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Abstract
Introduction: Although diabetic clinical practice guidelines (CPGs) provide recommendations
for practice, patients often fail to get the suggested screenings. The objective of this retrospective
chart review was to investigate the current practice of diabetes care in a primary care home and
provide findings-based education in the context of clinical practice guidelines.
Methods: Charts of type 2 diabetic adults enrolled in Medicaid were reviewed in an outpatient,
internal medicine clinic. Data on demographics, smoking history, comorbidities, vaccinations,
medications, laboratory results, referrals, and visit note were collected. Central tendencies were
analyzed and a findings-based education was held in the context of CPGs.
Results: A total of 87 charts were selected. The mean age was 57 and 41% were female.
Hypertension and dyslipidemia were found in 71% and 74% respectively. Influenza vaccines
were given in 78% and pneumococcal given in 79%. Compliance in diabetic eye exams was 67%
and foot exams was 74%. Blood pressure goal of 140/90 was met in 90%. Average HbA1c was
7.7% and the average frequency in the past year was 2.3. Yearly urine albumin to creatinine ratio
(UACR) was missed in 33% of patients and lipid panels were missed in 30%. Self-management
of blood glucose (SMBG) was discussed in 63% of patients. Discussion of hypoglycemia
occurred in 38% of patients on insulin. Recommendations included standardizing charting
processes, creating an intake form, and setting patient reminders for routine laboratory
screenings.
Conclusion: Compared to state and national statistics, the study found a higher rate of obesity
and HbA1c value. Frequency of UACR, lipid panel, and HbA1c were lower than desired.
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Introduction
In 2015, it was estimated that one out of ten adults in Oregon have diabetes (Oregon
Health Authority [OHA], 2015). Each year, about 19,000 individuals are diagnosed in Oregon
adding to a costly epidemic (American Diabetes Association, 2014). Diabetes may result in
complications such as ischemic heart disease, lower extremity amputations, and loss of vision in
adults (Center for Disease Control and Prevention [CDC], 2016) and approximately 36% of
diabetic adults are estimated to suffer from renal complications (CDC, 2018).
Although strict glycemic control has been found to reduce these complication rates, many
patients still fail to meet hemoglobin A1c (HbA1c) goals (Nathan et al., 1993; UK Prospective
Diabetes Study, 1998). The most recent report by the Oregon Health Authority (2018a)
estimated one in four diabetic patients on Medicaid has poor glycemic control—a HbA1c over
9%. Recent publications by American Diabetes Association (ADA) estimated that up to almost
half of diabetic patients are not meeting lipid, HbA1c, or blood pressure (BP) goals (ADA,
2017). In fact, only 12% of diabetic patients are thought to meet BP, HbA1c, lipid, and smoking
cessation goals. Despite the increasing diabetic population, management of diabetes remains less
than perfect.
As most diabetic patients are managed in primary care settings in the U.S., focus on
primary care providers’ (PCPs) management of diabetes is essential (Woodwell, Cherry, &
Cherry, 2004). While CPGs attempt to provide guidance to providers, many PCPs fail to be
complaint with recommended diabetes management (Mehta et al., 2017). In Oregon, surveys
have reported that 25% of diabetic patients did not receive yearly foot exams, half did not
receive annual eye exams, and more than 30% did not receive recommended HbA1c screening
(CDC, 2018). Furthermore, recommended immunizations for diabetic patients are often missed
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(Resnick, Foster, Bardsley, & Ratner, 2006). Ultimately, there is a disconnect between the
recommended management of diabetes and current practice.
Review of Literature
Relevant Literature
A literature review was performed to explore the compliance of primary care
providers to diabetic CPGs. The databases PubMed (MEDLINE) and Trip were explored using
the following search terms: “type 2 diabetes,” “primary care physicians” and “clinical practice
guidelines.” Results were narrowed by the following filters: those published in the last 10 years,
those involving human subjects, and those with full texts available. Articles specific to the
management of T2DM adults in context to CPGs were selected. This yielded five studies:
two randomized control trials (RCTs), two systematic reviews, and one qualitative study.
