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Abstract

Background—Intensive lipid management is critical to reduce cardiovascular (CV) risk for 

patients with diabetes mellitus (DM).

Methods—We performed an observational study of 7,628 patients with (n=2,943) and without 

DM (n=4,685), enrolled in the Provider Assessment of Lipid Management (PALM) registry and 

treated at 140 outpatient clinics across the United States in 2015. Patient self-estimated CV risk, 

patient-perceived statin benefit and risk, observed statin therapy use and dosing were assessed.

Results—Patients with DM were more likely to believe that their CV risk was elevated compared 

with patients without DM (39.1% vs 29.3%, p<0.001). Patients with DM were more likely to 

receive a statin (74.2% vs 63.5%, p<0.001) but less likely to be treated with guideline-

recommended statin intensity (36.5% vs 46.9%, p<0.001), driven by the low proportion (16.5%) of 

high risk (ASCVD risk ≥7.5%) primary prevention DM patients treated with a high intensity 

statin. Patients with DM treated with guideline-recommended statin intensity were more likely to 

believe they were at high CV risk (44.9% vs. 38.4%, p=0.005) and that statins can reduce this risk 

(41.1% vs. 35.6%, p=0.02), compared with patients treated with lower than guideline-
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recommended statin intensity. Compared with patients with an elevated HgbA1c, patients with 

well-controlled DM were no more likely to be on a statin (77.9% vs. 79.3%, p=0.43).

Conclusions—In this nationwide study, the majority of patients with DM were treated with 

lower than guideline-recommended statin intensity. Patient education and engagement may help 

providers improve lipid therapy for these high-risk patients.

Background

Diabetes mellitus (DM) affects 30.3 million people, or 9.4%, of the population in the United 

States, with increasing prevalence over time1-3. Among patients with DM, atherosclerotic 

cardiovascular disease (ASCVD) is the leading cause of death with rates two to four times 

higher than for patients without DM4. Despite the large excess of cardiovascular (CV) 

disease associated with DM, prior studies have shown that a minority of patients are treated 

to goal levels for low density lipoprotein cholesterol (LDL-C), blood pressure and 

hemoglobin A1C (HbA1C)5, 6. Starting in 2013, the American College of Cardiology 

(ACC)/American Heart Association (AHA) Guideline on the Treatment of Blood 

Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults recommended 

treatment with at least moderate intensity statin therapy for all patients between the age of 

40 and 75 years old with DM, and consideration of high intensity statin therapy for DM 

patients with prior ASCVD or primary prevention patients with either 10-year ASCVD risk 

≥7.5% or LDL-C ≥190 mg/dL7. Statin treatment based on risk status rather than LDL-C 

level was similarly recommended in the 2015 American Diabetes Association Standards of 

Medical Care Revisions8. The 2018 AHA/ACC guideline update more broadly 

recommended a high-intensity statin for patients with DM deemed to be high risk due to the 

presence of DM specific risk factors (previously 10-year ASCVD risk score ≥7.5%)9.

The Patient and Provider Assessment of Lipid Management (PALM) registry was a cross-

sectional registry which evaluated lipid management practices across the United States in 

20157. This registry allowed us to examine: 1) patient perceived CV risk and beliefs about 

statin therapy in those with and without DM; 2) the intensity of statin therapy use and 

achieved LDL-C levels in patients with and without DM; and 3) the association of diabetic 

glycemic control with the intensity of statin use among patients with DM.

Methods

Study Population

The PALM registry enrolled 7,938 patients treated with a statin or with CV risk factors from 

140 outpatient CV, endocrinology and primary care practices across the United States. The 

design, rationale, inclusion, and exclusion criteria for the PALM registry have been 

previously published10. Patient enrollment for the PALM registry was completed between 

May 27, 2015 and November 12, 2015.

Chart abstractions and core laboratory lipid panels from the time of enrollment were 

available for 7,722 patients. We excluded patients from this analysis who had missing core 

lab lipid samples (n=91) or who were missing DM status (n=3), yielding a final analysis 
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population of 7,628 patients treated at 140 practices across the United States. Among this 

final population of patients, 7285 (95.5%) were linked to the patient survey responses.

