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Abstract

Aims: To use electronic health record data from real-world clinical practice to assess

demographics, clinical characteristics and disease burden of adults with type 1 diabe-

tes (T1D) in the United States.

Materials and methods: Retrospective observational study of adults with T1D for

≥24 months at their first visit with a T1D diagnosis code (“index date”) between July

2014 and June 2016 in the Optum Humedica database. Demographic characteristics,

acute complications (severe hypoglycaemia [SH], diabetic ketoacidosis [DKA]), microvas-

cular complications, cardiovascular (CV) events and health care resource utilization dur-

ing the 12 months before the index date (“baseline period”) were compared between

patients with optimal versus suboptimal glycaemic control (glycated haemoglobin

[HbA1c] <7.0% vs. ≥7.0% [53 mmol/mol]) at the closest measurement to the index date.

Results: Of 31 430 adults with T1D, 79.9% had suboptimal glycaemic control (mean

HbA1c 8.8% [73 mmol/mol]). These patients were more likely to be younger, African

American, uninsured or on Medicaid, obese, smokers, have uncontrolled hypertension

and have depression. Despite worse glycaemic control and increased CV risk factors

of uncontrolled hypertension, obesity and smoking, rates of coronary heart disease
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and stroke were not higher in these patients. Patients with suboptimal glycaemic con-

trol also experienced more diabetes complications (including SH, DKA and microvas-

cular disease) and utilized more emergency care, with more emergency department

visits and inpatient stays.

Conclusion: This real-world study of >30 000 adults with T1D showed that individ-

uals with suboptimal versus optimal glycaemic control differed significantly in terms

of health care coverage, comorbidities, diabetes-related complications, health care

utilization and CV risk factors. However, suboptimal control was not associated with

increased risk of CV outcomes.
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type 1 diabetes, observational study, diabetes complications, database research, cardiovascular

disease

1 | INTRODUCTION

In the United States, it has been estimated that 1.3 million adults had

type 1 diabetes (T1D) in 2016.1 Furthermore, the prevalence of T1D

has been reported to be increasing by 2%–5% per year.2 Patients with

T1D may experience acute complications such as diabetic

ketoacidosis (DKA) or severe hypoglycaemia (SH), complications that

often require emergency care with hospitalization and that can be

life-threatening. It has been estimated that up to 5% of adults with

T1D will have an episode of DKA and 7%–9% will have an SH event

in the course of a year.3,4 After a 30-year duration of T1D with dis-

ease management by conventional treatment, an estimated 50% of

patients will develop retinopathy, 25% nephropathy and 14% cardio-

vascular (CV) disease.5 In patients receiving intensive treatment, the

cumulative incidence of these complications is substantially lower.5

Large-scale observational studies of glycaemic control and, more

generally, health status in adults and children with T1D have sourced

data from diabetes-focused clinics (e.g. the T1D Exchange studies),

and may therefore have limited external validity because of in-clinic

recruitment and patient self-selection. The current study—Adult Type

1 Diabetes Patient Characteristics, Disease Burden, and Clinical Out-

come in a US electronic health record (EHR) Database (T1PCO)—

sought to perform a real-world assessment of the overall health status

of adults with T1D in the US general population by leveraging a large

EHR database with national coverage.

This analysis descriptively compared baseline patient characteris-

tics and disease burden in patients with optimal versus suboptimal

glycaemic control.

2 | MATERIALS AND METHODS

2.1 | Data source

The T1PCO study was conducted using data from the Optum

Humedica EHR database.6 The Optum data consist of EHRs collected

from >140 000 physicians at >700 hospitals and 7000 clinics in >80

integrated delivery networks (IDNs) in the United States. The data

were from inpatient, outpatient and ambulatory patient visits, and

included details of demographic and socio-economic categories,

coded diagnoses and procedures, prescribed medications, laboratory

results and clinical administrative data. Data were available from >80

million patients from all census regions in the United States, with at

least 7 million patients from each region.

