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R E S E A RCH L E T T E R

Quality gaps in care delivery among emerging adults with
type 1 diabetes: A retrospective cohort study

1 | INTRODUCTION

Emerging adulthood (EA), between 18 and 30 years of age,

represents a high‐risk period for patients with type 1 diabetes

mellitus (T1DM).1–4 Loss‐to‐follow‐up rates (no appointment for

>12 months) range from 25% to 40% up to years after discharge

from pediatrics among T1DM EA patients,3,5 which can compromise

patient education and complication screening, and result in

worsened glycemic control6,7 and increased hospitalizations rates.8

This study aims to understand transition care quality gaps in an

interdisciplinary T1DM EA clinic in a large Canadian city.

2 | MATERIALS AND METHODS

This study was undertaken in an interdisciplinary T1DM EA (18–25

years) program at an academic, ambulatory hospital in Toronto,

Canada, consisting of four endocrinologists, two nurses, one dietician,

and one social worker.

A baseline audit of nonattendance rates of new and follow‐up

T1DM EA was conducted between February 1, 2015 and September

30, 2016, from the hospital's electronic medical record system

(Epic©). Nonattendance was defined as all missed scheduled

appointments (no‐shows and cancellations <24 h) plotted monthly

on a statistical P‐chart.

A retrospective chart review was conducted on all consecutive

new patients referred to the EA program from February 1, 2015 to

September 30, 2015. Information was collected for 1) demo-

graphic information, 2) attendance data, 3) glycemic/metabolic

control, 4) routine screening (per Diabetes Canada Clinical Practice

Guidelines [CPG]9), 5) acute diabetes complications, and 6)

counseling documentation.9

Descriptive analyses were utilized with continuous variables

reported as medians (interquartile range [IQR]) and categorical

variables reported as percentages. χ2 testing was used to compare

categorical outcomes and Mann–Whitney U test to compare medians

assessed for significance (p < 0.05).

3 | RESULTS

3.1 | Baseline nonattendance

A total of 444 missed encounters were registered for 150 patients

over 20 months. Mean nonattendance rate was 31.2% (Figure 1) with

the no‐show rate (missed appointment without documented cancel-

lation) at 23.7%.

3.2 | Patient cohort demographics

Fifty‐one new referrals were registered between February 1, 2015

and September 30, 2015. The median age at the first visit was 22.9

years (IQR: 2.9 years) with 84.3% identifying female, and a median

initial %HbA1c of 8.5% (IQR: 1.9%). Fourteen patients (27.5%) had

comorbid autoimmune conditions and 11 (21.5%) had a pre‐existing

psychiatric diagnosis. Nine patients (17.6%) had a previous severe

hypoglycemic event and six (11.7%) had a previous diabetes‐

associated hospitalization.

3.3 | Attendance data

The baseline attendance rate of 51 new patients is presented in

Table 1A. There were 13.7% of patients lost‐to‐follow‐up. Of

those with follow‐up, the median number of visits per year per

patient was 3.7, with a median of 2.7 visits with the endocrinol-

ogist. Overall, 35.3% of patients missed ≥2 appointments. Of

those with ≥2 missed visits (nonattenders) compared to <2

missed visits (attenders), nonattenders had significantly lower

median frequency of self‐blood‐glucose monitoring checks

compared to attenders (2 vs. 3, respectively, p < 0.05), lower

insulin pump use (45.5% vs. 5.6%, respectively, p < 0.05), and

higher prior hospitalization rates for diabetes‐related complica-

tion (22.2% vs. 3%, respectively, p < 0.05) (Table 1B). There was

no difference in age at the first visit, diabetes duration, %HbA1c,
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micro/macrovascular complications, and prior severe documen-

ted hypoglycemic events between nonattenders and attenders.

3.4 | Preventative care and screening rates

Table 1C illustrates the frequency of CPG screening and

counseling documented.9 Patients were consistent with regular

%HbA1c checks at 6‐month intervals and annual eye screening

(100% and 97%, respectively). Annual monofilament testing

(69%) and lipid profile screening (67%) were inconsistent.