Data Collection and Definitions

At the time of enrollment, patients completed a survey which queried self-estimated risk of 

CV disease, beliefs about cholesterol lowering and its impact on CV disease risk, perceived 

statin benefits and risks, and knowledge of their own cholesterol levels. Additionally, 

patients currently on statin therapy were asked to indicate the reason(s) the statin medication 

was prescribed, and those who discontinued previous statin therapy were asked patient-

perceived reason(s) for stopping treatment and willingness to resume statin therapy. Current 

statin users and those previously on statins were asked about statin-related symptoms and 

methods used to resolve these symptoms (if any). Survey questions are shown in 

Supplemental Table 1. For questions which included answer choices of “strongly disagree, 

disagree, neither agree or disagree, agree, strongly agree, don’t know/not sure”, responses 

were categorized as percent agreement, defined as responding with agree or strongly agree.

Detailed sociodemographic information was obtained from patient surveys, and medication 

and laboratory results, including DM treatment and most recent HbA1c levels, were 

extracted from the medical record. Additionally, medical diagnoses such as heart failure, 

chronic kidney disease, stroke, peripheral arterial disease were determined based on 

diagnoses documented in the medical record. On the day of enrollment, each patient 

underwent phlebotomy, and total cholesterol, direct LDL-C, high-density lipoprotein 

cholesterol and triglyceride levels were measured by LabCorp (Burlington, NC).

Patients were characterized as having DM or not based on a documented medical diagnosis 

at the time of enrollment. Patients with both DM1 and DM2 were included. Guideline-

recommended statin treatment was defined as follows in accordance with the 2013 

ACC/AHA Guideline, the guideline active at the time of PALM enrollment. A high-intensity 

statin was recommended for patients who met at least one of the following criteria: 1) 

ASCVD and patient age ≤75 years; 2) LDL-C ≥190 mg/dL; or 3) DM and patient age 40–75 

years with estimated 10-year ASCVD risk ≥7.5% and LDL-C ≥70 mg/dL. At least 

moderate-intensity statin therapy was recommended for patients who did not meet criteria 

for a high-intensity statin and who met at least one of the following: 1) DM and patient age 

40–75 years, with estimated 10-year ASCVD risk <7.5% and LDL-C ≥70 mg/dL or LDL-C 

<70 mg/dL with active statin treatment; 2) ASCVD and patient age >75 years; or 3) no DM 

with 10-year ASCVD risk ≥7.5% and LDL-C ≥70 mg/dL or LDL-C <70 mg/dL with active 

statin treatment. A history of ASCVD was defined as prior myocardial infarction (MI), 

coronary artery disease (CAD), coronary artery bypass grafting (CABG), prior percutaneous 

intervention (PCI), prior stroke, prior TIA, abdominal aortic aneurysm, peripheral arterial 

disease (PAD), carotid artery stenosis, and non-coronary arterial revascularization.

Statistical Analysis

Baseline characteristics, including age, sex, race, BMI, and presence of other comorbidities, 

of patients with DM were compared to those without DM. Rates of guideline-recommended 

statin therapy were compared between patients with and without DM. Patients were then 
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stratified based on presence or absence of ASCVD. In secondary prevention patients, those 

with and without DM were compared based on treatment with any statin therapy and 

guideline-recommended statin intensity use at the time of the visit. Total cholesterol, LDL-

C, high-density lipoprotein cholesterol (HDL-C) and triglyceride levels were also compared. 

In patients without documented ASCVD, patients were grouped first according to 10-year 

ASCVD risk (≥7.5% versus <7.5%). Then, a similar comparison of lipid lowering therapy 

and lipid testing results was completed for each group in patients with and without DM.

We then compared patient perceptions regarding CV risk, safety of statin medications and 

efficacy of lipid lowering therapy with statins in patients with and without DM. Patient 

reported rates of prior statin use and adverse symptoms during statin use were evaluated. 

