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Abstract

Aims: There is limited information characterizing young adults (18-35 years) (YA) with diabetes,
especially those admitted for hyperglycemic emergencies. The study aims were to examine
associations of patient-level characteristics with hyperglycemic emergency hospitalization and to
identify variations based on diabetes type and glycemic control.

Methods: We conducted retrospective analysis of 273 YA admitted to an inner-city hospital with
diabetic ketoacidosis (DKA) or hyperosmolar hyperglycemic nonketotic syndrome (HHS). T-tests,
Chi-Square tests, and ANOVA identified differences in demographics, diabetes history, clinical
indicators, complications/comorbidities, and hospital admission stratified separately by diabetes
type (1 vs 2) and admission HbAlc <9% (75mmol/mol), 29% to 12% (108mmol/mol), 212%).

Corresponding Author: Rachel Wolf, MPH, School of Nursing, Emory University, 69 Jesse Hill Jr. Drive NE, Rm 208, Atlanta, GA
30303, (0) 404-778-1688, (f) 404-524-3052, rwolf@emory.edu.

Author contributions:

RW and MKF prepared and edited the manuscript. MKF, FK, SMW, ASA, DA assisted with data extraction and reviewed and edited
the manuscript. SP guided the data analyses. MA, EC, MF, JSH participated in the development of the initial study design, methods,
interpretation and reviewed and edited the manuscript. JSH is the guarantor of this work and, as such, had full access to all the data in
the study and takes responsibility for the integrity of the data and the accuracy of the analyses performed.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered
which could affect the content, and all legal disclaimers that apply to the journal pertain.

Conflict of interest: The authors report no potential conflicts of interest related to this article

Prior abstract publication: Parts of this study were presented in abstract form at the 76th American Diabetes Association Scientific
Sessions, New Orleans, LA, June 10-14, 2016. Haw, J. S., Faulkner, M. S., Findley, M. K., Cha, E. S., Khan, F., Markley, S.,
Alexopoulos, A.S., Paul, S., & Ali, M. K. (2016, June). Hyperglycemic Emergencies in Young Adults with Diabetes in an Inner-City
County Hospital. Abstract No. 1268, published in Diabetes, Supplement, Health Care Delivery-Economics.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wolf et al.

Results: Mean admission HbAlc was 12.4% (112mmol/ml). HbAlc was =9.0% for 90.5%. The
main DKA/HHS trigger was medication nonadherence (57.9%), with 35.6% presenting with new-
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onset type 2 diabetes. Only 3.7% utilized outpatient diabetes clinics, 38.8% were re-hospitalized
within the year, and 69% lacked insurance. Diabetes complications (44.7%) and psychiatric co-
morbidities (35.5%) were common. Significantly more YA with type 1 diabetes had insurance,
whereas YA with type 2 diabetes had higher admission HbAlc. YA with HbAlc 212% were more
likely to be Black and lack insurance.

Conclusions: YA hospitalized for DKA/HHS in an inner-city hospital tended to have severely
uncontrolled diabetes. Many already had comorbidities and diabetes complications, high use of
acute care services and low use of diabetes specialty services. YA characteristics varied by
diabetes type and HbAlc. Overall, a substantial percentage lacked insurance, potentially impacting
healthcare utilization patterns and medication adherence, and leading to DKA/HHS admissions.

Keywords

Young adults; hyperglycemic emergency; vulnerable populations; inpatient hospitalization;
glycemic control

1.

Introduction

Diabetes is a complex, chronic disease that is increasing in prevalence worldwide [1], [2].
The annual rate of increase in incidence of type 1 diabetes is approximately 3-4% per year
[1]. The prevalence of type 2 diabetes is also increasing among youth; between 2001 and
2009 the prevalence for type 2 diabetes increased by 30.5% (0.34 per 1000 in 2001 to 0.48
per 1000 in 2009) among children and adolescents [3]. Thus an increasing number of young
adults will be living with diabetes. This greater prevalence of diabetes in young adults (age
18-35 years) will lead to higher rate of diabetes complications, higher healthcare utilization
and more years lived with disability [4]. Yet, diabetes in young adults continues to be
understudied.

