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ABSTRACT

OBJECTIVE: Diabetic preventative health maintenance involves (1) adherence to guidelines and (2) appropriate documentation. This study eval-
uates the frequency with which internal medicine (IM) residents met these two outcomes. We also evaluated if there were differences in outcomes
between resident classes.

METHODS: In this retrospective analysis, 234 diabetic outpatient visits were analyzed. Guidelines were derived from the American Diabetes
Association (ADA). The outcomes for each guideline were averaged and stratified by resident class. Averages within and between classes
were compared using the student’s paired t-test and one-way ANOVA respectively.

RESULTS: Classes were most adherent to A1c testing guidelines (PGY-1 96.1%, PGY-2 97.6%, and PGY-3 95.9%). PGY-1 and PGY-2 classes
were least adherent to podiatry (27.5% and 17.6% respectively), whereas PGY-3 had equal least adherence rates to podiatry and lifestyle mod-
ification guidelines (36.7%). All classes had highest rates in documenting A1c findings (PGY-1 92.2%, PGY-2 97.6%, and PGY-3 85.7%) and low-
est rates in documenting relevant podiatry information (PGY-1 5.9%, PGY-2 5.9%, and PGY-3 11.2%). Comparing sequential resident classes,
there was a decline in lifestyle counselling and documentation from PGY-1 to PGY-2. From PGY-2 to PGY-3, there was improvement in adherence
to statin, podiatry, microalbuminuria, and monofilament guidelines. There was also improvement in documenting statin and monofilament usage,
however, A1c reporting declined.

CONCLUSION: The findings of the study suggest disproportionate levels of care in diabetes preventative management. Additionally, program
directors should take caution in assuming linear improvement with sequential resident classes.
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Introduction
Diabetes mellitus (DM) is a chronic multisystem disease charac-

terized by altered glucose metabolism leading to hypoglycemia,

hyperglycemia, and their short and long-term complications.

Short-term complications include diabetic ketoacidosis (DKA),

hyperosmolar hyperglycemic state (HHS), and hypoglycemic

crisis. Long-term sequelae are classically divided into microvascu-

lar complications such as retinopathy, nephropathy, and neuropa-

thy as well as macrovascular complications such as atherosclerosis.1

Within the United States (US), DM is the seventh leading cause

of death, and is the most common contributing factor to chronic

kidney disease (CKD) and lower limb amputations2.

From 1999 to 2010, there were noted improvements in glucose,

blood pressure, and lipid control in US adults with diabetes3. These

trends can be partly attributed to the development of efficacious

anti-glycemic drugs as well as frequent revisions of evidence-based

guidelines by the American Diabetes Association (ADA)4,5. A

recently published retrospective study however has shown that

since 2010, glycemic and blood pressure control have declined,6

and there have been increased rates of hyperglycemic emergencies,

such as amputations of the feet or legs7. It has been postulated that

national declines may be due to shifts towards more conservative

management6, but there is a paucity of objective data that docu-

ments clinician practicing behaviour, such as how frequently they

adhere to ADA guidelines. Another poorly studied aspect of care

is the frequency with which preventative care findings are docu-

mented within the electronic health record (EHR).

Documentation is crucial as it allows for anticipatory management

at future visits, ensures that needed pharmacological interventions

or testing for patients are not overdue, and disinhibits perpetuating

behaviours of guideline non-adherence. Lastly to our knowledge,

there are no studies that evaluate the practicing pattern of internal

medicine (IM) residents in the outpatient setting, despite them

being central to the medical staff.
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The goals of this study therefore were to (1) determine how

frequently residents adhere to ADA preventative guidelines and

(2) how frequently they document their findings within the

EHR. We hypothesized residents to have higher outcomes in

A1c, since this parameter is emphasized in both inpatient and

outpatient medicine. We predicted lowest outcomes to be in

podiatry given the noted trends7 as well as the fact that the para-

meter is primarily addressed in the outpatient setting; at present,

IM education at academic centres is centered around an inpatient

training model. As a secondary goal, we investigated if there were

differences in performance between resident classes. We pre-

dicted significant improvement in outcome rates with each sub-

sequent resident class as they obtained more clinical experience.

Material and Methods

Study Design

The study is a retrospective analysis that evaluated resident

practicing and charting behaviors between April-May 2019.