Among patients with DM and on statins, patient perceptions of CV risk and experiences 

related to treatment with statin therapy were compared among those who were on at least 

guideline-recommended statin intensity versus those who were under treated.

Finally, among patients with DM, patients were divided into those with glycemic control 

(HgbA1c <7.0%) versus those without (HgbA1c ≥7.0%). We first compared statin use and 

lipid levels by glycemic control in all patients with DM and then based on presence or 

absence of ASCVD.

Categorical variables were presented using percentages among non-missing values, and 

continuous variables were presented using medians (25th and 75th percentiles). One patient 

had missing data on ASCVD history and 10-year ASCVD risk could not be calculated for 

138 DM patients (4.7%) and 356 patients without DM (7.6%) due to unavailability of one or 

more variables needed to calculate the risk score. These patients were excluded from the 

respective data analyses. Pearson Chi-square test was used to compare categorical variables 

and Wilcoxon rank-sum test was used to compare differences in continuous variables. For 

each analysis, a p-value of <0.05 was considered statistically significant. All statistical 

analyses were performed at the Duke Clinical Research Institute using SAS version 9.4 

(SAS Institute, Inc., Cary, NC).

This study was supported by Sanofi and Regeneron Pharmaceuticals who contributed to the 

design of the study and interpretation of the data but were not involved in the conduct of the 

study, the data analysis, nor the decision to publish. All participants provided signed 

informed consent to participate. Each site obtained institutional review board approval for 

participation.

Results

Patient Characteristics

Among the final analysis population of 7,628 patients, 2,943 (38.6%) had a diagnosis of 

DM, including 39.7% (n=1,302 of 3,282) of patients with ASCVD and 45.2% (n=1,197 of 

2,649) of primary prevention patients with 10-year ASCVD risk ≥7.5%, and 25.4% (n=306 

of 1,203) of primary prevention patients with a 10-year ASCVD risk <7.5%.
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Compared with those without DM, patients with DM were younger, more likely to be a non-

white race, and more likely to be covered by government health insurance such as Medicare 

or Medicaid (Table 1). Nearly two-thirds (62.5%) of patients with DM were obese. Patients 

with DM were also more likely to have hypertension, a history of stroke, CABG, peripheral 

arterial disease and chronic kidney disease (Table 1). Among patients with DM, 907 (34.5%) 

were on insulin and 1170 (52.5%) were considered to have good glycemic control with 

hemoglobin A1c levels <7.0%.

Patient-Reported Beliefs

Patients with DM were more likely to believe their CV risk was higher than age and sex-

matched peers (39.1% vs 29.3%, p<0.001) and to report “I often worry about having a heart 

attack or stroke” than patients without DM (11.6% vs 7.5%, p<0.001) (Table 4). While 

approximately 84% of patients in both groups agreed to the statement that “people with high 

cholesterol are more likely to have a heart attack or stroke,” patients with DM were less 

likely to report knowing the result of their last cholesterol test (69.0% vs 74.5%, p<0.001). 

The majority of patients with and without DM (83%) agreed that “statins are effective in 

reducing the risk of heart disease and stroke”; patients with DM were more likely to report 

concern that “statins can cause diabetes” but were similarly likely to report that “statins can 

cause muscle aches or pains” as patients without DM (Table 4).

Patients with DM who were not treated with a guideline-recommended statin intensity were 

less likely to believe they were at high CV risk and that statins can reduce CV risk than 

patients with DM who received guideline recommended statin intensity (Figure 1). DM 

patients not treated with a guideline-recommended intensity of statin therapy were also less 

likely to have been taking a statin medication for over 10 years, but with similar rates of 

reported statin side-effects when compared with DM patients who were undertreated (Figure 

1).

In 571 (7.8%) patients previously but no longer taking statin therapy, DM patients were less 

likely to report a statin side effect as a reason for stopping treatment (51.7% vs 61.2%, 

p=0.02). There were no differences in statin dose reduction (17.7% vs 20.1%, p=0.60) or 

switch to another statin (28.2% vs 35.9%, p=0.15) between patients with and without DM. 