Smoking status was documented 61% of the time. The frequency

of documented counseling across 11 topics was variable.

Preconception counseling, driving and hypoglycemia counseling,

and hypoglycemia management counseling were most frequently

discussed at 79.1% (N = 43, female patients), 70.6% (N = 51),

and 68.6% (N = 51), respectively. The most infrequently docu-

mented counseling topics were medical alert counseling at 27.5%

(N = 51), eating disorder screening at 21.6% (N = 51), and sick‐day

management at 7.8% (N = 51).

4 | DISCUSSION

We noted a nonattendance rate of 31%. Despite being structurally

like other EA T1DM programs, our nonattendance rate was similar to

F IGURE 1 Statistical process control P‐chart depicting the baseline nonattendance rate of emerging adult patients at the Young
Adult Diabetes Program. All prebooked in‐person clinical encounters were documented and the proportion of missed appointments to
attended appointments was calculated to determine a nonattendance ratio per monthly basis. Missed appointments included both
no‐show appointments and cancellations within less than 24 h. A total of 444 missed clinical encounters were registered for
150 patients over a 20‐month period. Upper control limit (UCL) = 0.694; center line (CL) = 0.312; and lower control limit (LCL) = 0.000.
y‐axis = nonattendance rate (as a proportion of all in‐person clinical encounters); x‐axis = time (in months).

TABLE 1A Clinical characteristics of new patients seen at the
emerging adult type 1 diabetes clinic from February 1, 2015 and
September 30, 2015 (N = 51)

Patient demographics

Female 43/51 (84.3%)

BMI at the first visit 24 kg/m2 (IQR: 5)

Initial age at the first visit 22.9 years (IQR: 2.9)

Duration of diabetes at the first visit 8.2 years (IQR: 0.5)

Initial %HbA1C at the first visit 8.5% (IQR: 1.9)

On insulin pump at the first visit 16/51 (31.4%)

Pre‐existing diabetes complications and medical comorbidities at the first

visit

Presence of retinopathy 1/51 (2%)

Presence of microalbuminuria 0/51 (0%)

Presence of known neuropathy 1/51 (2%)

Known comorbid autoimmune conditions 14/51 (27.5%)

Confirmed prior psychiatric history 11/51 (21.5%)

Previous severe hypoglycemic eventa 9/51 (17.6%)

Previous diabetes‐associated
hospitalizationb

6/51 (11.7%)

Attendance data among new patients

% Lost to follow‐upc 7/51 (13.7%)
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general diabetes clinics and higher than the reported 12%–16% rate

of other T1DM EA programs.10–13 This may be due to cancellations

<24 h being excluded from other nonattendance definitions. Higher

nonattendance rates may result from a lack of a resource‐intensive

transition coordinator.11,12,14,15 Joint pediatric‐adult diabetes ap-

pointments have been effective for attendance,12,13 but not feasible

in Ontario where the pediatric cutoff age is provincially mandated.

Our interdisciplinary team was only available during working hours,

but some studies have benefitted from extended clinic hours for

scheduling flexibility.11,14 Although our EA program uses phone call

reminders, email/text reminders were not permitted, which have

been effective in improving attendance.10,12,14,15 This suggests the

need for context and resource‐specific interventions, and the need to

address organizational barriers to streamline team communication.

Nonattenders had infrequent self‐blood‐glucose monitoring,

were less likely to be insulin pump users, and had higher rates

of diabetes‐associated hospitalizations compared to attendees.

Nonattenders trended towards higher baseline %HbA1c values,

although this was not significant. Similarly, in the literature, predictors

of nonattendance include multiple‐daily injections, higher %HbA1c

levels, and fewer physician visits before adult care.15 This suggests a

need to identify high‐risk patients early and optimize diabetes

management pretransition. Patients with closer monitoring and fewer

complications were less likely to miss appointments in adult care.