The time frame within Spring towards the end of the resident

year, was purposeful to ensure that resident practicing behaviors

would not be confounded by inexperience. The outcomes

included: (1) adherence to ADA guidelines in the treatment

of patients with both Type 1 (T1DM) and Type 2 (T2DM)

diabetes and (2) appropriate documentation of preventative

care findings in the EHR. The ADA guidelines were simplified

into eight different parameters (Table 1). The EHR used was

the Centricity™ Electronic Medical Record 9.12.

Population and Location

The study analyzed the charts of 234 visits of patients with

known DM diagnoses, at an urban outpatient clinic affiliated

with a large US teaching hospital. The clinic is designed to

provide primary medical service and specialized services (ie,

podiatric, dental, and ophthalmologic care) to uninsured and

underinsured peoples. The no-show rate is about 25 to 30%,

which takes into account first time visits and follow-up patients.

Each patient visit is allotted 15 minutes. 232 visits involved

patients with T2DM and 2 involved patients with T1DM.

225 visits were initial visits, and 9 visits were follow-ups,

which we collected as separate encounters to evaluate primary

outcomes. A first-year resident (PGY-1) was the primary care-

taker for 51, a second-year resident (PGY-2) for 85, and a

third-year resident (PGY-3) for 98 visits. Of note, no patient

was actively pregnant within the two-month study period.

Additionally, all resident classes have equal duty times (10

weeks) within the outpatient setting per the residency pro-

gram’s curriculum, with board review during their outpatient

time tailored towards diabetes management.

Data Collection and Statistical Analysis

The frequency with which a resident met the two outcomes was

recorded quantitatively as a percent average over the two-month

span, with associated 95% confidence interval. These averages

were stratified across resident year. Statistically significant dif-

ferences between ADA parameters within resident groups

were determined using the student’s paired t-test. Primary

Table 1. Summary of focused ADA preventative parameters.

ADA PARAMETER ADA RECOMMENDATION

Cholesterol Moderate-intensity statin should be started on patients above 40, on patients younger than 40 with CVD, and
can be considered in patients younger than 40 with no CVD present if LDL-c level is above 100 mg/dL or if risk
factors are present8.

Hemoglobin A1c A1c should be checked twice per year for those with glycemic control, defined as < 7% (mmol/mol), or thrice
per year for patients lacking control9.

RAASi RAASi should be prescribed to all patients with uncontrolled HTN (defined as > 140/90 mmHg) or if
microalbuminuria is present10,11.

Podiatry Patients with T1DM should receive annual foot exams 5 years after diagnosis. T2DM patients should receive
annual exams. Exams should consist of vascular assessment, (ie, pulses with ABI if needed) starting at the
time of diagnosis12 as well as recommendation for therapeutic footwear.

Eyes Patients with T1DM should receive comprehensive eye examinations by an eye specialist annually 5 years
after diagnosis. T2DM patients should receive annual exams at the time of diagnosis13–16.

Diet, Exercise, and Smoking Lifestyle modification counseling should occur at each patient encounter. Diets should be rich in fruits and
vegetables and low in saturated fat, red meats, and sodium. Patients should engage in 150 min or more of
moderate exercise weekly17,18. Patients should be encouraged to refrain from smoking.

Microalbuminuria Microalbuminuria should be assessed annually for T2DM and 5 years after diagnosis for T1DM,19 showing a
positive 24-hour urinary collection in 2 of 3 specimens over 3 to 6-month period.

Monofilament Patients with T1DM should receive annual monofilament testing 5 years after diagnosis. T2DM patients should
receive annual exams starting at the time of diagnosis20

Abbrevations: ADA, American Diabetes Association; CVD, Cardiovascular disease; LDL-c, Low-density lipoprotein cholesterol; RAASi, Renin-angiotensin-aldosterone
system inhibitor; HTN, Hypertension; ABI, ankle-brachial index.
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outcome performances between resident groups were calculated

using one-way analyses of variance (ANOVA). Post-hoc Tukey

HSD (ie, Honest Statistical Difference) was used to determine

which groups within ANOVA had true differences for the

parameter of interest. A p-value < 0.05 was used to determine

statistically significant differences.