The majority of patients with and without DM reported being willing to consider treatment 

with a statin medication again (69.2% vs 69.8%, p=0.90).

Statin Therapy and LDL-C Levels

Patients with DM were more likely to be treated with a statin (74.2% vs 63.5%, p<0.001). 

However, 25% of patients with DM were untreated with a statin. Among those indicated for 

statin therapy, patients with DM were less likely than patients without DM to be treated with 

guideline-recommended statin intensity (36.2% vs. 46.7%, p<0.001).

Among patients with ASCVD, patients with DM were more likely than those without DM to 

be treated with a statin (87.0% vs 81.5%, p<0.001), but no more likely to be treated with a 

guideline-recommended intensity of statin therapy (47.9% vs 46.7%, p=0.53) (Table 2). 

Among the 536 (16.3%) patients with ASCVD who were not treated with a statin, 49.0% 

reported never being offered or prescribed a statin medication before, with similar results for 
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patients with and without DM (49.4% vs. 48.9%, p=0.06). Median LDL-C values were 

lower for ASCVD patients with DM (median 82.0 vs 87.0, p<0.001) than without DM but 

29% of ASCVD patients with DM had levels of LDL-C ≥100 mg/dL (Table 2).

In primary prevention patients with DM, 70.1% were treated with a statin as compared with 

57.7% of patients without DM (p<0.001). While 70.8% of patients with DM and an ASCVD 

risk ≥7.5% were treated with a statin, a lower proportion of these patients received 

guideline-recommended intensity as compared with patients without DM (16.5% vs 48.8%, 

p<0.001). Among patients with a 10-year ASCVD risk <7.5% and an indication for statin 

therapy, 58.4% of patients with DM, compared with 9.5% of patients without DM, were 

treated with a guideline recommended intensity of statin therapy (p<0.001, Table 3). Among 

the 1530 primary prevention patients who were eligible but not treated with a statin, 1128 

(73.7%) reported never being offered or prescribed a statin medication, lower for patients 

with than without DM (65.4% vs. 77.3%, p<0.001). Primary prevention patients with DM, 

both with ASCVD risk ≥7.5% and <7.5% had lower median LDL-C values but higher 

triglyceride levels than primary prevention patients without DM (Table 3).

Association between Glycemic Control, Statin Use, and LDL-C levels

Of the 2,943 patients with DM, 2,230 (75.8%) had a hemoglobin A1c measurement 

available in the electronic health record within the year prior to enrollment. Among patients 

with DM and known HgbA1c value, 1060 (47.5%) had uncontrolled DM with an HgbA1c 

≥7%. Compared with patients with an elevated HgbA1c, patients with well-controlled DM 

were no more likely to be on a statin (77.9% vs. 79.3%, p=0.43), on at least moderate-

intensity statin (70.0% vs. 70.9%, p=0.51), or on non-statin lipid lowering therapy (27.6% 

vs. 28.3%, p=0.74).

Non-statin lipid lowering therapy was frequent among both primary and secondary 

prevention patients with DM (22.4% and 30.8% respectively). The most common non-statin 

lipid lowering therapy was fish oil, which was prescribed to 12.5% of primary and 17.4% of 

secondary prevention patients with DM (Table 5). In patients with ASCVD and DM, there 

were no significant differences in statin or other lipid lowering therapy use and median 

LDL-C values between patients with HgbA1c ≥7% vs. <7%. Among primary prevention 

patients with DM, those with HgbA1c ≥7% had higher LDL-C cholesterol (median 96.5 vs. 

90.0 mg/dL, p=0.02) and triglyceride levels (median 156.0 vs. 142.0 mg/dL, p =0.003) 

compared with patients with well controlled DM (Table 5).