2.2 | Study design and study population

The T1PCO study was a retrospective cohort study of adults with

T1D. Patients were identified between July 1, 2014, and June

30, 2016. The index date was the date of the first visit with a T1D

diagnosis code (International Classification of Diseases [ICD]-9 code

250.x1 or 250.x3; ICD-10 code E10.x) or unspecified diabetes diagno-

sis code (ICD-9 code 250.x, with no fifth digit; ICD-10 code E13.X)

during the identification period. Patients included in the study met the

following criteria: they were classified as having T1D according to an

adaptation of a validated algorithm published by Klompas et al.7

(Table S1; see Supporting Information); they had at least a 24-month his-

tory of T1D at the index date; they were aged ≥18 years at the index

date and were of known sex; and they had received ≥1 insulin prescrip-

tion and had ≥1 valid glycated haemoglobin (HbA1c) measurement dur-

ing the baseline period. Patients were excluded if they were classified

(based on the adapted Klompas algorithm) as having type 2 diabetes or

had been pregnant at any time during the 12-month baseline period. The

current analysis used data from the 12 months preceding the index date

(baseline period) to assess the health status of adults with T1D.

Based on recommendations from the American Diabetes Associa-

tion (ADA) that HbA1c <7.0% (<53 mmol/mol) is a “reasonable goal for

many nonpregnant adults”,8 patients with baseline HbA1c <7.0%

(<53 mmol/mol) were placed in the “optimal glycaemic control” group

(CONTROL), and patients with baseline HbA1c ≥7.0% (≥53 mmol/mol)

were placed in the “suboptimal glycaemic control” group (S-CONTROL).
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2.3 | Baseline patient characteristics,
complications and health care use

Baseline patient characteristics included both sociodemographic (age,

sex, race, insurance status, geographic region) and clinical characteris-

tics (HbA1c, body mass index [BMI], systolic blood pressure [SBP],

estimated glomerular filtration rate [eGFR], comorbidities, Charlson

Comorbidity Index [CCI]9 and medication use). The HbA1c measure-

ment closest to the index date during the baseline period was

reported as the baseline measurement.

CV events (ischaemic and haemorrhagic stroke, peripheral arterial

disease and congestive heart failure) were identified by an ICD-9 or

ICD-10 diagnosis code in the primary or discharge position in the in-

patient setting.

Complications (incidence of hypoglycaemia, SH and DKA, preva-

lence of microvascular complications and incidence of acute CV

events) and incidences of health care resource utilization during the

12-month baseline period were also analysed. Any hypoglycaemia

and SH were identified by ICD-9 codes (based on a validated algo-

rithm from Ginde et al.10), ICD-10 codes for hypoglycaemia or

plasma glucose <70 mg/dL (<3.9 mmol/L); for SH, these had to

occur with an inpatient admission or emergency department visit on

the same date (Table S2; see Supporting Information). DKA was

defined by a diagnosis code of 250.1X or E1X.1 in any position in

an inpatient setting.10,11 Microvascular complications (neuropathy,

nephropathy and retinopathy) were identified by a diagnosis code in

any care setting.

Health care utilization outcomes during the 12-month baseline

period were reported in a subgroup of patients whose data were

obtained from IDNs to ensure that complete inpatient and outpatient

records were captured. Health care utilization was identified in the

following settings: inpatient, emergency department, outpatient and

specialist encounters (endocrinologist, ophthalmologist, podiatrist).

Detailed definitions of outcomes are included in Table S2 (see

Supporting Information).

2.4 | Statistical analyses

Sociodemographic and clinical characteristics were summarized by

patient counts and percentages for categorical variables, and by

means with standard deviations (SDs) and medians with inter-

quartile ranges for continuous variables. These descriptive mea-

sures were used to summarize the number of patients with ≥1 SH

or DKA event, the number of patients with microvascular compli-

cations or ≥ 1 CV event during baseline, and the number of

patients with ≥1 inpatient, emergency department or endocrinolo-

gist encounter. Differences between glycaemic-control subgroups

were assessed using χ2-tests for categorical variables and Kruskal-

Wallis tests for continuous variables. Fisher exact tests were used

for categorical variables where appropriate (1 or more cells with

<5 counts).

3 | RESULTS

3.1 | Patient selection and overall cohort

During the identification period, 430 335 patients with a T1D or

unspecified diabetes diagnosis were identified and selected for poten-

tial inclusion in the T1PCO study. Of those, 31 430 had T1D

(as described in Section 2.2) and met the eligibility criteria. Sample

attrition is reported in detail in Figure S1 (see Supporting Information).

Data from IDNs were available for 26 678 patients, and this subgroup

was used for the analysis of health care resource utilization during the

baseline period.