Results

Parameters with Highest and Lowest Adherence Rates to
ADA Guidelines per Class

All classes were most adherent to the A1c testing guidelines

(PGY-1 96.1%, PGY-2 97.6%, PGY-3 95.9%). The PGY-1

residents were equally as adherent to use of RAASi (92.2%; p

= 0.405 when compared to A1c) and PGY-3 residents were

also equally adherent to RAASi and statin usage, at rates of

93.9% and 90.8% (p= 0.26 and 0.15 respectively when com-

pared to A1c). The parameter with least adherence differed

slightly between the three classes: podiatry was the least

adhered to parameter for PGY-1 (27.5%) and PGY-2

(17.6%), while podiatry and lifestyle modification were

equally not adhered to in the PGY-3 class (36.7% with no

statistical difference). Otherwise, A1c and podiatry guideline

adherence statistically differed from every remaining parameter

in all classes (p < 0.05; Table 2).

Parameters with Highest and Lowest Documentation Rates
per Class

Highest and lowest documentation rates were consistent with

guideline adherence findings. All classes had highest documen-

ted rates with A1c findings (PGY-1 92.2%, PGY-2 97.6%,

PGY-3 85.7%) with additional statistically similar documenta-

tion of RAASi in the PGY-3 class (79.6%; p= 0.26 when com-

pared to A1c documentation). Documenting relevant podiatry

information was the lowest for all classes: PGY-1 and PGY-2

equally at 5.9% and for PGY-3 at 11.2%. As before, A1c and

podiatry documentation rates were significantly different from

every remaining parameter in all classes (p < 0.05; Table 3).

Changes in Primary Outcomes Rates Between Resident
Classes

Primary outcome rates of diet, exercise, and smoking cessation

counseling statistically declined from PGY-1 to PGY-2 (p=

Table 2. Percentage of visits in which adherence to ADA parameter was met stratified by resident year.

CHOLESTEROL A1C RAASi PODIATRY EYES DIET/EXC MICROALB MONOFIL

PGY-1
p-valuea

74.5
[62.1 to 86.9]b

0.0019

96.1
[93.1 to 99.1]

---

92.2
[85.2 to 99.2]

0.405

27.5
[24.4 to 30.6]

<0.0001

56.9
[43.2 to 70.6]

<0.0001

52.9
[41.7 to 63.2]

<0.0001

49.0
[35.2 to 62.8]

<0.0001

55.0
[41.6 to 59.5]

<0.0001

PGY-2
p-value

77.6
[68.9 to 86.3]

<0.0001

97.6
[95.6 to 99.6]

---

85.9
[78.5 to 93.3]

0.005

17.6
[16.0 to 19.2]
< 0.0001

48.2
[37.5 to 48.9]
< 0.0001

30.6
[28.6 to 32.6]
< 0.0001

55.3
[44.7 to 65.9]

<0.0001

28.2
[27.6 to 28.8]
< 0.0001

PGY-3
p-value

90.8
[85.1 to 96.5]

0.15

95.9
[89.2 to 98.6]

---

93.9
[94 to 99.8]

0.26

36.7
[32.8 to 40.6]
< 0.0001

53.1
[43.2 to 54.1]
< 0.0001

36.7
[34.6 to 38.8]
< 0.0001

78.6
[70.5 to 88.7]
< 0.0001

56.3
[53.9 to 58.8]
< 0.0001

ap-values were compared to the A1c parameter within that resident class (ie, the p-value comparing A1c to RAASi adherence in the PGY-1 class was 0.405).
bBracket ranges below the raw percentages represent 95% confidence intervals.
Abbreviations: ADA, American Diabetes Association; RAASi: Renin-angiotensin-aldosterone system inhibitor; Diet/Exc., Diet, exercise, and smoking counseling cessation;
Microalb: microalbuminuria testing; Monofil, monofilament testing.

Table 3. Percentage of visits in which documentation of ADA parameter was met stratified by resident year.