National data suggest that glycemic control is often poor among young adults, and that
young adults have some of the highest rates of hyperglycemic emergencies such as diabetic
ketoacidosis (DKA) and hyperglycemic hyperosmolar syndrome (HHS) as compared to
other age groups [5]-[7]. Uncontrolled diabetes (HbAlc = 9.0%, 75mmol/mol) [8] and
multiple hyperglycemic emergencies during young adulthood have the potential to greatly
affect morbidity and mortality throughout adult life [9]. Additionally, treatment of diabetic
emergencies has a substantial economic burden. The average cost of one hospital admission
for a hyperglycemic emergency in the United States is $17,500 per patient, and it is
estimated that the total annual hospital cost of hyperglycemic emergency management
nationally is $2.4 hillion [10].

Despite the vulnerability of the young adult population with diabetes and their risk of
hyperglycemic emergency, most studies either focus on youth under the age of 18 years or
fail to consider young adults separately from the general adult population over the age of 18.
Additionally, less is known about minority and disadvantaged young adults with diabetes,
although we know ethnic, cultural, and socioeconomic differences affect diabetes prevalence
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and outcomes and compound the risk of hospitalizations and diabetes related complications
[11], [12]. Despite major advances in medical knowledge and diabetes treatment options,
socioeconomic, ethnic, and racial inequalities in access to care result in a higher risk of
complications and poorer glycemic control for the disadvantaged [12].

The purpose of this retrospective study was to examine the association of poor glycemic
control and patient-level characteristics (e.g. demographics, healthcare utilization, diabetes
history, and diabetes complications/comorbidities) with hospitalization for hyperglycemic
emergencies at an inner-city county hospital among a highly vulnerable population of
disadvantaged, primarily minority, young adults with diabetes. We also investigated whether
and how these patterns of patient characteristics related to hospitalization for hyperglycemic
emergency varied based on type of diabetes and severity of glycemic control at admission.
This characterization can be further used to identify potentially modifiable targets for
interventions to prevent hospital admissions for hyperglycemic emergencies specific to
young adults aged 18 to 35.

2. Subjects, Materials, and Methods

2.1 Study Sample

We used electronic health records (EHR) from Grady Health System in Atlanta, Georgia for
this retrospective study. Grady Memorial Hospital (Grady) is a 953-bed academic county
hospital that serves low resource inner-city patients. We used the International Classification
of Diseases (ICD)-9 codes indicating DKA or HHS to identify patients admitted to Grady
between January 2010 and November 2015. We included all patients 18 to 35 years old at
the time of first admission for DKA/HHS in the study and excluded patients only seen in the
emergency department or clinic and not admitted to the hospital, those without evidence of
DKA or HHS, or those that did not have a diagnosis of type 1 diabetes or type 2 diabetes
(i.e. gestational diabetes and secondary diabetes were excluded). IRB approval was obtained
from Emory University, and the study was authorized by the Grady Hospital Research
Oversight Committee. All analyses and study procedures complied with HIPAA regulations
and federal regulations for the protection of human research subjects and inclusion of
women and minorities.

2.2 Data Collection

Based on the data extraction protocol established, retrospective chart reviews using EHR
was completed between December 2015 and December 2016 (by MKF, FK, SMW, ASA,
DAA). The first hyperglycemic emergency that occurred between January 2010 and
November 2015 was identified as the primary DKA/HHS admission. Data were extracted
relating to the primary admission; however, all EHR documentation was also examined to
gather patient history and information about previous and subsequent encounters and
hospital admissions (see Supplementary Table S1 for further description of data extraction).
An extraction sheet was created indicating each variable and coding schema including a
denotation for missing information. Ten cases were reviewed by all extractors to ensure
minimal reviewer variability and consensus in coding for each variable. Chart reviews
focused on extracting demographic and socioeconomic factors, diabetes disease history
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including complications, comorbidities, and inpatient variables from the DKA/HHS hospital
admission.