Discussion

The PALM registry uniquely captured patient-estimated CV risk, statin treatment 

perceptions, statin therapy use, and LDL-C levels for a diverse population of primary and 

secondary prevention patients. We found that: 1) patients with DM were more likely to 

report concern regarding statin treatment risks but were not observed to report more statin-

related side effects than patients without DM; 2) patients with DM not on a guideline-

recommended intensity of statin therapy were less likely to believe themselves to be at 

higher CV risk and to believe in the clinical benefits of statin therapy; 3) patients with DM 

were more likely to be treated with a statin medication, but less than half of patients with 

Lowenstern et al. Page 6

Am Heart J. Author manuscript; available in PMC 2021 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



DM were treated with a guideline-recommended statin intensity; and 4) glycemic control did 

not correlate with intensity of statin treatment.

Patients with DM represent a group at heightened risk for the development of CV disease, 

future CV events and death from a CV cause. LDL-C remains an important CV risk factor 

for patients with DM with data showing a 1.57-fold increase in the risk for coronary artery 

disease for every 39 mg/dL increase in LDL-C11. A meta-analysis of statin trials shows that 

statin therapy reduces CV risk by about 22% per 39 mg/dl reduction in LDL-C in both DM 

and non-DM patients12, and that high intensity statin therapy reduced CV risk more than 

moderate intensity statin therapy. Thus, the guidelines reflect this excess risk and the 

importance of LDL-C reduction. Both the 2013 and the 2018 ACC/AHA guidelines 

recommend that all patients with DM receive at least moderate intensity statin therapy and a 

high intensity statin for those at the highest risk (prior ASCVD, 10-year risk ≥7.5% per the 

2013 guideline, or multiple ASCVD risk factors per the 2018 guideline)7, 9. Similarly, the 

2017 American Association of Clinical Endocrinologists placed patients with DM and 

ASCVD into the “extreme risk” category and patients with primary prevention DM into the 

“very high risk” category, with a recommendation for treatment goals of LDL-C <55 mg/dL 

and LDL-C <70 mg/dL respectively13.

In alignment with the medical literature, patients with DM in our study assessed themselves 

to be at higher risk than their peers for CV events. Despite the higher objective and patient 

self-assessed risk for CV events, we found that over 25% of patients DM were not treated 

with any statin. Among those treated with a statin, there was a substantial under-treatment, 

with only 36.2% of DM patients treated at guideline recommended intensities. This was 

frequently due to treatment with lower intensity statin therapy in scenarios where a patient 

met a guideline indication for high intensity statin use. Less than half of patients with DM 

and ASCVD and a small minority (16.5%) of patients with DM and 10-year ASCVD risk of 

≥ 7.5% received a high intensity statin in alignment with guideline recommendations. Less 

than two-thirds of patients with DM and a 10-year ASCVD risk of <7.5% were treated with 

at least moderate intensity statin therapy. Additionally, among all patients with DM, 

treatment with guideline recommended statin intensity was less likely as compared with 

patients without DM. Prior work has shown similar gaps in the treatment of this high-risk 

group of patients. A recent analysis of trends in statin use among a large group of patients 

included in the four recommended treatment groups by the 2013 ACC/AHA cholesterol 

guidelines revealed that while the use of statins increased from 2009 to 2015, only 

approximately one third of primary prevention patients with DM and ASCVD risk ≥7.5% 

were treated with a high intensity statin and two-thirds of patients with DM and ASCVD 

risk <7.5% were treated with at least a moderate intensity statin.14 Other studies have 

similarly shown low proportions of patients with DM treated in accordance to guideline 

recommended statin therapy.15-17

Statin intolerance is commonly cited as a reason for statin under treatment. However, we 

observed that the majority of untreated DM patients reported never being offered or 

prescribed a statin previously. The self-reported patient data likely represents several layers 

of potential improvement – not only in clinician prescribing but also in areas of 

communication between a patient and clinician regarding the use or non-use of statin 
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therapy. Both these scenarios, however, indicate that clinicians may play a key role in the 

lack of guideline-adherent care. We also found that patients with DM were more likely to 

report concerns regarding statin safety; but only a minority of patients stopped statin therapy 

due to side effects, and the frequency of side effects did not differ between patients with and 

without DM. While prior symptoms can also influence a patient’s willingness to re-attempt 

statin therapy, in our study, the majority of patients indicated for but not currently treated 

with a statin were willing to consider statin therapy again in the future. Together, these 

findings further highlight the importance of shared clinician and patient decision making 

with personalized education regarding the benefit to risk ratio of statin therapy being key to 

these discussions.