Multiple studies examined the impact of feedback on PCPs’ management of T2DM
patients. The first systematic review found that nine out of ten RCTs had an improvement in
diabetes management when providers were provided feedback on their performance (Guldberg,
Lauritzen, Kristensen, & Vedsted, 2009). The measures studied ranged from BMI, HbA1c, lipid
levels, and etc., and the study found routine foot examination to have the biggest positive impact.
Similarly, two RCTs looked at feedback’s impact on diabetic management and found improved
performance in those who had received feedback (Hayashino et al., 2016; Hermans et al., 2013).
Lastly, one systematic review by de Belvis et al. (2009) examined RCTs aimed at improving
PCP management of diabetes. Categorizing by the type of intervention, the study concluded that
education to providers alone did not have an impact on patient outcome; however, provider
education combined with audit of current practice showed two studies out of four had improved
outcomes (Hayashino et al., 2016; Hermans et al., 2013). This systematic review was limited due
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to the strong variations between the RCT designs: in the same category of interventions, audits
differed greatly. Overall, the relevant literature on the efficacy of feedback suggests that
providing feedback to providers has the potential to improve compliance and adherence to
diabetic clinical guidelines.
Another study compared the adherence to CPGs between specialty providers versus
PCPs. Beaser et al. (2011) surveyed approximately 500 PCPs and 250 specialists to assess the
compliance to standards in T2DM management. When asked how often PCPs discuss HbA1c at
each visit, 8% replied they rarely bring up HbA1c and 8% of PCPs reported only occasionally
speaking of HbA1cs with their patients. Comparatively, 99.6% of specialty providers stated they
always discuss HbA1c. All surveyed specialty providers reported discussing self-monitoring of
blood glucose (SMBG) frequently compared 82% of PCPs. Although this study provides unique
data on PCP and specialist practices, the study’s methodology fails to clarify the context in
which the providers are seeing diabetic patients. In contrast to endocrinologists, PCPs see
diabetic patients for non-diabetic complaints. Due to this limitation, the data above may be
inaccurately representing PCP’s care of diabetic patients.
Gaps
The studies on PCPs adherence to diabetic guidelines are few and vary widely. The most
current and relevant literatures published in the last ten years were included above. In the
literature review, only one study compared the practices between PCPs and specialists (Beaser et
al., 2011). Therefore, it is difficult to contextualize if there is an appreciable difference in
adherence to guidelines between specialists and PCPs. There were more studies aimed at
increasing adherence to guidelines in PCPs; however, the specific intervention performed and the
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outcome measured varied between studies, making it difficult to generalize the findings. In order
to improve current practice in primary care homes, more studies on CPG adherence are needed.
Clinical Practice Guidelines
Three diabetic guidelines were utilized to contextualize adherence in this study: the ADA
CPG (2019), the American Association of Clinical Endocrinologists and American College of
Endocrinology (AACE/ACE) CPG (Garber et al., 2018), and the Department of Veterans Affairs
and Department of Defense (VA/DoD) CPG (2017). These guidelines steadfastly agreed on
some recommendations like smoking cessation and differed in others like HbA1c goals (Burgers
et al., 2002; Cornell, 2017). It was important to evaluate these differences in order to provide
relevant context to practice. Furthermore, it was important to consider systems-level
interventions like EPIC’s health maintenance reminders as well as organization specific
protocols when contextualizing adherence to evidence based practice. Some relevant
recommendations from the three CPGs are reviewed below.
Recommended labs. Glycemic goals ranged from 6.5% to 7%, with ADA
recommending 7%, AACE/ACE recommending 6.5% and the VA/DoD recommending a sliding
scale based on life expectancy and other factors. The ADA and AACE/ACE agreed that an
HbA1c should be obtained every three months if patient was not at glycemic goal. The ADA
and AACE/ACE recommended annual screenings of urine albumin creatinine ratio (UACR) and
serum creatinine. Lastly, the ADA added lipid panels to yearly recommended labs.
