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Abstract

Question: Does the St. Vincent de Paul Diabetes Self-Management Education (DSME) program improve 

diabetic control among adults who have received care or are currently receiving care at the St. Vincent 

de Paul free clinic?

Background: Diabetes Mellitus is a disease that requires substantial lifestyle modification to control and 

prevent significant complication. Because of this, Diabetes Self-Management Education (DSME) is an 

important part of treatment. This study is designed to evaluate diabetic control among patients who 

have attended the program as compared to those who have not.

Methods: Subjects will be recruited from St. Vincent de Paul’s electronic health records (EHR). Patients 

having completed at least four DSME classes will be placed into the experimental group, and patients 

having completed fewer than four classes and who are not currently enrolled in a DSME program will be 

recruited into the control group. A combo of chart review, biometrics and survey will assess thirteen 

dichotomous variables either on-site or from medical records. A subject will be considered “controlled” 

with a pass in at least 70% of variables.

Results: The primary outcome for diabetic control, meeting the criteria for 70% of the quality metrics, 

was met in 46% of patients on the treatment group and 19% of those in the control (P=0.052). A1c was 

≤8% in 54% of the treatment group and 14% of the control (P=0.02) and blood pressure was controlled 

in 96% of the treatment group and 52% of the control group (P=0.04).

Conclusions: There was a nonsignificant improvement in overall diabetic control among patients who 

attended the DSME course, though A1c and blood pressure were significantly impacted. Though limited 

by sample size, the study shows that there is promise for future research in DSME.

Introduction



Type II diabetes affects 30.3 million people, approximately 9% of the US population. The 

incidence increases with age, with 1 in 4 adults over age 65 currently live with diabetes. Chronic 

microvascular and macrovascular changes in long standing diabetes results in end organ damage in 

multiple systems, demanding full-spectrum care. The 2018 American Diabetes Association (ADA) 

guidelines for diabetes management include monitoring HbA1c, blood lipids, blood pressure, foot 

health, eye health, kidney function, vaccination and medicine prescription1. On the patient’s side, 

management must also include attention to medication adherence, diet, smoking, exercise, and weight. 

While stress is placed on monitoring blood glucose levels, other evidence shows that glucose is not a 

reliable indicator of macrovascular disease, the most common cause of hospitalization among diabetic 

patients2,3. The incidence of hospitalization for cardiovascular disease is 2.7 times higher than among 

people not living with diabetes2. The incidence of hospitalization for infection is 2.6 times higher among 

diabetic patients, with hospitalization for diabetic neurological disease and respiratory illness each 

having approximately twice the incidence rate than among the non-diabetic population1. According to 

the CDC, 4.2 million (28.5%) of diabetics over 40 are suffering from diabetic retinopathy, with 655,000, 

(4.4%) living with disease advanced enough to cause severe vision loss4. In 2011, 228,924 people (0.7% 

of all people with diabetes) were living on chronic dialysis or with a kidney transplant4. In 2010, 73,000 

non-traumatic lower limb amputations were performed on diabetics 20 or older4. 60% of all non-

traumatic lower limb amputations performed on individuals older than 20 occur in patients with 

diabetes4. In addition to these, 35-40% of people with diabetes will have it listed on their death 

certificate and 10-15% of diabetics will have it listed as the underlying cause of death5. The most 

successful routes of care involve early detection and aggressive, multifaceted treatment and 

management to prevent irreversible decline6. Unfortunately, rates of comprehensive care in the US are 

relatively low, with only 68.5% having two or more A1c tests in the last year, 67.5% receiving an annual 

foot exam, 62.8% receiving an annual dilated eye exam. Even lower are the rates of vaccination (50.1% 



receiving a flu vaccine annually and 42.5% having ever had a pneumococcal vaccine) and only 57.5% of 

Americans with diabetes have ever attended a DSME class7. 