We hypothesized that glycemic control amongst patients with DM might correlate with 

greater adherence to evidence-based care, including prescription of guideline recommended 

statin intensity. However, we observed no difference in treatment with statin therapy among 

patients with well-controlled versus poorly controlled DM. While the gaps in statin therapy 

do not appear to be any more pronounced in those patients with HgbA1C ≥7%, we did find 

that patients with well-controlled DM (HgbA1C <7%) had more favorable lipid profiles in 

general. Patients with well-controlled DM had lower triglyceride levels and higher HDL-C 

among both primary and secondary prevention populations as well as lower LDL-C levels in 

primary prevention patients. Given no difference in overall treatment with statin therapy, this 

improved overall lipid profile may be a marker of general health and management of 

comorbidities.

Statin under treatment may be explained by either or both patient and clinician factors. Prior 

work from the PALM registry showed that clinician beliefs regarding the benefits and risks 

associated with statin therapy were associated with guideline adherent statin treatment of 

patients as well as achieved LDL-C levels.18 By examining patient reported responses in this 

study, we found that there were significant differences in the self-perceptions and beliefs of 

patients with DM who did or did not receive guideline recommended intensities of statin 

treatment. Patients who received guideline-recommended statin intensities rated themselves 

at higher risk for CV events and were more likely to report that the reason they were taking a 

statin was to reduce this risk than patients who received less than guideline recommended 

statin intensity or no statin. Prior work has similarly shown these gaps in the application of 

guideline recommendations for the treatment of blood lipid levels among patients with DM. 

Interventions have largely focused on the clinician aspect of statin prescribing. However, our 

study suggests that understanding how clinicians may more effectively engage patients in the 

discussion of individual CV risk and statin therapy use is also critical to increase guideline-

compliant care of these high-risk patients. Further work across levels of care, from patient 

and clinician focused to broad system-level interventions, is likely necessary to improve this 

engagement and the guideline-recommended lipid treatment for patients with DM.

Limitations

We acknowledge several limitations associated with our study. First, given the cross-

sectional nature of our study, we were unable to assess trends in the treatment of blood lipid 

levels over time or determine the causality or directionality of the observed associations. We 
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used the most recent available HgbA1C value from chart review. As these values can vary 

over time, the single value may not fully reflect the overall glycemic control for each patient. 

For patients on a statin at the time of their study visit, core lab LDL-C values were reflective 

of this treatment and ASCVD risk was calculated using blood lipid levels while on statin 

therapy. Given that calculation of ASCVD risk while on statin therapy will decrease the 10-

year risk, it is probable that some of the patients with active statin treatment and ASCVD 

risk of <7.5% may have had an ASCVD risk ≥7.5% prior to the initiation of statin therapy. 

Further, guideline-recommended treatment with a statin was based on definitions from the 

2013 ACC/AHA guideline. While 74.2% of clinicians from the PALM registry reported use 

of the ACC/AHA guideline as their primary tool for lipid management19, use of other 

guideline recommendations may have contributed to some of the treatment results we 

observed. Additionally, there are minor differences in determining high intensity statin 

treatment for primary prevention patients with DM between the ACC/AHA 2013 and 2018 

guidelines. Given that this analysis was completed using data collected in 2015, we utilized 

the active recommendation at that time. Finally, given the observational nature of our study, 

clinician rationale for lipid management, including shared-decision making discussions 

between patients and clinicians, was not available.