Recommendations on preventative items. Eye and foot examinations were
recommended annually by all three CPGs. The AACE/ACE and VA/DoD added that eye exams
may be done every two years in patients with stable history of negative eye findings. The ADA
and AACE/ACE recommended influenza annually and pneumococcal vaccinations for diabetics.
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The ADA recommended screening for hypoglycemia at every visit, but stressed that this was
especially important for patients who are at increased risk for hypoglycemia like those on
sulfonylureas or insulin. The ADA recommended assessment of blood glucose values at all visit
while AACE/ACE recommended it for patients who were on insulin.
Project Aim
The goal of this quality improvement project was to assess PCPs’ adherence to current
diabetes CPGs in treatment of T2DM and provide education and recommendations for future
practice. To assess performance, a retrospective chart review on T2DM adults was performed in
a primary care internal medicine clinic. By providing data on current diabetes management in
direct contrast to the recommended CPGs, the primary outcome of this study was to improve the
current management of diabetes in a primary care home.
Design and Methods
Setting
The study took place in Mid-Columbia Medical Center (MCMC) Internal Medicine (IM)
clinic, an adult primary care clinic employed by medical doctors, nurse practitioners, physician
assistants, diabetes educators, nurses, medical assistants and administrative staff. Located in The
Dalles, Oregon, this outpatient clinic provided routine medical services as well as health
education classes, community events, and wellness outreach to patients who would not have
access to healthcare otherwise.
With a mission to partner with patients to provide cutting-edge technology, education,
and medicine, the clinic showed a pattern of adopting innovative and evidence-based services to
improve patient care. Multiple activities were organized to improve diabetes care like ADAapproved diabetes self-management education group classes, nutrition education, and
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individualized diabetes counseling. Furthermore, motivated leadership sought to improve care of
their diabetic patients who were apart of Coordinated Care Organizations (CCOs) in order to
improve management in this population. This represented the clinic’s commitment to
improvement and provides a gauge in their readiness to change.
Facilitating factors included leadership who aided in data procurement and distribution of
findings. The presence of an electronic health record (EHR) was also a facilitating factor and
minimized potential to miss data. Potential barriers included provider differences in charting and
difficulty capturing available data so that it accurately reflected current clinical practice. Other
potential barriers included inconsistencies in guidelines used, time limitations and lack of
resources.
Inclusion and Exclusion Criteria
The investigators reviewed T2DM adults who were seeing MCMC IM medicine
providers and were a part of CCO registry. The exclusion criteria included: prediabetic patients,
type 1 diabetic patients, pregnant patients, patients with gestational diabetes, patients less than 18
years old, patients who were newly diagnosed (diagnosed less than one year ago), patients new
to the clinic, and T2DM patients well-managed by lifestyle measures alone. All who met the
above criteria were included. For the educational component of the study, interested providers,
as well as leadership staff were included.
Protection of Participants and Ethical Considerations
This project did not include face-to-face contact or other correspondence with patients.
The obtained data was de-identified, stored in a password-protected computer, and destroyed
upon completion of the project. The project was evaluated and approved by Oregon Health &
Science University’s Institutional Review Board.

IMPROVING ADHERENCE TO DIABETES GUIDELINES

9

Implementation Procedures
The project was based on the Six Sigma’s DMAIC process, which consists of the
following steps: define the issue, measure the current status, analyze for causes, improve
performance, and control to ensure sustainability (Borror, 2009). Likewise, this quality
improvement project was composed of (1) a review of current institutional protocol, (2) a
retrospective chart review of current performance, and (3) a findings-based education on future
practice recommendations.