Demographic factors: Age, sex, ethnicity, race, insurance status, and SES have been
identified as risk factors for hyperglycemic emergencies in other age groups [13]-[22]. For
this study, race was coded as a dichotomous variable (Black/Non-Black). Ethnicity was
recorded as Hispanic or non-Hispanic. SES was derived from the zip code at the time of the
primary admission and coded as the median household income for that zip code according to
the 2011-2015 U.S. Census Bureau’s American Community Survey 5-Year Estimates [23].
Insurance was coded as a dichotomous variable (insured/uninsured) and subcategorized by
type of insurance (private/public).

Healthcare utilization: Information regarding healthcare utilization (emergency room
visits, hospitalizations, clinic visits) in the year following the DKA/HHS admission, and
diabetes clinic attendance in the year prior to the event was also collected. Grady Hospital
provides diabetes care services through its Diabetes Center, a specialized multidisciplinary
team of diabetes nurses, certified diabetes educators, podiatrists, dieticians, and
endocrinologists offering a full range of services for diabetes patients. The EHR encounter
log was analyzed to determine if the patient utilized the Grady Diabetes Center for any
diabetes services within the year prior to their primary DKA/HHS admission. Hospital
utilization was defined as frequency of emergency room visits and other hospitalizations for
any reason in the year following the primary DKA/HHS admission.

Diabetes history, chronic complications and comorbidities: We abstracted
potential risk factors for hyperglycemic emergency related to diabetes history, including type
of diabetes, age at diagnosis, and duration of diabetes [18], [20], [24]-[26]. Chronic
complications and comorbidities were also abstracted from medical records to examine their
prevalence among this young adult population [13], [14], [27]-[29]. Chronic diabetes
complications were classified both as a dichotomous variable (present/not present) and by
type of complication: microvascular (retinopathy, nephropathy, and neuropathy),
macrovascular (cardiovascular disease), and other complications. To categorize obesity, body
mass index (BMI) was stratified by the Centers for Disease Control (CDC) classification for
underweight, normal/healthy weight, overweight, and obese [30]. History of mental health
comorbidities was categorized as a dichotomous variable (present/not present). History of
depression and substance use were also examined separately.

Hyperglycemic emergency characteristics: Hyperglycemic emergency
characteristics included precipitating factors of DKA/HHS, length of hospital stay for the
primary admission, admission to the intensive care unit (ICU), ICU length of stay, and
HbA1c. Precipitating factors for the primary DKA/HHS admission were categorized as
medication non-adherence (including not being able to get medications, discontinuing
medication, and changing medications without consulting a healthcare provider), infections,
new onset diabetes diagnoses, and other. Prior HbAlc was recorded as the most recent
plasma HbA1c prior to the primary admission. Admission HbAlc was recorded as the first
plasma HbA1c obtained during the primary admission.

Diabetes Res Clin Pract. Author manuscript; available in PMC 2020 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wolf et al. Page 5

2.3 Data Analysis

Data were reviewed for implausible values. Missing data was assumed to be at random and
complete case analysis was used for all analyses (see Supplementary Tables S2-S3 for
summary of missing data stratified by diabetes type and glycemic control). Descriptive
statistics were used to examine overall characteristics of young adults admitted for
hyperglycemic emergency. Independent t-tests or Chi-square tests were conducted to assess
differences in characteristics of the young adults stratified by type of diabetes.

A separate analysis was conducted to examine differences based on admission HbAlc. To
examine difference based on admission HbAlc values, admission HbAlc was stratified as
<9% (75 mmol/mol), =29% (75 mmol/mol) to <12% (108 mmaol/mol), and =12% (108 mmol/
mol). Poor glycemic control as indicated by a HbAlc =9% was chosen as the first cut-point
based on the Health Resources and Service Administration (HRSA) and the Healthcare
Effectiveness and Data Information Set (HEDIS) [8]. The second cut-point of 12% (108
mmol/mol) indicated severely poor glycemic control. Analysis of variance (ANOVA) and
Chi- square tests were conducted, using the Bonferroni method to adjust for multiple
comparisons. The significance level was set at 0.05 for all analyses. All analyses were
performed in SPSS (SPSS Version 22, Armonk, NY).

3. Results

3.1 All Young Adult Admissions

During the study period, there were 2,427 total admissions with an ICD-9 classification
indicating DKA or HHS. Of these, 703 (29%) were young adult admissions (18-35 years)
with 326 unique medical record numbers. Inclusion/exclusion criteria removed 53 patients
leaving 273 in the study sample. These 273 young adults accounted for a total of 636
DKA/HHS admissions during the five-year study period.