Socioeconomic status can be a major deciding factor in healthcare. As income becomes more 

limited, so too does access to food, safe housing, education, medication, and professional healthcare 

services like endocrinologists or dieticians8. These effects are particularly profound in a disease as 

complex in scope as diabetes mellitus.  Less than 6% of people with  diabetes living in the lower 

socioeconomic groups, were up to date on their HbA1c, microalbuminuria, retinopathy, and neuropathy 

checks9. Other research analyzing access to food and medication showed that one quarter of Americans 

with diabetes may have difficulty obtaining food to maintain a diabetic diet. A significant number of 

these individuals may also have difficulty in obtaining sufficient medication to manage the disease, 

leading to infrequent or nonexistent use of necessary medicines10. Evidence also links race, 

socioeconomic status and geographical location all as contributors for increased hospital admittance and

mortality secondary to diabetes mellitus11. 

Because lifestyle modification is so vital in the long-term control of diabetes mellitus, it is 

important that the patient is involved in his or her own health, and education is an important part of 

this. The most recent ADA guidelines consider DSME to be a vital part of complete care of the diabetic 

patient, and state that each person should be involved in such a program after diagnosis with diabetes. 

The American Association of Diabetes Educators (AADE) has shifted the focus of diabetes education to 

be centered on self-care behavior modification focusing on healthy diet, active lifestyle, monitoring, 

medication use, problem solving, healthy coping, and reducing risks. While curricula may vary between 

DSME programs, the AADE suggests a focus to be centered on these behaviors, with a secondary goal to 

monitor the efficacy of each program and communicate results for continuous quality improvement 

among diabetes educators12.  Multiple studies have shown improvements in weight loss, A1c, high 



density lipoprotein, and triglyceride levels13,14,15. There are a number these studies evaluating a lab value 

or disease-oriented outcomes on the effect of DSME yet there is a lack of data analyzing patient-

oriented outcomes that matter.

The St. Vincent de Paul Virginia G. Piper Medical & Dental Clinic was established to provide care 

to the medically underserved population in Phoenix, Arizona. In order to address type II diabetes, the 

clinic added a dietician-run education program in 2000 called the Family Wellness Program. The 

curriculum is designed off the AADE7 model of DSME. In 2015 the program received accreditation 

through the AADE as a recognized education center through the Diabetes Education Accreditation 

Program. 

This project is designed to analyze the long-term benefits of Diabetes Self-Management 

Education (DSME) program with a high risk uninsured population and to gauge the role of DSME in 

health maintenance and potential for decreased cost, morbidity and mortality among a medically 

underserved population. 

Methods

This study is designed to determine if ‘diabetic control’ is significantly increased among adults 

who have completed ≥ 4 of 7 of classes in the St. Vincent de Paul DSME curriculum.

Subjects

Subjects were enrolled from the St. Vincent de Paul free clinic. To be eligible participant had to 

be over 18 years old, have type II diabetes mellitus, been a patient at SVdP, and had to be transitioned 

from the clinic at least six months prior to data collection in July 2017. Patients Seen in the clinic from 

2014-2017 were considered.



Patients in the treatment group were identified through records maintained by the St. Vincent 

DSME program, if they have completed ≥ 4 out of 7 classes, they were considered for the treatment 

group. 

Patients in the control group were identified through the St. Vincent DSME or medical clinic 

records, have not completed any DSME classes and are not currently enrolled in a DSME program to be 

considered for the control group. Patients were contacted over the phone in July 2017. Subjects 

returned to the St. Vincent de Paul clinic for data collection. All data was collected in person at the St. 

Vincent de Paul medical clinic and from chart review. A multifactor analysis was performed, with 

outcome measures listed below

Outcome Measures

The primary outcome is diabetic control as understood by a composite of 13 dichotomous 

quality metrics shown in Figure 1. A subject was considered to have diabetic control if they met the 

requirements of ≥70% of variables. For subjects whom specific quality metrics did not apply their total 

control was assessed by 70% of variables that they met criteria for. For example, the control of a subject 

without hypertension or microalbuminuria was not penalized based on their lack of ACE inhibitor use.   A

subanalysis was also performed investing the trends in the individual quality metric completion rates. 