First, this investigator assessed the presence of institutional guidelines through interviews
with the clinic’s Medical Director and Quality Assurance Coordinator and found that no formal
diabetic protocols were present. Project investigators coordinated with clinic management and
clinic quality coordinators to create an EPIC report with the following criteria: patients within
the CCO registry, patients within diabetic registry and patients of MCMC’s internal medicine
clinic. These charts were manually filtered by the inclusion and exclusion criteria. The patient’s
diagnoses, medication, vaccination status, referral history was reviewed. The most recent visit
note with a non-acute chief complaint and the diagnosis of type 2 diabetes was reviewed.
Laboratory data spanning back one year was also reviewed. The data points were entered into
the Statistical Package for the Social Science (SPSS) software and frequency, averages, mean,
modes, and standard deviations were calculated.
The findings of this project and recommendations for practice were presented to MCMC
Internal Medicine providers, leadership, and quality improvement team. This educational
session provided information on the clinic’s baseline patient population, current performance as
well as the comparison between practice and evidence-based clinical guideline
recommendations.
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Measures
Demographic data included age, sex, ethnicity, insurance status, smoking status, and
related comorbidities like hypertension, coronary artery disease, hyperlipidemia, kidney disease,
obesity, neuropathy, and diabetic related eye disease. The last value and frequency in past year
were recorded in data like BMI, blood pressure, HbA1c, glomerular filtration rate, lipid panel,
and urine albumin-creatinine ratio (UACR). Presence of antidiabetics, insulin, antihypertensives,
statins and aspirin were recorded. Vaccination statuses of influenza and pneumococcal
immunizations were recorded. From the free text data, the presence of the following information
was obtained: hypoglycemia screening, last dilated eye exam, last comprehensive foot exam,
nutrition and exercise, use of glucose monitoring, and blood glucose goals. Referrals and or
existing connection to endocrinology, diabetes educator, diabetic courses, dietician, and
ophthalmology were recorded.
Data Accuracy
A pilot test encompassing ten charts was performed to ensure coding accuracy.
Maximum and minimum acceptable ranges of data input were placed in order to decrease errors.
Following all data retrieval, data was reviewed to ensure input matched coding.
Costs
There were no costs attributed to the project.
Implementation
Evolution of Project Overtime
There were a few limitations to the study design. Most were realized during data
acquisition where the protocols did not account for the scenarios faced during data retrieval.
None of these caused changes to the study methods, but created a need for a more specific
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codebook. Below, the study outlines the considerations, modifications and evolution of the
project over time.
One frequently encountered scenario was dual-visits where diabetes management
occurred by certified diabetes educators (CDEs) rather than the PCP. In such visits, it appeared
as if CDEs provided most of the diabetes charting while PCPs addressed other chronic issues.
Ultimately, these visits were deemed to reflect PCP’s overall care and the data points charted on
by the CDEs were counted towards the visit.
One data point that the project was unsuccessful at capturing was the demographic data
of ethnicity. This was due to the present EHR coding ethnicity in binary terms, Hispanic and
non-Hispanic. This did not provide the data representative of the subject population and did not
capture the information investigators had hoped for.
Lastly, the study found discrepancies between the project’s report and the site’s actual
practice. One such discrepancy was highlighted during the education session where PCPs
pointed out that diabetes education referral were done internally and not shown in referral
history. This prompted leadership’s question of data tracking and the possibility to create an
internal referral process that can be seen upon chart review. Another discrepancy that the
providers pointed out was blood glucose screening and the presence of glucose meter downloads
that investigators had not reviewed. The difference in practice and findings on chart review were
expected as chart reviews hold inherent limitations and data can be overlooked depending on
where investigators search.
Missing Data
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In lab results, missing data points were coded as 9999 and not included in the statistical
averages. In lab frequencies and chart reviews, a lack of charted or lab data was coded as a zero
and counted towards the averages and ranges.