The average age at admission was 26.0+ 4.5 years, and the study sample predominantly
identified as Black (83.5%). Only 31% of patients admitted for DKA/HHS had health
insurance (Table 1). Uncontrolled diabetes with an HbAlc 29% (75 mmol/mol) at admission
was present in 90.5% of the study sample, with an average HbAlc at admission of 12.4%
(112 mmol/mol) + 2.61%. In terms of healthcare utilization patterns, only 3.7% of those
admitted had utilized the Grady Diabetes Center in the preceding year, while 43% utilized
the emergency department and 38% were hospitalized in the following year. The
precipitating factor for 58% of young adults’ index admission was medication non-
adherence (Table 2). Chronic complications related to diabetes were present in 45% of the
young adults admitted, and a history of psychiatric conditions was present in 36%.

3.2 Diabetes Type

Characteristics of patients by diabetes type are presented in Table 1 and Table 2. Most young
adults admitted with DKA or HHS had a diagnosis of type 1 diabetes (73.3%). Patients with
type 2 diabetes were less likely to have health insurance (19.2% vs. 35.0%, £<0.05), and less
likely to be hospitalized the year following the index admission (24.7% vs 42.5%, p<0.05).
Regarding diabetes history, patients with type 1 diabetes were significantly younger at

Diabetes Res Clin Pract. Author manuscript; available in PMC 2020 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wolf et al.

Page 6

diagnosis (14.9 £ 6.5 years vs 25.6 £ 6.1 years, p<0.001) and had significantly longer
duration of disease (10.3 £ 6.9 years vs 2.7 £4.5 years, p<0.001). In terms of complications
and comorbidities, patients with type 1 diabetes had significantly lower BMI (24.8 8kg/m?
vs 35.8 8kg/m?, p<0.001) but greater frequency of depression (16.5% vs 11.0%, p <0.05).

Hospital admission characteristics also differed by diabetes type. Patients with type 2
diabetes had a significantly higher admission HbAlc compared to those with type 1 diabetes
(13.1% (120 mmol/mol) vs 12.1% (109 mmol/mol), p=0.02). Although nonadherence was
the leading cause of admission for both type 1 and type 2 diabetes, non-adherence as the
cause of admission was significantly more common in young adults with type 1 diabetes
(type 1 diabetes: 61.5% vs type 2 diabetes: 47.9%, p<0.05). Likewise, infections were a
more common precipitating factor for admission for patients with type 1 diabetes when
compared to patients with type 2 diabetes (type 1 diabetes: 21.5% vs type 2 diabetes: 9.6%,
p<0.05). In addition, 36% of the index admissions in type 2 diabetes patients were attributed
to newly diagnosed diabetes (vs 3.5% in type 1 diabetes p<0.001). Among all patients newly
diagnosed with diabetes at the time of index admission, 66.7% were male, 15.2% were of
Hispanic ethnicity and 75.8% were Black. Overall HbAlc for these patients was 12.9%
(127mmol/mol), (13.4% (123mmol/mol) for type 1 and 12.8% (116mmol/mol) for type 2).
Additionally, these patients with newly diagnosed diabetes, compared to patients who had
been previously diagnosed with diabetes prior to index admission, had higher proportions of
being uninsured (71.4% for type 1, 96.1% for type 2), and fewer hospitalizations post DKA
admission (28.6% for type 1,11.5% for type 2).