At baseline, the study population of T1D adults had a mean age

of 46 years; 49% were female, 88% Caucasian, 7% African American

and 58% commercially insured (Table 1). Patients were mostly in the

East North Central US census division (35%), followed by the South

Atlantic/West South Central (26%) and West North Central (17%)

divisions (Figure 1). The mean BMI was 28 kg/m2, with 66% of

patients being overweight or obese (BMI ≥25 kg/m2). In addition, 34%

of patients had SBP ≥130 mmHg and 13% had eGFR <60 mL/

min/1.73 m2. Comorbidities were common: 45% of patients had diag-

nosed hypertension and 52% hyperlipidaemia (Table 1). Mean baseline

HbA1c was 8.3% (67 mmol/mol).

3.2 | Comparisons between patients with optimal
and suboptimal glycaemic control

At baseline, 20% (n = 6331) of the study population with optimal

glycaemic control (HbA1c <7.0% [<53 mmol/mol]) formed the

CONTROL group. The S-CONTROL group comprised the 80%

(n = 25 099) of patients who had HbA1c ≥7.0% (≥53 mmol/mol).

Patients in the CONTROL group had a mean ± SD HbA1c of 6.4%

± 0.5% (46 ± 5.5 mmol/mol), and patients in the S-CONTROL group a

mean ± SD HbA1c of 8.8% ± 1.6% (73 ± 17.5 mmol/mol) at baseline.

Patients in the S-CONTROL group versus the CONTROL group were

younger (mean age 45 vs. 50 years, P < 0.001; percentage of patients

aged ≥50 years, 42% vs. 53%) and probably female (50% vs. 46%,

P < 0.001) or African American (8% vs. 5%) (Table 1). A higher propor-

tion of patients in the S-CONTROL group were insured by Medicaid

(8% vs. 4%). Patients in the S-CONTROL group were more likely to have

a diagnosis of depression (19% vs. 14%, P < 0.001; Table 1) and to use

antidepressant or antianxiety medications (26% vs. 21%, P < 0.001).

Compared with patients in the CONTROL group, those in the

S-CONTROL group had a lower mean CCI score (0.5 vs. 0.6, P < 0.001).

A comparison of CV risk factors between the groups is shown in

Figure 2(A). Patients in the S-CONTROL group versus the CONTROL

group were younger and less likely to have renal dysfunction, but

were more likely to have uncontrolled hypertension (SBP

≥140 mmHg: 16.8% vs. 14.6%), be obese (BMI ≥30 kg/m2: 32.5%

vs. 28.9%), and be current smokers (15.3% vs. 19.6%). Incidences of

CV events (related to hospitalization) were mostly comparable in the
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TABLE 1 Baseline characteristics of patients with T1D in the CONTROL and S-CONTROL groups