CHOLESTEROL A1C RAASI PODIATRY EYES DIET/EXC MICROALB MONOFIL

PGY-1
p-valuea

39.2
[26.1 to 42.3]b

<0.0001

92.2
[84.7 to 99.9]

---

47.1
[33.9 to 50.4]

<0.0001

5.9
[1.7 to 10.1]
<0.0001

21.6
[10.2 to 33.0]

<0.0001

52.9
[41.7 to 54.1]

<0.0001

17.6
[13.3 to 21.9]

<0.0001

27.5
[26.3 to 28.7]

<0.0001

PGY-2
p-value

42.4
[31.8 to 53.0]
< 0.0001

97.6
[95.4 to 98.8]

---

70.6
[50.9 to 80.3]

0.002

5.9
[2.7- 9.1]
< 0.0001

20.0
[12.4 to 28.6]
< 0.0001

30.6
[28.6 to 32.6]
< 0.0001

21.2
[15.6 to 26.8]
< 0.0001

14.1
[13.4 to 14.8]
< 0.0001

PGY-3
p-value

61.2
[50.5 to 71.7]
< 0.0001

85.7
[78.7 to 92.7]

---

79.6
[71.0 to 86.6]

0.26

11.2
[9.0 to 13.4]
< 0.0001

28.6
[19.6 to 37.6]
< 0.0001

36.7
[36.7 to 38.8]
< 0.0001

35.7
[32.5 to 40.0]
< 0.0001

29.5
[28.6 to 30.4]
< 0.0001

ap-values were compared to the A1c parameter within that resident class.
bBracket ranges below the raw percentages represent 95% confidence intervals.
Abbreviations: ADA, American Diabetes Association; RAASi, Renin-angiotensin-aldosterone system inhibitor; Diet/Exc., Diet, exercise, and smoking counseling cessation;
Microalb: microalbuminuria testing; Monofil, monofilament testing.
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0.046). There was additionally a decline in monofilament

testing adherence (p= 0.006), however documentation of

RAASi usage increased (p= 0.02). From PGY-2 to PGY-3,

there was significant improvement in adherence to statin

usage, podiatry care, microalbuminuria testing, and monofila-

ment testing guidelines. There was also improvement with doc-

umenting statin and monofilament usage (p < 0.05), however,

A1c reporting declined (p= 0.011; Tables 4 and 5).

Discussion

A1c Primary Outcomes

Within all three resident classes, the A1c guideline had the

highest rates of ADA adherence and documentation, aligning

with the primary hypothesis of the study. Explanations for

these outcomes include the universally accepted, evidence-

based utility of the A1c test in guiding therapy, which

extends to both inpatient and outpatient medical practice, as

well as the emphasis placed on this parameter as part of the

overarching didactic educational curriculum.

When comparing A1c primary outcomes between resident

classes, there were no differences in adhering to A1c testing fre-

quency, but we attribute these findings to the fact that primary

outcome rates for A1c are relatively near perfect scores. The sta-

tistically significant decline in documentation rates of A1c levels

from PGY-2 to PGY-3 could very well be an outlier that nor-

malizes if the study were more strongly powered to reduce the

Type II error rate, such as being longitudinal rather than a two-

month snapshot in time.

Podiatry Primary Outcomes

The lowest rates of both primary outcomes in all three resident

classes were found in the podiatry parameter, which also

aligned with the primary hypothesis. The lower statistics in podia-

try adherence may be multifactorial. A simple explanation is a

mere lack of resident education on recommended podiatry care

guidelines. Another reason may be due to the false sense of secur-

ity that may exist with reassuring lab results and physical exam

findings, dissuading residents from referring patients to podia-

trists, especially those that require a more comprehensive vascular

assessment. Suboptimal documentation rates may be a result of

residents underscoring the importance of noting relevant podia-

tric information within their progress notes or history and physi-

cals (H&Ps). A systems-based explanation is that the Centricity

EMR places specialist referral results in a different location than

in the notes section in the chart. Thus, a resident may see the

referral and believe that documentation is appropriate, and there-

fore not include it within their note. The implication is that per-

tinent podiatry information would not be included in official

documentation, which may perpetuate future instances of resident

non-adherence to recommended guidelines.

There were no statistically significant differences in podiatry

documentation rates between any resident class, alluding to sys-

temic issues that could potentially be affecting the documenta-

tion performance of every class. Such issues can include EHR

systems-based issue as highlighted above, cultural issues by

the residency program and leadership in undervaluing or over-

looking podiatry documentation, or merely a failure for the resi-

dent to understand that podiatry documentation within the

note is necessary even if a referral exists within an “Orders”
or “Referrals” section of the EHR.

Primary Outcome Rates of non-A1c Parameters Within
Resident Classes

Reasons that can globally explain the significant underperfor-

mance in non-A1c parameters include lack of resident educa-

tion on the full complement of ADA guidelines, uneven

allocation of importance to certain parameters by both residents

and supervising attending physicians, resident inattentiveness,

and staff shortages. In addition, the current resident educational

Table 4. p-values when comparing ADA parameter adherence rates between resident classes.