3.3 Glycemic Control at Admission

Characteristics of patients stratified by HbAlc at admission are presented in Table 3 and
Table 4. Several significant differences were found for those patients with admission HbAlc
>12% relative to those patients admitted with lower HbAlc. A significant portion of patients
with admission HbAlc >12% were Black when compared to the two lower HbAlc strata;
92.2% of patients in the HbAlc =12% (108 mmol/mol) strata were Black as compared to
75.3% of patients with an HbAlc of 29% to <12% and 65.0% of patients with an HbAlc
<9% (75 mmol/mol) p<0.05). Significantly fewer patients with an admission HbAlc >12%
(108 mmol/mol) had insurance, compared to those with an HbAlc of <9% (75 mmaol/mol)
(21.6% vs 60.0%, p<0.001). Patients with admission HbAlc =12% (108mmol/mol) were
also less likely to have public health insurance compared to those with an HbAlc of <9%
(75mmol/mol) (10.3% vs 40.0%, p<0.05), but there was no difference between these groups
in terms of private health insurance coverage. Additionally, higher admission HbAlc was
associated with significantly shorter duration of diabetes (6.32 years if 212% (108mmol/
mol) vs 8.08 years if HbAlc =9% to 12% (75mmol/mol to 108mmol/mol) vs 13.56 years if
HbA1c <9% (75 mmol/mal), p<0.05). The highest admission HbAlc strata also had
significantly higher mean HbAlc prior to hospital admission as compared to other admission
HbA1c strata (mean of 12.29% [111 mmol/mol] if admission HbAlc 212%, 10.12%
[87mmol/mol] if =29% to 12%, 9.30% [78mmaol/mol] if <9%; p<0.05).
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4. Discussion

Young adults, especially Black young adults are underrepresented in studies related to
DKA/HHS hospitalizations, despite evidence that this population has disproportionally high
rates of diabetic emergencies and hospital utilization [13]-[15]. Our study investigated
patient-level characteristics of this population and is one of the first studies to differentiate
characteristics of young adults admitted for DKA or HHS to a large, inner-city hospital
based on diabetes type and glycemic control. The primary findings of this study were: 1)
young adults with type 1 and type 2 diabetes admitted for DKA/HHS have severely
uncontrolled diabetes prior to the hospitalization; 2) nonadherence to medications was the
most common cause for DKA/HHS, but significant differences by diabetes type were also
evident; and 3) inadequate access to healthcare, particularly in the form of lack of health
insurance may play a significant role in DKA/HHS admissions and healthcare utilization
patterns.

Most patients admitted for DKA/HHS had very high HbAlc, at a mean of 12.4% (112mmol/
mol) at admission and a prior HbAlc of 11.0% (97mmol/mol). Both of these values are well
above American Diabetes Association (ADA) recommended target HbAlc of less than 7%
(53 mmol/mol) [31] for adults over 18 years and also greater than the less stringent HbAlc
goals (<8%, 64 mmol/mol) recommended for young adults who are transitioning from
pediatric to adult care [9]. Having a high HbA1c at the last visit prior to hospital admission
indicates potentially missed opportunities prior to admission to identify high risk patients
and provide interventions to prevent these later admissions for hyperglycemic emergency.
The strikingly high levels of mean HbA1c seen among the majority of patients in our study
also indicate the chronicity of poor glycemic control in this population and signifies the need
to identify targeted approaches specific to young adults with diabetes.

While non-adherence was the most common cause of admission for both patients with type
1 and type 2 diabetes, it was significantly more common among patients with type 1
diabetes. Though presentation as new-onset diabetes was the precipitating factor for
admission in about 1/3 of admissions in patients with type 2 diabetes, it was rarely a
precipitating factor among patients with type 1 diabetes. With the high proportion of Black
patients in our cohort, this may reflect a significantly higher proportion of patients with
ketosis-prone diabetes presenting in young adulthood than previously recognized. However,
because patients with type 1 diabetes are generally diagnosed earlier than patients with type
2 diabetes, this trend also reflects the higher number of new type 2 diagnoses at this later age
compared to those with type 1 diabetes. Regardless, this may suggest that a large proportion
of this population of young, disadvantaged adults with type 2 diabetes are being diagnosed
through emergency services rather than primary care and deserves further investigation.
Appropriate screening tools for high risk young adult populations may need to be
implemented to identify and treat young adults at risk for type 2 diabetes prior to diagnosis
through acute care services [32]. Due to the unique characteristics and health service needs
of young adults with newly diagnosed diabetes, further studies are warranted to explore
specific methods for early diagnosis and treatment.
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Our study found that patients with type 2 diabetes had comparable rates of chronic diabetes
complications relative to those with type 1 diabetes, despite the overall shorter duration of
disease. This supports growing evidence that early onset type 2 diabetes is an aggressive
disease that needs to be identified early (not in the emergency care setting) and treated
aggressively by providers [33]. For instance, the SEARCH study, a national multi-center
study that examined diabetes prevalence, incidence, and complications among youth less
than 20 years of age with prospective follow-up of youth with diabetes, found that youth and
young adults with type 2 diabetes had a greater incidence of microvascular complications
compared to the general population of youth and young adults and those with type 1 diabetes
[34].