Patient characteristics
All patients
N = 31 430

CONTROL

HbA1c <7.0%
n = 6331

S-CONTROL

HbA1c ≥7.0%
n = 25 099 P valuea

Age (years), mean ± SD 45.9 (17.0) 50.1 (16.8) 44.9 (16.9) <0.001

Age group (years), % <0.001

18–25 15.6 9.2 17.3

26–49 40.5 38.0 41.1

50–64 28.8 30.8 28.2

≥65 15.1 22.0 13.4

Female, % 48.9 46.2 49.6 <0.001

Race, % <0.001

African American 7.0 5.4 7.5

Asian 0.7 0.8 0.7

Caucasian 88.1 90.3 87.6

Other or unknown 4.1 3.5 4.3

Insurance type, % <0.001

Commercial 57.5 57.7 57.4

Medicare 15.7 20.1 14.6

Medicaid 7.6 4.4 8.4

Other payer type 2.5 2.3 2.6

Uninsured 2.1 1.7 2.3

Unknown 14.7 14.3 14.8

Smoking status, % <0.001

Current 14.1 9.6 15.3

Former 25.4 26.3 25.1

Never 50.4 54.2 49.4

Missing or unknown 10.2 9.9 10.2

Alcohol use, % <0.001

Yes 24.0 24.4 23.9

No 18.7 16.8 19.1

Unknown 57.4 58.8 57.0

BMI (kg/m2),b mean ± SD 28.3 ± 6.5 28.1 ± 6.5 28.4 ± 6.5 <0.001

BMI (kg/m2) category, % <0.001

Normal: <25 31.9 33.6 31.5

Overweight: 25 to <30 33.8 35.2 33.4

Obese: ≥30 31.8 28.9 32.5

SBP (mmHg),b mean ± SD 124.7 ± 17.0 123.7 ± 16.8 124.9 ± 17.0 <0.001

SBP (mmHg) category, % <0.001

<120 37.6 39.6 37.0

120–129 26.8 27.4 26.7

130–139 17.3 16.6 17.5

≥140 16.4 14.6 16.8

eGFR (mL/min/1.73m2),b,c mean ± SD 88.8 ± 28.5 83.2 ± 28.4 90.2 ± 28.4 <0.001

eGFR (mL/min/1.73m2) stage, % <0.001

G1 ≥ 90 45.8 39.4 47.4

G2 60–89 26.9 30.2 26.1

G3a 45–59 6.3 7.2 6.1

G3b 30–44 4.0 4.7 3.8

(Continues)
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S-CONTROL and CONTROL groups, but peripheral arterial disease

(0.5% vs. 0.7%, P = 0.018) and congestive heart failure (0.4% vs. 0.6%,

P = 0.018) were more common in the CONTROL group (Figure 2B).

Compared with the CONTROL group, the S-CONTROL group

contained a higher proportion of patients who experienced SH (6%

vs. 4%, P < 0.001) or DKA (7% vs. 1%, P < 0.001) during the baseline

TABLE 1 (Continued)

Patient characteristics
All patients
N = 31 430

CONTROL

HbA1c <7.0%
n = 6331

S-CONTROL

HbA1c ≥7.0%
n = 25 099 P valuea

G4 15–29 1.8 2.5 1.6

G5 <15 1.4 2.3 1.2

Charlson Comorbidity Index,d mean ± SD 0.5 ± 1.2 0.6 ± 1.4 0.5 ± 1.1 <0.001

Comorbidity, %

Chronic pulmonary disease 8.7 8.3 8.8 0.216

Mild liver disease 2.9 2.9 2.9 0.879

Moderate or severe liver disease 0.3 0.6 0.2 <0.001

Renal disease 11.9 13.8 11.4 <0.001

Hypertension 45.1 47.0 44.6 0.001

Hyperlipidaemia 52.1 52.7 51.9 0.274

Depression 17.7 13.6 18.8 <0.001

Abbreviations: BMI, body mass index; CKD, chronic kidney disease; CONTROL, optimal glycaemic control; DBP, diastolic blood pressure; eGFR, estimated

glomerular filtration rate; SBP, systolic blood pressure; SD, standard deviation; S-CONTROL, suboptimal glycaemic control; T1D, type 1 diabetes.
aKruskal-Wallis test for continuous variables and χ2 test for categorical variables.
bSome patients had missing data. Summary statistics were calculated using patients with valid measurements only. BMI: n = 30 644 (97.5%); SBP:

n = 30 815 (98.0%); eGFR: n = 27 088 (86.2%).
cAverage eGFR calculated from the serum creatinine laboratory values during baseline period by using the 2009 CKD-EPI creatinine equation.
dCharlson Comorbidity Index is a validated measure of morbidity.9

F IGURE 1 Baseline geographic distribution (by census division) of the T1PCO population. Pacific: Alaska, California, Hawaii, Oregon, and
Washington; Mountain: Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, and Wyoming; West North Central: Iowa, Kansas,
Minnesota, Missouri, Nebraska, North Dakota, and South Dakota; South Atlantic: Delaware, Florida, Georgia, Maryland, North Carolina, South
Carolina, Virginia, District of Columbia, and West Virginia; West South Central: Arkansas, Louisiana, Oklahoma, and Texas; East North Central:
Illinois, Indiana, Michigan, Ohio, and Wisconsin; East South Central: Alabama, Kentucky, Mississippi, and Tennessee; Middle Atlantic: New Jersey,
New York, and Pennsylvania; New England: Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island and Vermont
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period (Figure 3A). Microvascular complications of diabetes were

more common in the S-CONTROL group, which had a higher preva-

lence of neuropathy (10% vs. 9%, P < 0.001), nephropathy (10%

vs. 9%, P = 0.024) and retinopathy (18% vs. 17%, P = 0.016) than the

CONTROL group (Figure 3B).