Our study corroborates similar findings on variability in

diabetes complication screening as a quality gap in transition

care. An Australian study in a T1DM EA cohort16 showed only

Duration in clinic
(years)d,e

1.5 years (IQR: 0.4)

Visits per yeard,e 3.7 visits/year

(IQR: 2.6)

Endocrinologist or RN visits per yeard,e 3.6 visits/year
(IQR: 2.5)

Endocrinologist visits per yeard,e 2.7 visits/year

(IQR: 1.0)

% <2 nonattendancef 33/51 (64.7%)

% ≥2 nonattendancef 18/51 (35.3%)

Abbreviations: BMI, body mass index; EA, emerging adults; IQR,

interquartile range; T1DM, type 1 diabetes mellitus; %HbA1c, glycated
hemoglobin.
aDefined as a hypoglycemic event requiring the assistance of another
person to administer carbohydrate and/or glucagon, or to take other
corrective actions.
bDefined as any hospitalization resulting from a diabetes‐related
complication (diabetic ketoacidosis and severe hypoglycemia) requiring
third‐party assistance that occurred before the first visit at the EA
transition clinic, and excludes hospitalization at the time of T1DM
diagnosis.
cLoss to follow up defined as a patient who has previously attended clinic
but has not attended a follow‐up appointment in the clinic for over

12 months.
dValues calculated based on the last value obtained in the data collection
period.
eValues are listed as median with the IQR listed in parentheses.
fNonattendance is defined as all no shows to appointments or
cancellations within 24 h.

TABLE 1B Clinical characteristics of
patients stratified based on the frequency
of nonattendance to visits between
February 1, 2015 and September 30,
2015 (N = 51)

Nonattendancea
<2 Missed visitsa

(N = 33) Attenders
≥2 Missed visit(s)a

(N = 18) Nonattenders p‐Value

Ageb 19 years (IQR: 3) 20 years (IQR: 2.5) >0.05

BMI at first visitb 24 kg/m2 (IQR: 4.10) 22 kg/m2 (IQR: 4.33) >0.05

Initial age at first visitb 19 years (IQR: 3) 19.5 years (IQR: 2) >0.05

Duration of diabetes at first visitb 10 years (IQR: 6) 10 years (IQR: 4.5) >0.05

Initial %HbA1C at first visitb 8.2% (IQR: 1.76) 9% (IQR: 2.76) >0.05

Frequency of blood glucose
monitoring at first visitb

3 checks/day (IQR: 1) 2 checks/day (IQR: 3) <0.05*

Hypoglycemia frequency at first
visitb

2 episodes/week
(IQR: 1.6)

0.3 episodes/week
(IQR: 0.7)

>0.05

On insulin pump at the first visit 15/33 (45.5%) 1/18 (5.6%) <0.05*

Micro and/or macrovascular
complications at first visitc

1/33 (3.0%) 3/18 (16.7%) >0.05

Previous severe hypoglycemic
eventd

5/33 (15.2%) 3/18 (16.7%) >0.05

Previous diabetes‐associated
hospitalizatione

1/33 (3.0%) 4/18 (22.2%) <0.05*

(Continues)
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12%–14% of patients having a documented ophthalmic examina-

tion, and 30.8%–32.6% had a documented albumin‐to‐creatinine

ratio measurement over a 2‐year period.16 In our study, only 61%

had a documented smoking screening assessment. One study

reported only 30.4% of youth aged 10–14 years were asked

about smoking, while only 47.2% were counseled on smoking

cessation.17 Although screening guidelines have proven effective

at informing clinical decision‐making, there continue to be

application gaps. Nonattendance among T1DM EA may contrib-

ute to inconsistency in guideline application.