Data such as these regarding precipitating factors for admission and prevalence of
complications suggest disturbing trends in healthcare access and usage among this young
adult population. Interruptions in health insurance coverage are more common among young
adults [35], and 34% of young adults report a coverage gap between pediatric and adult
diabetes care spanning longer than six months [36]. The mean age of all young adults
admitted with DKA/HHS in this study was 26 years, corresponding to the age at which
parental insurance coverage is discontinued. Lack of insurance in this study was related to
severely uncontrolled diabetes upon admission and has previously been found to be
associated with higher HbAlc as well as higher rates of inpatient and ED use [22], [35].

In this sample less than 4% of the young adult population were seen at the outpatient
diabetes center the year before their primary DKA/HHS admission, suggesting that there are
challenges to accessing and utilizing outpatient diabetes care services, which is critical to
early treatment and prevention of both diabetes related complications and emergency
hospitalizations [37]. With over one third of patients being hospitalized and over 40% of
patients making ER visits in the year post index admission, these data suggest that these
young adults may represent a population with high (and high cost) healthcare utilization
through acute care settings.

Young adults in general have the highest rate of mental health issues, with over 25% of
18-25-year olds reporting any mental health issue [38]. The percentage of young adults with
mental health comorbidities in this study was over 35%, which merits concern given the
impact that mental health on diabetes health outcomes such as glycemic control. Mental
health services for individuals with diabetes and mental health comorbidities are often
inadequate, and mental health issues such as depression contribute to both medication non-
adherence and underusage of healthcare services for chronic illnesses, both of which appear
to be concerns among this population based on the findings of this study [39]-[41].
Providers need to be alerted to the high need for mental health services among these
vulnerable young adults admitted for hyperglycemic emergency and additional measures
should be taken to facilitate use of mental health services among this population through
enhanced screening and better linkage to mental health services.

Data collected in this study were limited to information within the Grady Health System
EHR and did not capture information from the patient’s utilization of other hospital systems,
which would provide a more complete understanding of these patients’ healthcare access
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patterns. There was bias in data completeness favoring patients who have high utilization
rates of the Grady Health System as there were more encounters in the chart from which to
extract data. Additionally, some patient data were not reported in the Grady EMR,
particularly for prior HbAlc, chronic complications, and mental health (see Supplementary
Tables S2-3). In the emergency department, patients with type 1 diabetes were often not
diagnosed based on autoantibody screening, which is the ADA standard for diagnosis [31];
however, characterized differences in age and BMI between those patients classified as
having type 1 vs type 2 diabetes correspond to the expected differential profile for these
classifications.

Despite these limitations, this study contributes to a better understanding of an understudied
population of young adults admitted to an inner-city hospital for hyperglycemic emergencies
and highlights current gaps in care and research that need to be further explored. With an
increasing number of young adults living with diabetes and likely to experience
complications of the disease, it is essential to identify those young adults who are at high
risk for hyperglycemic emergencies. Our study underscores the importance of characterizing
disadvantaged young adult populations with diabetes in order to develop better
understanding of risks for hyperglycemic emergency and poor health outcomes and
highlights some important differences based on diabetes type that could be valuable in
assessing risk and improving health outcomes. This study suggests that intervention for this
young adult population as a whole will need to address issues such as medication non-
adherence, mental health, and healthcare access to decrease hospitalizations for DKA or
HHS among this vulnerable population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1.