The S-CONTROL group (vs. the CONTROL group) had a higher

proportion of patients who experienced hospitalization (18%

vs. 13%, P < 0.001) (Figure 4), but for those with ≥1 hospitalization,

a shorter mean length of stay (11 vs. 14 days, P = 0.001). Emer-

gency department visits were more frequent in the S-CONTROL

group versus the CONTROL group (24% vs. 17%, P < 0.001). How-

ever, in the 12-month baseline period, a lower proportion of

patients visited an ophthalmologist in the S-CONTROL group (15%

vs. 18%, P < 0.001).

4 | DISCUSSION

The T1PCO study used EHR data to illustrate the sociodemographic

and clinical features of adults with T1D in the United States treated in

a real-world clinical setting. With >30 000 patients in the final sample,

this is, to our knowledge, the largest real-world study to date of adults

with T1D. As EHR data reflect everyday clinical care of patients

treated in health care systems, and are more accessible for research

than other data sources, we designed the T1PCO study to demon-

strate that EHR data can be a valid and robust data source to study

patients with T1D. Complementing the results from previous T1D

Exchange database studies, the T1PCO study provides a “reality

check” on average adults with T1D, and the current analysis shows

how patients with optimal and suboptimal glycaemic control differ,
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including acute and chronic micro- and macrovascular disease, com-

orbidities, ethnicity and health care resource utilization.

Only 20% of our study population met the glycaemic goal of

ADA for HbA1c <7.0% (<53 mmol/mol).8 This is similar to, but

slightly worse than, the 22% of adults in the T1D Exchange Regis-

try.12 Unlike the T1D Exchange Registry, in which every patient was

seen by an endocrinologist, only three of five patients in our cohort

saw a diabetes specialist. This ratio is more reflective of diabetes

care in the United States, and thus may paint a greater real-world

picture.

We found that patients with suboptimal versus optimal glycaemic

control were younger, more obese, more likely to experience T1D

complications, and more likely to incur hospitalization and/or emer-

gency department visits. These findings confirm and strengthen those

from previous studies.12-15

We also found that a higher proportion of patients with sub-

optimal control had depression, although the conditions may have a

reciprocal relationship. Previous studies among adolescents and young

adults16,17 have postulated that depression can result in suboptimal

glycaemic control. Meanwhile, suboptimal glycaemic control could be

mediated, at least in part, by decreased self-care behaviour in patients

with a more depressive mood.18

In the current study, patients with suboptimal glycaemic control

were more likely to have certain CV risk factors (uncontrolled hyper-

tension, obesity and smoking) but were younger and less likely to have

renal insufficiency than those with optimal glycaemic control. These

opposing sets of CV risk factors may account for the comparable rates

of coronary heart disease and stroke among patients with optimal and

suboptimal glycaemic control. However, there is a long-standing

debate about the role of glycaemic control in CV disease for patients

with T1D. The EDIC study demonstrated that intensive antihyper-

glycaemic treatment reduces the risk of CV events in patients with

T1D5; however, our study found that the optimal and suboptimal con-

trol groups had a similar risk of CV events. This finding may echo the

commonly held belief18 that glycaemic control affects microvascular

complications much more than macrovascular events. CV disease

remains the number one cause of mortality in T1D, but the risk is not

completely explained by hyperglycaemia.19 Patients with T1D with

ideal glycaemic control (HbA1c <7% [53 mmol/mol]) still have an

approximately twofold increased risk of CV disease compared with

people without diabetes.20 Therefore, factors beyond glycaemic con-

trol may be playing a role. This is particularly important given the

emphasis that health care providers place on glycaemic control for

patients. It may act as a reminder that blood pressure control and lipid

management can more profoundly affect CV events. Limitations of

our findings are the relatively young ages of the patients and the low

number of CV events. Further research using multivariate methods to

examine the interplay between glycaemic control and risk of these CV

events is warranted.

In discussing SH, DKA and microvascular complications, the ADA

recommends less strict glycaemic control in certain populations to

avoid hypoglycaemia.8 However, individuals with higher HbA1c values

were not protected from SH but were, in fact, at greater risk of SH. In

other words, no HbA1c level is “safe” from SH, so health care pro-

viders should not be reassured by an HbA1c value when assessing

hypoglycaemia risk. Additionally, DKA events were more common in

patients with suboptimal versus optimal glycaemic control. This is

generally in line with previous findings, such as those from the T1D

Exchange Registry12,13 and the DPV Registry.21 Increased DKA inci-

dence with poorer glycaemic control has also been reported in a

recent systematic literature review that examined DKA among adults
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with T1D,3 and moreover in an international comparison of paediatric