Category Condition to meet

A1c ≤8%

Blood 

Pressure
<140/90mmHg

ACE 

Inhibitor

Using an ACE if there is evidence of hypertension (BP ≥140/90) or 

microalbuminuria

Lipid 

Monitoring
Lipid Panel on file

Statin Using a statin if ≥40yo, or <40yo with a cardiovascular disease risk factor

Foot 

Health
Foot exam within the last 12 months

Eye Health Eye exam within the last 24 months

Kidney 

Health
Kidney function test within the last 12 months

Vaccination Up to date on influenza, pneumonia and hepatitis B#1

Smoking Not smoking

Aspirin Using aspirin if 10-year ASCVD risk ≥ 10%

Exercise Moderate exercise ≥150 minutes per week

Diet Diet modifications to control blood sugar

Physician 

Follow -Up
Has visited a primary care physician in the last 6 months

Hospital 

Admission
Has not been admitted to a hospital in the last 12 months

Figure 1: Primary Outcomes



Statistical Methods

The primary outcome is the proportion of people who are considered to be controlled between 

the intervention and control group. If we assume that 0% of the control group is controlled 22 treatment

and 22 control subjects are needed to detect a 10% increase in the number of “diabetic control” within 

the intervention group with a statistical power of 80%.  Logistic regression was implemented to 

ascertain the likelihood of obtaining diabetic control between the intervention and control groups after 

adjusting for potential confounders. Odds ratios and 95% Confidence intervals was reported. All p-values

are 2-sided and p&lt;0.05 was considered to be statistically significant.

Statistical Analysis

Demographic and clinical characteristics in the intervention and control groups were assessed 

using means, standard deviations for continuous variables and frequencies, proportions for categorical 

variables. The Wilcoxon Rank sum compared continuous variables between the intervention and control 

groups. These variables include A1c and blood pressure.

Fisher’s Exact was used to compare categorical variables. These variables include blood lipids, 

statins, ACE inhibitors, foot, health, eye health, kidney function, vaccination, smoking, aspirin, exercise, 

and diet. 

Results

There were 45 subjects total, 24 in the treatment group and 21 in the control. Sex was 54% male

in the treatment group 43% male in the control group.  Mean age was 50.3 in the treatment group and 

55.6 in the control group. Mean BMI was 29.9 in the treatment group and 30.4 in the control group. 

Ethnicity was entirely Hispanic in the treatment group with one non-Hispanic Caucasian subject in the 

control group (95.2% Hispanic). Treatment group mean initial A1c was 8.4 and final A1c before discharge



from the clinic was 7.5. Control mean initial A1c values were 9.7 and final values before discharge from 

the clinic were 9.8. Patients in the treatment group were last seen on average 18 months before the 

study, with their final DSME class also being an average of 18 months before the study. Patients from 

the control group were last seen on average 23 months before the study.  See Figure 2 for baseline 

demographics .



Baseline Demographics

Group Age Sex BMI A1c

Femal

e Male First Latest

Both 55±9.72 49% 51% 29.1±7.11 9.1±2.43 9.2±2.71

Treatment 53±8.83 44% 56% 29.1±7.47 8.4±2.63 7.5±2.59

Control 56±9.97 52% 48% 28.2±6.84 9.7±2.16 10.8±2.55

Group Language Ethnicity Months Since

Spanish English Hispanic Caucasian Last Visit Last Class

Both 96% 4% 98% 2% 20±7.79 18±9.46

Treatment 96% 4% 100% 0% 18±7.51 18±9.46

Control 95% 5% 95% 5% 23±7.92

Figure 2: Baseline subject demographics

 The primary outcome for diabetic control, meeting the criteria for 70% of the quality metrics, 

was met in 46% of patients on the treatment group and 19% of those in the control (P=0.052). A1c was 

≤8% in 54% of the treatment group and 14% of the control (P=0.02) and blood pressure was controlled 

in 96% of the treatment group and 52% of the control group (P=0.04/0.13). In the control group 44.4% 

of patients who met guidelines for aspirin therapy were using aspirin, and in the control group 66.7% of 

patients who met guidelines were using aspirin (P=1.0). In the treatment group of the patients who met 

guidelines for ACE inhibitor use, 40% of them were on an ACE inhibitor, and in the control group 58.8% 

of patients who met guidelines were using an ACE inhibitor (P=0.28). In the treatment group, 41.7% of 

patients who required statins were using them and 52.3% of control group patients who met guidelines 

for statins were on a statin (P=0.78). In the treatment group 41.7% of patients were up to date on a foot 



exam with 23.8% of control patients up to date on a foot exam (P=0.21) In the treatment group 58.3% of

treatment patients and 57.1% of control patients were up to date on eye exams (P=0.93). In the 

treatment group 37.5% of patients and 23.8% of control patients met project guidelines for vaccination 