PGY COMPARISON CHOLESTEROL A1C RAASi PODIATRY EYES DIET/EXC MICROALB MONOFIL

PGY-1 versus PGY-2 0.900 0.867 0.447 0.401 0.590 0.046 0.713 0.006

PGY-2 versus PGY-3 0.030 0.799 0.156 0.027 0.773 0.651 0.003 0.001

Abbreviations: ADA, American Diabetes Association; RAASi: Renin-angiotensin-aldosterone system inhibitor
Diet/Exc.: Diet, exercise, and smoking counseling cessation; Microalb, microalbuminuria testing; Monofil, monofilament testing.

Table 5. p-values when comparing documentation rates per parameter between resident classes.

PGY COMPARISON CHOLESTEROL A1C RAASI PODIATRY EYES DIET/EXC MICROALB MONOFIL

PGY-1 versus PGY-2 0.900 0.503 0.020 0.900 0.900 0.025 0.883 0.175

PGY-2 versus PGY-3 0.028 0.011 0.459 0.388 0.369 0.652 0.066 0.037

Abbreviations: ADA, American Diabetes Association; RAASi: Renin-angiotensin-aldosterone system inhibitor
Diet/Exc.: Diet, exercise, and smoking counseling cessation; Microalb, microalbuminuria testing; Monofil, monofilament testing.
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model accounts for more inpatient clinical time, which may

explain lower primary outcome rates for parameters which are

more commonly dealt with in the outpatient setting (ie, eye

care referrals, microalbuminuria analysis, monofilament exam,

lifestyle counseling). Lastly, unique to the setting of the

study, the no-show rate is known to be poor. Thus, subsequent

patient visits may focus more on emergent care as opposed to

ADA preventative recommendations within the allotted

appointment time.

Lower outcome rates of certain parameters may have more

specific explanations, in addition to the global ones. For

example, lower rates of adherence to the monofilament para-

meter can be explained by lack of confidence in appropriately

performing the exam (ie, resident may be unsure of recom-

mended plantar sites to use), but also by lack of readily available

monofilaments; the limited time per patient visit may further

limit the resident from actively obtaining the instrument.

Lower eye referral rates may best be explained by discordance

between a patient’s subjective lack of visual disturbances and

ADA guidelines, similar to podiatry.

Lifestyle modification counselling (ie, diet, exercise, and

smoking cessation counseling) may have been fulfilled by the

resident. However, if there was a failure to document that

event within the note, it would have been registered as poor

adherence, since charting review was the sole way to determine

if adherence was met for this parameter.

Primary Outcome Trends of non-A1c Parameters Between
Classes

The decline in adherence to lifestyle modification counseling

and monofilament testing from PGY-1 to PGY-2 conflicts

with the hypothesis that there would be improvement in

sequential classes. There was however significant improvement

in adherence to statin use, podiatry care, microalbuminuria, and

monofilament testing guidelines from PGY-2 to PGY-3.

These trends suggest that (1) trainees may benefit from con-

tinuous and early reinforcement of guidelines by program direc-

tors to accelerate and maintain resident growth, (2) more time

may be needed throughout the residency training for there to be

maturation in key foundations of diabetes preventative knowl-

edge, or (3) there may have been intrinsic differences between

residency groups that disallow appropriate comparisons.

Expanding on the third point, comparing trends between

sequential resident classes assumes that each resident class is

equal and controlled for with confounding variables (ie, baseline

intelligence, work ethic, research experience, diabetes knowl-

edge). Therefore, any noted significant difference would then

be attributed to experiential learning, rather than intrinsic dif-

ferences between classes. Thus, it would be more appropriate

to instead follow the same class longitudinally, rather than com-

paring different resident class performances. To this end, a safe

suggestion would then be for program directors to take caution

in assuming linear, predictable improvement (as it pertains to

the outcomes of this paper) with sequential resident classes.

Limitations

Limitations include the smaller sample size as well as the two-

month time frame with which the study was carried out, limit-

ing the study’s power. To this end, we feel this paper best be

used as a snapshot in time rather than a longitudinal assess-

ment. The paper also does not approximate resident care for

T1DM patients given their low sample size. Another limitation

is the single setting used in the study and the inherent nature of

the outpatient site, where patients exhibit inconsistent

follow-up. Lastly, this paper viewed ADA guidelines as the

gold-standard. If residents were adherent to a different set of

preventative guidelines, it would not have been accounted for

in this study.