patients with T1D.22

Corroborating previous findings, we found suboptimal glycaemic

control to be associated with a significantly higher prevalence of

nephropathy and retinopathy.5 As microvascular complications are

expected to increase with disease duration (and age), any association

between glycaemic control and microvascular events may have been

diminished by the fact that our optimal control group was older than

the suboptimal control group.5 The prevalence of microvascular com-

plications by age group and glycaemic control has been previously

reported.23

Health care resource utilization is an important factor, as patients

with suboptimal glycaemic control were more likely to be uninsured

or “underinsured” (on Medicaid) than those with optimal glycaemic

control. A key question is to what degree does this difference in insur-

ance coverage play a causative role in patients having poorer

glycaemic control? Interestingly, despite being underinsured, no dif-

ference in endocrinologist visits was observed between the two

groups. Thus, it appears that despite differences in insurance cover-

age, both groups had access to specialist diabetes care. However,

although patients with suboptimal control had more eye complica-

tions, this group was less likely to be seen by an ophthalmologist. It is

unclear whether this was the result of access issues, patients being

less likely to be referred, or other causes. It seems reasonable to state

that the differences in overall health and glycaemic control cannot be

explained simply by differences in insurance coverage or access to

health care.

Patients with suboptimal glycaemic control had more acute care

visits, e.g. emergency department encounters and inpatient hospitali-

zations, but a shorter total length of stay among those with hospitali-

zation. Patients with suboptimal control also had a higher risk of

short- and long-term complications resulting in emergency depart-

ment and inpatient visits, but were younger with less comorbid condi-

tions, which could explain why total length of stay was shorter than

for patients with optimal glycaemic control.

There are some limitations to note. The ADA-recommended

HbA1c cut-off of 7.0% (53 mmol/mol),8 which was used to classify

optimal and suboptimal glycaemic control, was applied to all patients,

regardless of their individual goals. As the study population was

identified using ICD-9/10 codes (Table S2; see Supporting Informa-

tion), there is potential for errors in coding or record-keeping. We

could not validate patient charts, so there may have been diagnosis

misclassifications. However, we used the adapted Klompas and

Ginde algorithms to reduce the risk of misclassification of T1D and

acute complications, respectively.7,10 Hypoglycaemia is typically

under-reported in claims and EHR data, particularly non-SH.24 Its

true incidence could therefore be much higher than was captured by

ICD codes and plasma glucose. Furthermore, some hypoglycaemia

events identified by laboratory testing could have been secondary to

treatment. Microvascular complications were identified using ICD

codes, which could lead to an underestimation, particularly for reti-

nopathy, as many ophthalmology practices do not integrate their

EHR data. Duration of T1D is an important factor for the

development of micro- and macrovascular diabetes complications.25

However, this was not robustly captured in the EHR data, although

age can be used as a proxy. Data on administrative and drug costs

were not available, and out-of-network encounters were not cap-

tured. In addition, some regions were under- or over-represented in

the sample (Figure 1) due to the geographic distribution and size of

the various IDNs. Insulin pump use and continuous glucose-

monitoring data were not robustly captured in the EHR data; further

analyses are warranted to explore these factors. Lastly, the current

study was a descriptive analysis of EHRs of adults with T1D in the

United States. To the best of our knowledge, this is the first step in

positioning EHRs as a valid data source to study a broader, more

“real-world” T1D population. Future studies using a multivariate

approach, a large sample size and ample clinical information will be

valuable for the study of risk factors for acute and chronic complica-

tions in patients with T1D.

5 | CONCLUSIONS

The present analysis used EHR data from a large sample of real-world

clinical practices to demonstrate that adults with T1D and suboptimal

glycaemic control (HbA1c >7% [53 mmol/mol]) were more likely to be

African American, uninsured or under-insured, have other

comorbidities (uncontrolled hypertension, obesity and depression) and

be smokers. They would probably also have acute and chronic compli-

cations of diabetes, including SH, DKA and microvascular disease.

Patients with suboptimal control also used more acute health care

resources (inpatient and emergency department visits). However,

despite worse glycaemic control and increases in some CV risk factors

(uncontrolled hypertension and smoking), no increase in CV disease

was seen in the suboptimal control group. This study includes the larg-

est cohort of adults with T1D in the United States to date and paints

a “real-world” picture of factors associated with poor glycaemic con-

trol in such patients.
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