(P=0.32). In the treatment group 91.7% of patients were nonsmokers and 85.7% of the control group 

were nonsmokers (P=0.52). In the treatment group 58.3% of patients and 42.9% of control patients met 

exercise recommendations (P=0.30). In the treatment group 100.0% of patients and in the control group

76.2% of patients changed their diets to control blood sugar (P=0.01). 50.0% of treatment patients and 

42.8% of control patients had seen a PCP in the last 6 months (P=0.63). In the treatment group 75.0% 

and in the control group 71.4% had not been admitted to a hospital within the last 12 months.

Overall outcomes are shown in Figure 3 while individual outcomes are compared in Figure 4 and

Figure 5.

Figure 3: Diabetic control
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Primary Outcomes

A1c BP ACEI Statin

Lipid 

Panel

Foot 

Exam

Eye 

Exam

Kidney 

Function

Treatment 

(N=24) 0.54, 13/24

0.96

23/24

0.40

6/15

0.48

10/21 1.00 24/24 0.42 10/24

0.58

14/24 0.50 12/24

Control 

(N=21) 0.14 3/21

0.52

11/21

0.59

10/17 0.52 0.95 20/21 0.24 5/21

0.57

12/21 0.38 4/21

Vaccina

tion

Smoki

ng ASA

Exerc

ise Diet PCP f/u

Hospit

al

Diabetic 

Control

Treatment 

(N=24) 0.38 9/24

0.92

22/24

0.44

4/9

0.58

14/24 1.00 24/24 0.50 12/24

0.75

18/24 0.46 11/24

Control 

(N=21) 0.24 5/21

0.86

18/21

0.67

8/12

0.43

9/21 0.76 16/21 0.43 9/21

0.71

15/21 0.19 4/21

Figure 5. Numerical Outcomes

Conclusions

An analysis on the primary endpoint, being a passing value in 70% of criteria demonstrated a 

nonsignificant (P=0.052) difference between the treatment and control groups. Based on the data 

obtained in the study, diabetic control, as defined by a passing score in 70% of recorded values, was not 

significantly altered by DSME.

The two groups in the study demonstrated several notable differences. The most significant 

differences were seen in A1c and blood pressure, with an approximately fourfold and twofold respective

improvement in rates of control between the two groups. Additionally, there was also significant 

improvement in likelihood of receiving a foot exam, vaccine status, exercise, and diet adherence among 

patients who attended the DSME course.



Control patients, who never attended a DSME class had significantly higher use of ACE inhibitor 

drugs and aspirin. Lipid panels, eye exams, kidney function tests, smoking status, Primary Care Physician 

(PCP) follow-up, and hospitalization rates were similar between both groups.

Discussion

The study obtained somewhat unexpected results. The conclusion from the data is that DSME 

may not play a large role in comprehensive diabetic control. This may be brought somewhat into 

question however, by the p-value of .052. Given a longer study time and larger sample size, the data 

may point toward a more convincing conclusion on the efficacy of DSME. 

Although there was not a clear difference in overall control, there was better evidence for the 

effect of DSME on individual variables.  The odds of having a controlled A1c. Blood sugar is most tightly 

linked to nephropathy, retinopathy, and neuropathy, and a reduction in these sequelae will greatly 

improve quality of life and decrease healthcare costs among the treatment group. Additionally, 

hypertension is most closely linked to large-vessel disease, including coronary and cerebrovascular 

disease, the primary causes of death among individuals with DM2. Diet adherence and exercise was 

improved among the treatment group, pointing toward the role of education in maintaining a healthy 

lifestyle. Taken as a whole, patients receiving DSME are considerably more likely to have tighter control 

over a number of important health metrics.

Certain variables would not have changed during the follow up study and are in a sense 

evaluating how well the patients were managed pre-transition from the SVdP clinic.  If a number of the 

variables were left off (smoking, foot exam, eye exam, vaccines), more carefully investigated (need for 

ACEI, ASA) and/or the follow up time was increased the overall control between treatment and control 

group has the potential to drastically change.