Conclusion

Considerations

The findings of this study suggest disproportionate levels of

care in diabetes preventative management. Thus, we believe

the value of this study is that it provides an excellent snapshot

of areas in which IM residents may be able to improve on, per-

taining to the primary outcomes of the paper. Highlighting

these areas is crucial, as it provides useful information to

program directors on where to intervene, which hopefully can

improve the care of diabetic patients. The noted primary

outcome declines, as well as lack of statistically significant

outcome change in sequential resident years, should prompt

program directors to take caution in assuming linear improve-

ment via experiential training. As such, early educational inter-

ventions with continuous reinforcement of diabetes preventive

guidelines as well as the importance of documentation should

be considered.

Due to the standardization of medical curricula by the

Liaison Committee on Medical Education (LCME) and the

Commission on Osteopathic College Accreditation (COCA),

in addition to standardization of study resources in preparation

for the US Medical Licensing Exams (USMLEs), it is likely

residents enter programs with similar foundations of medical

knowledge. To this end, we believe that this data is generaliz-

able and can be utilized by many residency programmes.

Variables which may explain differing statistics if the study

were reproduced include: regional variability between medical

centers, preferences by program directors on emphasis of

ADA criteria or other guideline criteria, the diversity of elec-

tronic health records (ie, some EHRs may be more user-

friendly, making it easier to organize diabetes findings which

may result in improved resident outcomes), and timing of

research conducted (statistics may be more favorable if the

study is reproduced during Spring as residents become more

Mehta et al 5



experienced, such as in this paper). It is also important to con-

sider that the primary outcomes may be overestimated for

certain ADA guidelines. For example, if a resident was

unsure of microalbuminuria guidelines, but the patient had

received a test within the year that was successfully found

within the EHR, the resident was still deemed as adherent,

despite the knowledge deficit.

Future Directions

Two key overarching explanations for the outcomes of this

paper include lack of resident education on ADA guidelines

and time constraints within the outpatient clinic environment,

both of which prevent accurate information conveyance to

patients. Numerous studies have already elucidated the benefits

on patient outcomes when clinicians are provided with inten-

sive diabetes educational training17,18. One future direction

therefore is to attempt to minimize time constraints and

provide quick reminders of the preventative services. A creative

solution that has not yet been offered in the literature, is the

reorganization of ADA guidelines into a friendly-user mnemo-

nic, that can then be implemented within the EHR as a soft-

ware or “dot-phrase.” One such mnemonic is the phrase

“CARPEDM,” a play-on of the Latin aphorism “Carpe
diem” which succinctly summarizes key diabetes parameters as

emphasized by the ADA (Cholesterol, A1c, RAASi,

Podiatry, Eyes, Diet, Monofilament & Microalbuminuria).

The implication of this is that the clinician can promptly type

in the phrase during the office-visit, which would pull all perti-

nent diabetes preventative information for that patient into the

note. This implementation could save time (ie, reducing the

time the provider must search through the EHR) as well as

provide an easy and effective approach to abide by guidelines

in an organized, standardized, and concise manner. Future

studies will hopefully elucidate if the primary outcomes of

this paper would change after the implementation of this mne-

monic and if the mnemonic positively affects primary endpoints

within the diabetic sequelae, with programs that declined use of

the mnemonic as controls. Despite high-quality evidence

showing improved clinical outcomes for patients who receive

various preventive and therapeutic interventions, it has been

shown that many patients with diabetes do not receive

them20. The gap between ideal and actual care is not surprising

in view of the complex nature of diabetes management. The

implementation of the “CARPEDM” mnemonic within the

EHR can hopefully reduce this gap.

Authors contributions
Conception and design (CM, DC, PJ, PP)

Drafting of the article (CM, DC, PJ, PP)

Critical revision of the article for important intellectual

content (CM, DC, PJ, PP)

Final approval of the article (CM, DC, PJ, PP)

Ethical Approval
Not applicable, because this article does not contain any studies

with human or animal subjects.

Informed Consent
Not applicable, because this article does not contain any studies

with human or animal subjects.

Trial Registration
Not applicable, because this article does not contain any clinical

trials.

