).

Results

In 2013, 17.0% of the primary care visits involved patients
with diabetes, representing a total of 57 million visits
(Table 1). Most patients in these visits were male, white,
and non-Hispanic, with a mean age of 64 years and with
few comorbidities except for diabetes. Patients were seen
by PCPs in eight out of ten visits. Less than 60.0% of the
patients with diabetes received recommended monitoring for
diabetes (58.0% for HbA | and 57.0% for lipid profile) during
the preceding 12 months. PCPs ordered recommended tests
more often than non-PCPs: 59.0% vs. 51.0%, respectively,
for the HbA | _test (y*= 4.75, P=0.03) and 59.0% vs. 44.0%,
respectively, for the lipid profile test (y*>= 12.69, P=0.0004);
see Table 2.

After we had accounted for patient characteristics, con-
tinuity of care was associated with improved guideline
adherence (Table 3). Continuity of care was associated with
increased odds of physicians adhering to guidelines for
the HbA]C test (odds ratio 1.36, 95.0% confidence interval
0.98-1.88, P=0.06), but not significantly, and for the lipid
profile test (odds ratio 1.76, 95.0% confidence interval
1.27-2.42, P=0.0006). Hispanic and female patients had sig-
nificantly lower odds of receiving the HbA, test and the lipid
profile test, respectively. More comorbidities were associated
with higher odds of receiving the HbA, test but not the lipid
profile test.
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Table 1. Characteristics of primary care visits of patients with diabetes in 2013 in the National Ambulatory Medical Care Survey

Unweighted visit count Weighted visit count Weighted (%)

Full sample 2379 57,874,330 17
Adherence to ADA guidelines

HbA, | 1363 32,218,643 58

Lipid profile 1262 31,227,035 57
Patient characteristics

Age (mean) 64 - -
Sex

Male 1123 27,298,559 47

Female 1256 30,576,771 53
Race/ethnicity

White 1732 36,610,996 63

Black 282 8,684,665 15

Hispanic 249 10,147,979 18

Other 116 2,430,691 4
Comorbidity (mean, Charlson comorbidity score) 0.7 - -
Continuity of care 2009 49,164,753 85

HbA1 , Hemoglobin A, .
c Ic

Table 2. Weighted difference in ordering diabetes monitoring tests

between primary care providers (PCPs) and non-PCPs

Test PCPs Non-PCPs Difference 2
HbAlc 59.0% 51.0% 8.0% 4.75 (P=0.03)
Lipid profile 59.0% 44.0% 15.0% 2.69 (P=0.0004)

HbA, . Hemoglobin A, .
c Ic

Discussion

Diabetes is one of the five most common chronic diseases in
the world and has substantial implications for the health and
economic well-being of individuals, families, and nations
[38]. Adherence to clinical guidelines by PCPs is key to effec-
tively managing and preventing complications for those with
diabetes, and is potentially more so for early detection and pre-
vention of the condition for those at risk [39, 40].

Despite the widespread dissemination of clinical guide-
lines to both health care providers and patients [41], we found
that PCPs’ adherence to the ADA guidelines for monitoring
diabetes was less than optimal in a nationally representative
sample of primary care visits of patients with diabetes. While

the proportion of patients receiving recommended tests in
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2013 was much higher than in 2010 [21], there were still
40.0% of visits where patients with diabetes had not received
any monitoring test in the preceding 12 months. This reveals
a substantial gap between what was done in primary care set-
tings and what is recommended for optimal diabetes man-
agement. It is worth noting that the estimates of physicians’
adherence to diabetes guidelines derived from the NAMCS
are lower than those from HEDIS measures [42], probably
due to substantial differences in the sampling frame. For
example, the HEDIS measure of HbA]c testing was calculated
with all eligible patient encounters over the calendar year,
while the NAMCS measure was based on PCPs’ self-report of
ambulatory visits in a random week with a retrospective time-
frame of the 12 months before the visit. Without regularly
monitoring glycemic and cholesterol levels, PCPs are unable
to intensify treatment to prevent complications. Adhering to
the guidelines for monitoring diabetes enables PCPs to make
more timely decisions that are both clinically meaningful and
cost-effective.

The current findings support the positive effect of continuity
of care on diabetes quality of care [43]. Compared with prior

studies that found no association between provider continuity
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Table 3. Association of continuity of care and adherence to guidelines for monitoring diabetes.

ADA recommended test for monitoring diabetes

HbA, _ Lipid profile
OR P value 95% CI OR P value 95% CI
Continuity of care 1.36 0.06 0.98-1.88 1.76 0.0006 1.27-2.42
Age 1.00 0.85 0.99-1.01 1.00 0.35 1.00-1.01
Sex
Male - - - -
Female 0.78 0.04 0.62-1.00 0.73 0.008 0.58-0.92
Race/ethnicity
White - - - -
Black 0.78 0.16 0.55-1.10 0.86 0.39 0.60-1.22
Hispanic 0.69 0.04 0.48-0.99 0.77 0.17 0.53-1.11
Other 1.94 0.03 1.05-3.59 1.20 0.51 0.69-2.09
Comorbidity 1.36 0.004 1.11-1.67 0.91 0.38 0.74-1.12

ADA, American Diabetes Association; CI, confidence interval; HbAlc, hemoglobin Alc; OR, odds ratio.

and diabetes care, the continuity measure derived from the
NAMCS was provider specific and based on provider self-iden-
tification as opposed to indexes that calculate a continuity score
accounting for all providers of the patient or measures drawn
from patient self-report [30, 31]. While answers to all of the iden-
tified challenges to adherence and implementation of guidelines
for diabetes care are beyond the scope of this study, we found
that continuity of care, a core tenet of primary care, increased
the odds of adhering to guidelines, after patient characteristics
had been controlled for [44—47]. These results reinforce the
importance of the patient-provider relationship in management
of a chronic disease. Last but not least, efforts to improve guide-
line adherence may yield larger benefits for Hispanic patients,
who of all the race/ethnicity groups were the least likely to have
been given a HbA, _testin the preceding 12 months, and among

whom the prevalence of diabetes is still rising [1].

This study has several limitations. First, we were unable to
measure the number of HbA]C tests that were given in the pre-
ceding 12 months. Our definition of adherence for the HbA
test was more lenient than the ADA guidelines, which essen-
tially lowered the threshold of being adherent. As a result,

the 40.0% nonadherence rate might be an underestimate.
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Second, also because of the unavailability of test counts, we
were unable to determine whether overordering was an issue
in nearly 60.0% of the visits where patients did receive HbA,
tests [48]. Third, responses in the NAMCS about whether tests
were ordered for the patient in the preceding 12 months may
be subject to recall bias. Last, our assessment of continuity of
care was confined to interpersonal continuity. Future studies
are encouraged to examine the influence of informational or

administrative continuity on guideline adherence [49].

Conclusions

Forty percent of primary care visits of patients with diabetes
were missed opportunities where PCPs were not providing
guideline-concordant monitoring tests, creating a substan-
tial gap in the quality of care for diabetes in US primary
care settings. Improving guideline-concordant disease moni-
toring in diabetes in primary care was highlighted by the
World Health Organization to reduce the impact of diabetes
worldwide [50]. Our findings suggest that enhancing patient-
provider continuity of care may be effective in promoting

guideline adherence.
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