Characteristic

All admissions (n=273)

Type 1 Diabetes (n=200)

Type 2 Diabetes (n=73)

Age at primary admission, years (mean, sd)
Sex (%)

Male

Female
Ethnicity (%)

Non-Hispanic

Hispanic
Race (%)

Black

Non-Black
Median Household Income, $10k (mean, sd)
Insurance (%)

Any insurance

Private Insurance
Public Insurance

No Insurance

Healthcare Utilization (%) *
Emergency Visits

Hospitalization

Diabetes Center Attendance

26.02 (4.52)

52.7
47.3

94.9
5.1

83.5
16.5
41.89 (15.29)

30.8

11.4
19.4
69.2

43.2
37.7

3.7

25.12 (4.25)

52.0
48.0

96.0
4.0

84.0
16.0
42.12 (15.89)

35.0

13.0
22.0
65.0

44.5
42.5

45

28.48 (4.36) ©

54.8
45.2

91.8
8.2

82.2
17.8
41.25 (13.61)

1927
6.8
12.3

80.8™

2477
14

*
significant at alpha p<.001

*Kk
significant at alpha p<0.05

+
Emergency visits and hospitalizations in year afferindex admission, Diabetes Center attendance in year priorto admission
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Young Adults Admitted with DKA/HHS: Diabetes History, Hospital Admission Characteristics, and Chronic
Complications/Comorbidities by Diabetes Type

Characteristic

All admissions (n=273)

Type 1 Diabetes (n=200)

Type 2 Diabetes (n=73)

Diabetes History

Diabetes Type (%)
Type 1
Type 2

Age at Diagnosis, years (mean, sd)

Duration of Disease, years (mean, sd)

Hospital Admission

Precipitating factors for admission (%)

Medication Non-adherence
Infection
New Onset

Other

Length of Stay, days (mean, sd)

Admission to ICU
ICU Admission (%)
ICU Length of Stay, days (mean, sd)

Glycemic Control (mean, sd)

Admission HbAlc, %

Prior HbAlc, %

Chronic Complications/Comorbidities

Chronic Diabetes Complications (%)
Any Diabetes Complication
Macrovascular complications
Microvascular complications

Other diabetes complications

Obesity
BMI (mean, sd)

Underweight (%)
Normal weight (%)

Overweight (%)
Obese (%)

Mental Health
Any mental health co-morbidity (%)

Substance use

733
26.7
18.40 (8.15)

7.80 (7.19)

57.9
18.3
121

11.2
3.75 (3.6)

13.2
0.39 (1.37)

12.38 (2.61)
[112 mmol/mol]

11.00 (2.71)
[97 mmol/mol]

44.7
0.7

18.7
35.2

27.76 (8.85)

3.7
37.0

20.9
26.4

35.5
21.2

14.86 (6.53)

10.30 (6.92)

35
135
3.60 (3.28)

15.0
0.46 (1.49)

12.11 (2.69)
[109 mmol/mol]

10.94 (2.70)
[96 mmol/mol]

46.0
0.5

19.0
37.0

24.83 (5.76)

4.5
46.5

22.5
145

35.5
20.0

25.63 (6.1) *

2.68 (4.54)

4797
9.6%
3567

6.8

4.15 (4.32)

55
0.21 (0.94)

13.07 (2.29)*
[120 mmol/mol]

11.38 (2.83)
[101 mmol/mol]

411
1.4

17.8
30.1

35.83(10.72) *
14

11.07
17.8

5757

35.6
24.7
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Characteristic

| All admissions (n=273) | Type 1 Diabetes (n=200) | Type 2 Diabetes (n=73)

Depression

| 15.0 | 165 | 110

Abbreviations: ICU=intensive care unit; HbAlc=hemoglobin Alc; BMI=body mass index

*
significant at alpha p<0.001

+significant at alpha p<0.05
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Table 3.
Young Adults Admitted with DKA/HHS: Demographics and Healthcare Utilization by Admission HbAlc

Characteristic HbA1c<9.0% [<75mmol/mol] 9.0% < HbAlc <12.0% HbA1c 212.0% [>108mmol/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

(n=20) (n=75) mol] (n=116)

Age at primary admission, years (mean, sd)  27.50 (4.60) 26.82 (4.35) 25.44 (4.54)
Sex (%)

Male 45.0 54.7 54.3

Female 55.0 45.4 45.7
Ethnicity (%)

Non-Hispanic 100.0 92.0 96.6

Hispanic 0.0 8.0 34
Race (%)

Black 65.0 75.3 922"