REFERENCES

1. Beckman J, Creager M, Fowler MJ. Vascular complications of diabetes. Circ Res.

2016;118(11):1771–1785.
2. Moini J. Epidemiology of Diabetes. Elsevier; 2019.

3. Ali MK, Bullard KM, Saaddine JB, et al. Achievement of goals in US diabetes care,

1999-2010. N Engl J Med. 2013;336(3):1613–1624.
4. Wang CC, Shah AC. Medical Management of Type 1 Diabetes. 7th ed. American

Diabetes Association; 2017.

5. Meneghini L. Medical Management of Type 2 Diabetes. 8th ed. American Diabetes

Association; 2020.

6. Fang M, Wang D, Coresh J, et al. Trends in diabetes treatment and control in U.S.

Adults, 1999–2018. N Engl J Med. 2021;384(23):2219–2228.
7. Gregg EW, Hora I, Benoit SR. Resurgence in diabetes-related complications.

JAMA. 2019;321(19):1867–1868.
8. American Diabetes Association. Standards of medical care in diabetes- 2018

abridged for primary care providers. Clin Diabetes. 2018;36(1):14–37.
9. de Boer I, Bangalore S, Benetos A, et al. Diabetes and hypertension: a position state-

ment by the American diabetes association. Diabetes Care. 2017;40(9):1273–1284.
10. American Diabetes Association. 10. Microvascular complications and foot care:

standards of medical care in diabetes—2018. Diabetes Care. 2018;41(Suppl 1):

S105–S118.
11. Solomon DS, Chew E, Duh E, et al. Diabetic retinopathy: a position statement by

the American diabetes association. Diabetes Care 1. 2017;40(3):412–418.
12. Powers M, Bardsley J, Cypress M, et al. Diabetes self-management education and

support in type 2 diabetes: a joint position statement of the American diabetes asso-

ciation, the American association of diabetes educators, and the academy of nutrition

and dietetics. Diabetes Care. 2015;38(7):1372–1382.
13. Colberg SR, Sigal RJ, Yardley JE, et al. Physical activity/exercise and diabetes: a

position statement of the American diabetes association. Diabetes Care.

2016;39(11):2065–2079.
14. Sacks DB, Arnold M, Bakris GL, et al. Guidelines and recommendations for labora-

tory analysis in the diagnosis and management of diabetes mellitus. Diabetes Care.

2011;34(6):e61–e99.
15. Pop-Busui R, Boulton AJ, Feldman EL, et al. Diabetic neuropathy: a position state-

ment by the American Diabetes Association. Diabetes Care. 2017;40(1):136–154.
16. McBrien K, Rabi DM, Campbell N, et al. Intensive and standard blood pressure

targets in patients with type 2 diabetes mellitus: systematic review and meta-analysis.

Arch Intern Med. 2012;172(17):1296–1303.
17. Gucciardi E, Xu C, Vitale M, et al. Evaluating the impact of onsite diabetes educa-

tion teams in primary care on clinical outcomes. BMC Fam Pract. 2020;21(1):48.

18. Morales J, Kuritzky L, Lavernia F, et al. Are residents receiving the training needed

within their residency programs to optimally manage patients with diabetes? Postgrad

Med. 2021;133(4):388–394.
19. Emdin CA, Rahimi K, Neal B, et al. Blood pressure lowering in type 2 diabetes: a

systematic review and meta-analysis. JAMA. 2015;313(6):603–615.
20. Diabetes Report Card. 2012. Centers for Disease Control and Prevention. Accessed

July 2, 2021. https://www.cdc.gov/diabetes/pubs/pdf/diabetesreportcard.pdf.

6 Journal of Medical Education and Curricular Development


	 Introduction
	 Material and Methods
	 Study Design
	 Population and Location
	 Data Collection and Statistical Analysis

	 Results
	 Parameters with Highest and Lowest Adherence Rates to ADA Guidelines per Class
	 Parameters with Highest and Lowest Documentation Rates per Class
	 Changes in Primary Outcomes Rates Between Resident Classes

	 Discussion
	 A1c Primary Outcomes
	 Podiatry Primary Outcomes
	 Primary Outcome Rates of non-A1c Parameters Within Resident Classes
	 Primary Outcome Trends of non-A1c Parameters Between Classes
	 Limitations

	 Conclusion
	 Considerations
	 Future Directions

	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