A very low incidence of smoking in this particular population should lead to dropping of the 

variable from overall control. The improvement in vaccine status and foot exams are tied to the primary 

care physician, but PCP follow-up was unchanged between the two groups.  Long term control of 

diabetes requires close attention with a PCP, and only 50% of the treatment and 43% of the control had 

seen a PCP within the last 6 months. This factor is a particular challenge when working among an 

uninsured population, and while the free clinic to federally qualified health center (FQHC) transition has 

received limited research, the emergency department to FQHC transfer rate has been measured around 

9% to 22% and up to 37% in some studies16,17. These statistics demonstrate an  inconsistent follow-up 

rate for longitudinal healthcare among uninsured patients, and while the numbers shown in this study 

are better than those seen from hospital emergency departments, they are not ideal for any type of 

comprehensive diabetic care.  Once preliminary results of this study were available to SVdP the clinic 

decided to redesign the transition process and study its efficacy.

The control group outperformed the treatment group in aspirin and ACE inhibitor usage. Blood 

pressure was much better controlled among the treatment group which points toward overtreatment or

indication drift once establishing with the FQHC. An issue with these two data points is that their power 

is reduced by the number of patients who needed to use aspirin or ACE inhibitors. 15 of the 24 

treatment subjects (62.5%) and 17 of the 21 control subjects (80.9%) were prescribed an ACE inhibitor. 

Aspirin use had a similar outcome, it was only necessary in 8 of the 24 treatment patients (33.3%) and 

12 of the 21 control patients (57.1%).

This study showed patients attending a DSME course to be 16 times more likely to have good 

overall diabetic control, especially among A1c, BP, diet, and exercise. No medication can claim such 

global effects, and the only adverse effects involved with DSME are transportation and the time required

to attend monthly classes for seven months. The outcomes of this study should point toward the role 



that DSME should play in diabetic care. Many organizations offer DSME programs for all relevant 

patients, but there may be a role for Medicare and private insurance companies to improve coverage 

and incentives for use of DSME. Should education become more accepted and supported as an effective 

treatment for diabetes, the health benefits are difficult to predict, but with diabetes as prevalent as it is, 

reductions in mortality and morbidity even by a few percent could reduce deaths by thousands and 

healthcare dollars spent by billions.

Limitations

There are many limitations to this study. 

Volunteer bias 

Bias is inherent to research on volunteers.  It is believed that patients who are willing and able 

to put forth the time to attend classes are more likely to be motivated to employ lifestyle changes and 

adhere to medical advice. This effect would have been less if the cutoff was >3 classes for the treatment 

and ≤3 classes for the control group.  

Baseline difference in A1C

Baseline differences in mean A1c values between the two groups made significant control more 

attainable by the treatment group rather than the control. A decrease in 0.4 and 1.7% in overall A1C in 

the treatment and control groups respectively was required to achieve control.  The difference in initial 

A1C may also create bias on the patients’ willingness to adhere to lifestyle and medication 

recommendations and do not just reflect an easier path to a controlled A1C.

Difference in Mean Follow-up



The difference in mean follow-up time for data collection (18 versus 23 months) may have also 

influenced findings.  The control group had 22% more time to ‘lose’ control with respect to the 

individual variables and overall control.  

Sample size and time to follow up

The limited sample size afforded by the clinic reduced the likelihood of obtaining data required 

for statistical significance. The study was limited to data from a short window of time, ideally this study 

would have required a 24-month lag time before data collection and would have involved multiple 

clinics who have DSME running simultaneously.

Not patient oriented

Like many of the previous studies this looks at surrogates of disease or markers of control as 

opposed to actual outcomes.  Although hospitalization rates were compared and there was not 

difference between groups, the rates of end organ damage or death were not. 

Generalizable

Among the population assessed by the research, there are many barriers to care, including the 

financial cost of care, the time required for multiple office visits, and the transportation required to see 

healthcare providers. Limited access to follow-up care would likely reduce pass rates in many of the 

variables assessed. These barriers exist ubiquitously across the population studied, and their role was 

not assessed as part of the study. 

 Further research with more subjects over a longer period of time and more applicable variables 

and outcomes will further explain the impact of DSME.
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