Key Findings
Exclusion and inclusion criteria filtered out charts that did not quality and 87 charts were
included in the study. Details of this can be found in Fig. 1. The mean age was 57 years old and
41% of patients were female. A look at comorbidities found that 71% of the charts reviewed had
hypertension and 74% had lipid disorders. Vaccination rates were high with 78% having had a
flu vaccine in the past year and 79% having had the pneumococcal vaccines.
A look at free text data showed eye exams were documented in visit notes around 58% of
the time, while health maintenance compliance showed a higher percentage of 67%. The same
pattern occurred in foot exams: free text data showed documentation in 66% of charts while
health maintenance showed a compliance rate of 74%. Vitals were rarely missed: BMI was
measured 97% of the time and BP was measured 99% of the time. BMI measurements indicated
46% of patients were obese and 29% were morbidly obese. Blood pressure readings of less than
140/90 were found in 90% of the study subjects.
In visit notes, providers charted about blood glucose in 63% of all patients, 56% in
patients on sulfonylureas and 79% for patients on insulin. Documented assessment of
hypoglycemia was seen in 18% in all patients, 19% in patients on sulfonylureas and 38% in
patients on insulin.
Lab data showed a mean HbA1c of 7.7% with a range of 4.7 to 13.3%. The average
frequency of HbA1c in the past year was 2.3 times. Out of the patients with HbA1cs greater than
7%, only 20% were receiving HbA1c tests every three months. Creatinine and glomerular
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filtration rate were measured more frequently with average frequency at 3.5 times in the last
year. Average lipid panel frequency was 0.9 times and the average urine albumin creatinine ratio
(UACR) frequency was 0.7 times in the past year. In the T2DM patients reviewed, 30% missed
a lipid panel and 33% missed a urine albumin to creatinine ratio in the past year.
A look at medications showed 75% of patients on metformin, 31% on sulfonylureas, 17%
on glucagon like peptide (GLP) 1 agonists, 16% on sodium-glucose co-transporter (SGLT) 2
inhibitors, and 1% on thiazolidinediones. When the number of agents prescribed per patient was
reviewed, 53% were taking one agent, 28% were taking two, 10% were taking three, and 2%
were taking four; insulin was not counted as an agent in this calculation. Approximately 36% of
patients were on insulin; with 32% on basal, 22% on meal insulin, and 3% on mixed. A
complete list of findings can be seen in Fig. 2 below.
Discussion
The study found some health maintenance items that outperformed state or national
statistics. Flu and pneumococcal vaccination rates were completed more than 20% above the
state’s average (CDC, 2019). Eye and foot exam compliance were higher than state estimates as
well (CDC, 2019). Possible reasons for this success include the presence of an EHR which
collect data and can provide reminders and access to resources like vaccines.
The median HbA1c in the study was 7.2%, higher than the national median of 6.9%
(CDC, 2019). The study found the frequency of HbA1c testing to be less frequent than CPGs
recommended; only 20% of the poorly controlled patients were receiving HbA1c checks at the
recommended frequency. Increased frequency of HbA1c is associated with improved diabetes
control (Parcero, Yaeger, & Bienkowski, 2011) and more frequent testing may improve HbA1c
levels in this population.
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Similarly, the study found higher rates of obesity compared to diabetic national estimates
(CDC, 2017). This concurred with the site’s county statistics. MCMC resides in Wasco county,
which has a record of higher prevalence of obesity compared to state and national rates (Institute
for Health Metrics and Evaluation, 2016). As there is an association with worsened HbA1c and
increased BMI (Weng et al., 2017), it is possible that the prevalence of obesity in this population
negatively impacted their HbA1c levels.
Other possible contributing factors to the higher rates of obesity and HbA1c are the social
determinants health that surround this population. Specific to the Medicaid population, surveys
of that region have found that 25% of this population reported food insecurity, 40% reported
having to forgo healthcare or basic needs, and 25% reported having difficulty with transportation
(Columbia Gorge Health Council, 2017). Wasco county also reported lower rates of physical
activity compared to national estimates, which reflects the lifestyle and environmental factors of
the population (Institute for Health Metrics and Evaluation, 2016).