Overall, 21.6% of patients had documentation of eating disorder

assessment in our study, indicating a need for more systematic

screening of disordered eating; up to 10% of T1DM have an eating

disorder.18 In our study, 79.1% of female patients received

preconception counseling; this is important as a study demonstrated

that knowledge of outcomes of uncontrolled diabetes and fetal

development is unsatisfactory, but patient interest in receiving

competent preconception education by a diabetologist is high

(88.6%).19 Our study quantifies the rate of documented mood

screening at 64.7%. A qualitative study of an AustralianT1DM cohort

(18–30 years) demonstrated little patient understanding of increased

mental health risks.20 Our study reported documented sick day

counseling, medical alert bracelet counseling, patient goal setting, and

alcohol counseling rates at 7.8%, 27.5%, 58.8%, and 62.7%,

respectively. To date, the frequency of these screening practices

had not been reported.

Limitations in our study include a predominantly female and small

patient cohort. Furthermore, our chart review represented a cohort

that was receiving regular diabetes follow‐up; as such, there is

underrepresentation from the population of patients who are loss‐to‐

follow. We were unable to acquire data on diabetes‐related

admissions or emergency room attendances between attenders and

non‐attenders.

TABLE 1B (Continued)

Nonattendancea
<2 Missed visitsa

(N = 33) Attenders
≥2 Missed visit(s)a

(N = 18) Nonattenders p‐Value

Known comorbid autoimmune
conditions (first visit)

8/33 (24.2%) 4/18 (22.2%) >0.05

Confirmed prior psychiatric

history (first visit)

6/33 (18.2%) 3/18 (16.7%) >0.05

Note: p‐value (p < 0.05) derived from χ2 analysis and Mann–Whitney U comparison.

Abbreviations: BMI, body mass index; EA, emerging adults; IQR, interquartile range; T1DM, type 1

diabetes mellitus; %HbA1c, glycated hemoglobin.
aNonattendance is defined as all no shows to appointments or cancellations within 24 h.
bValues are listed as median with the IQR listed in parentheses.
cCumulative percentage of patients with pre‐existing microvascular (retinopathy, neuropathy, and
nephropathy) or macrovascular (cardiovascular and cerebrovascular) complications at the first visit.
dDefined as a hypoglycemic event requiring the assistance of another person to administer

carbohydrates and glucagon or to take other corrective actions.
eDefined as any hospitalization resulting from a diabetes‐related complication (diabetic ketoacidosis,

severe hypoglycemia) requiring third‐party assistance that occurred before the first visit at the EA
transition clinic, and excludes hospitalization at the time of T1DM diagnosis

*Denotes significance (bolded).

TABLE 1C Screening and counseling data from all new emerging
adult patients referred to the young adult type 1 diabetes program
between February 1, 2015 and September 30, 2015 (N = 51)

Screening rates

% A1C, every 6 months 51/51 (100%)

% Eye exam, annual 49/51 (97%)

% TSH, annual 48/51 (94%)

% ACR, annual 44/51 (86%)

% Creatinine, annual 41/51 (81%)

% Monofilament test, annual 35/51 (69%)

% Lipid profile, annual 34/51 (67%)

% Smoking status documented 31/51 (61%)

Documented counseling ratesa

Preconception counseling 34/43 female

patients (79.1%)

Driving and hypoglycemia counseling 36/51 (70.6%)

Hypoglycemia management counseling 34/51 (68.6%)

Mood screening 33/51 (64.7%)

Alcohol counseling 32/51 (62.7%)

Patient goal setting 30/51 (58.8%)

Smoking counseling 28/51 (54.9%)

Exercise counseling 24/31 (47.1%)

Medical alert counseling 14/51 (27.5%)

Eating disorder screening 8/51 (21.6%)

Sick day management counseling 4/51 (7.8%)

Abbreviations: ACR, albumin‐to‐creatinine ratio; TSH, thyroid‐stimulating

hormone.
aCounseling rates are documented as a pooled frequency of documented
counseling topics covered across all clinical encounters over a 20‐month

period.

4 of 6 | RESEARCH LETTER



5 | CONCLUSION

This study highlights important quality gaps in transition care delivery

for T1DM EA. Future studies involving the implementation of

patient‐centered interventions, while being mindful of local contex-

tual factors and resources, will be an important way of improving care

delivery of T1DM EA.
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