Conclusions

In the PALM registry, we found ongoing large gaps in the use of statins among patients with 

and without DM. Despite objective and patient-reported assessment of higher risk, patients 

with DM were less likely to receive guideline-recommended statin intensities as compared 

with patients without DM, driven primarily by under treatment of high-risk primary 

prevention DM patients. Those patients with DM treated with a guideline-recommended 

statin intensity were more likely to believe they were at high CV risk and that statins can 

reduce CV risk than under-treated patients. These insights may form the basis of both 

clinician and patient-facing interventions to optimize guideline-directed treatment of these 

high-risk patients.
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Figure 1. 
Patient Perceptions, Reported Indications, Duration and Symptoms Related to Guideline-

recommended Statin Therapy
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Table 1.

Patient Characteristics

Overall
N=7628

Diabetes
N=2943

No Diabetes
N=4685 p-value

Demographics

Age (year) 68.0 (59.0, 75.0) 66.0 (58.0, 73.0) 68.0 (60.0, 75.0) <0.001

Female Gender 47.3% 47.1% 47.5% 0.77

White Race 84.8% 78.8% 88.6% <0.001

Insurance

 Private 58.1% 52.8% 61.4%

<0.001 Government 39.6% 44.3% 36.7%

 Other 2.3% 2.9% 2.0%

Highest level of education

 Middle School 7.0% 7.2% 6.8%

<0.001

 High School 30.0% 32.9% 28.2%

 Some College 26.9% 28.1% 26.2%

 College Graduate 24.2% 21.6% 25.8%

 Post-Graduate Degree 12.0% 10.3% 13.0%

Clinic Visit Data

Body Mass Index (kg/m2) 29.7 (26.1, 34.3) 32.0 (28.2, 36.9) 28.5 (25.3, 32.6) <0.001

 Obese (BMI ≥30 kg/m2) 48.1% 62.5% 39.2% <0.001

SBP ≥140 mmHg or DBP ≥90 mmHg 27.6% 29.6% 26.4% 0.002

Clinician Specialty*

 Cardiology 31.8% 25.4% 35.9%

<0.001
 Endocrinology 3.03% 6.8% 0.6%

 Primary Care 40.1% 44.4% 37.4%

 Other 0.7% 0.7% 0.7%

Medical History

Any ASCVD 43.0% 44.2% 42.3% 0.09

Coronary Artery Disease 33.1% 33.5% 32.8% 0.53

Stroke 4.3% 5.7% 3.4% <0.001

Peripheral Arterial Disease 6.5% 8.3% 5.3% <0.001

Myocardial Infarction 12.7% 12.5% 12.8% 0.69

CABG 10.1% 12.0% 9.0% <0.001

Heart Failure 8.7% 9.9% 8.0% 0.004

Hypertension 77.4% 85.2% 72.5% <0.001

Chronic Kidney Disease 9.5% 13.3% 7.1% <0.001

Dialysis 0.5% 0.8% 0.2% <0.001

SBP: Systolic Blood pressure; DBP: Diastolic Blood pressure

CABG: Coronary Artery Bypass Grafting
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*
Clinician specialty missing in 24.3% of all patients; 22.7% of patients with DM and 25.3% of patients without DM
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Table 2.

Statin Therapy and Lipid Levels in Patients with ASCVD

Diabetes
N=1302

No Diabetes
N=1980 p-value

Statin use 87.0% 81.5% <0.001

Guideline-recommended statin intensity use 47.9% 46.7% 0.53

 

Total cholesterol (mg/dL) 154.0 (132.0, 184.0) 160.0 (138.0, 190.0) <0.001

LDL-C (mg/dL) 82.0 (65.0, 105.0) 87.0 (70,0, 111.0) <0.001

 Achievement of LDL-C <100 (mg/dL) 71.0% 63.8% <0.001

Non-HDL-C (mg/dL) 104.0 (85.0, 134.0) 105.0 (84.0, 133.0) 0.90

HDL-C (mg/dL) 46.0 (38.0, 56.0) 52.0 (44.0, 63.0) <0.001

Triglyceride (mg/dL) 154.0 (107.0, 218.0) 123.5 (91.0, 174.0) <0.001
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