Non-Black 35.0 24.7 7.8
Median Household Income, $10k 46.09 (20.38) 44.17 (16.91) 40.16 (12.60)
Insurance (%)

Any insurance 60.0 374 21.6%

Private Insurance 20.0 9.3 11.2
Public Insurance 40.0 28.0 10.3%

No Insurance 40.0 62.6 78.4
Healthcare Utilization (%)§

Emergency Visits 40.0 454 40.5

Hospitalization 45.0 44.0 31.0

Diabetes Center Attendance 0.0 4.0 0.9

Abbreviations: ICU=intensive care unit; HbAlc=hemoglobin Alc; BMI=body mass index

*
significant difference between HbA1c>12% and 9.0% < HbA1c<12.0%, HbA1c=12% and HbAcl <9% at alpha p<0.001

+
significant difference between HbA1c=12.0% and HbA1c <9.0% at alpha p<0.001

+
“significant difference between HbA1c=12% and 9.0% < HbAlc <12.0%, HbA1c=12% and HbAc1 <9% at alpha p<0.05

§Emergency visits and hospitalizations in year afferindex admission, Diabetes Center attendance in year priorto admission
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Table 4.

Young Adults admitted with DKA/HHS: Diabetes History, Hospital Admission Characteristics, and Chronic
Complications/Comorbidities by Admission HbAlc

Characteristic HbA1c<9.0% [<75mmol/mol] 9.0% < HbAlc <12.0% HbAlc 212.0% [>108mmol/

1duosnuey Joyiny

1duosnuen Joyiny

(n=20) (n=75) mol] (n=116)

Diabetes History
Diabetes Type (%)

Type 1 90.0 74.7 67.2

Type 2 10.0 25.3 32.8
Age at Diagnosis, years (mean, sd) 14.42 (5.33) 18.78 (8.76) 19.39 (8.25)
Duration of Disease, years (mean, sd) 13.56 (5.32) 8.06 (7.69) 6.32 (6.25) "
Hospital Admission
Precipitating factors for admission (%)

Non-adherence 55.0 57.3 62.1

Infection 30.0 18.7 16.4

New Onset 0.0 16.0 14.7

Other 15.0 8.0 6.9
Length of Stay, days (mean, sd) 4.75 (4.83) 4.00 (3.81) 3.8(3.74)
Admission to ICU

ICU Admission (%) 25.0 18.7 7.8

ICU Length of Stay, days (mean, sd) 1.75 (3.76) 0.51 (1.21) 0.14 (0.56)* *
Glycemic Control (mean, sd)

Admission HbALc, % 7.78 (0.78) 10.51 (0.86) 1437 (1.39) §

Prior HbAlc, %

[62 mmol/mol]

9.30 (2.41)
[78 mmol/mol]

[91 mmol/mol]

10.12 (2.60)
[87 mmol/mol]

[134 mmol/mol]

12.29 (2.57) 7
[111 mmol/mol]

1duosnuey Joyiny

1duosnuen Joyiny

Chronic Complications/Comorbidities

Chronic Diabetes Complications (%)

Any Diabetes Complication 60.0 44.0 43.1
Macrovascular complications 0.0 0.0 0.9
Microvascular complications 25.0 16.0 14.7
Other diabetes complications 55.0 37.3 31.9

Obesity

BMI (mean, sd) 25.64 (5.99) 29.81 (11.27) 27.33 (8.04)
Underweight (%) 0.0 5.3 4.3
Normal weight (%) 50.0 33.3 36.2
Overweight (%) 25.0 20.0 233
Obese (%) 20.0 30.7 26.7

Mental Health (%)

Any mental health co-morbidity 30.0 34.7 36.1
Substance use 25.0 17.3 121
Depression 5.0 17.3 21.6

*
significant difference between HbAlc <9.0% and HbAlc 212.0% at alpha p<0.05
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+
significant difference between HbAlc <9% and 9.0% <HbAlc <12.0% at alpha p<0.05

+

“significant difference between HBA1c <9.0% and HbAlc =12% at alpha p<0.001

§significant difference between all groups at alpha p<0.001

//significant difference between 9.0% <HbAlc <12.0% and HbAlc = 12.0% at alpha p<0.05
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