Creatinine was calculated more frequently than other screening labs; this was expected
due to the wide clinical applicability of a metabolic panel. The frequency of UACR and lipid
panel were lower than recommended by CPGs. Lack of a reminder system in EPIC and the lack
of a standardized charting system specific to diabetes may be contributing to the highly missed
rates of these recommended tests.
Documentation about hypoglycemia screening was low. Although providers talked about
blood glucose to the majority of their patients on insulin, the study revealed that the majority of
providers did not ask about hypoglycemia. Possible reasons of this low rate of assessment may
be due to the low prevalence of patients who are on intensive insulin therapy. Additionally, as
this is an internal medicine clinic, providers may face competing priorities as many patients have
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multiple chronic diseases. Nevertheless, as these patients have increased risk of hypoglycemia,
screening for low blood glucose levels was an imperative safety factor.
Practice-Related Recommendations
Three main findings and their correlated recommendations were presented to the site: (1)
improve frequency of HbA1c, (2) increase assessment for SMBG and hypoglycemia and (3)
standardize the protocol for routine diabetes items. For improvement of HbA1c frequency, the
study made the following suggestions: after visit summary reminders with required labs for next
appointment, phone call reminders one week prior to diabetes appointment, and an in-house
point of care HbA1c device. The idea of creating an EPIC dot phrase was recommended to
standardize inter-provider charting and improve upkeep of routine diabetes health maintenance
items. Another standardization process recommended was creation of a diabetic intake form that
asked questions about blood glucose and hypoglycemia, along with health maintenance items
like patient’s last dilated eye exam.
Limitations
A key limitation to this retrospective chart review was the lack of a second performance
evaluation to assess the impact of the feedback on diabetic outcomes. A reassessment of
practice and comparison to the data collected in this study would improve the validity of this
improvement project. Another missed opportunity is the lack of comparison between Medicaid
population and commercial insurance, which may have provided context to the evidence to
determine specific barriers to good care were present in the study population.
Impact on Cost
By improving diabetes outcomes, this project has the potential to decrease system costs
through the pay for performance payment plan utilized by the Oregon Health Authority. The
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Oregon Health Authority sets certain health related metrics for CCOs to meet and distributes
funds by performance on these metrics (n.d.). In 2018, the PacificSource Gorge CCO, the CCO
serving the MCMC’s Medicaid population, met this HbA1c metric along with 14 other metrics,
receiving approximately 2.8 million dollars (PacificSource Health Systems, 2018). One of these
metrics was and will continue to be the percentage of Medicaid patients with an HbA1c greater
than 9% (OHA, 2018b). In improving MCMC IM’s performance in diabetes care, the project
will aid in the attainment of this measure.
Conclusions
This study compared current practice to CPGs to provide evidence-based feedback to
PCPs. By extensive data collection, the study was useful in identifying specific aspects of
diabetic care that providers missed. These findings were shared with the providers and
discussions on steps to improve on these measures were had in the educational component of this
study. The sustainability of the impact of this study remains yet to be seen and largely depends
on the system changes the site decides to make based on the recommendations given.
Summary
This quality improvement project performed a retrospective chart review of T2DM adults
and provided a findings-based education in order to improve PCP’s management of diabetes.
Compared to clinical practice guidelines, the study identified less than desired frequency of
HbA1c, UACR, lipid panels, and hypoglycemia screenings. Compared to national or state
statistics, the HbA1c values and obesity rates were high; however, performance on vaccination
rates and foot and eye exams were greater than state statistics. Findings were shared with the
providers and recommendations of reminder systems and standardization of charting and
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Fig. 1 Inclusion and Exclusion Criteria
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Fig 2. Study Findings
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