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Background
• This multi-center study aims to investigate association between anxiety 

and glycemic outcomes for people with type 1 diabetes (PwT1D). 

• Higher anxiety levels have been associated with suboptimal glycemic 
control in adolescents with type 1 diabetes (T1D). 2 

• The Generalize Anxiety disorder scale (GAD-7) is a 7 – question screening 
tool for anxiety. Scores can range from 0-21 and are broken down into 4 
categories: 0-4 minimal; 5-9 mild;  10-14 moderate; and 15-21 severe. 1



Methods
• Electronic medical record (EMR) data from April 2017-June 2023 was analyzed

• 738 distinct people with type 1 diabetes (PwT1D) from 9 clinics with ages 
ranging between 12-75 years 

• Anxiety was classified as minimal vs elevated (Mild, moderate, and severe)

• Most recent GAD-7 score was used along with a corresponding A1c 

• Chi-square test and Fisher’s Exact test were used to see significant differences 
between the two groups.

• Logistic regression was used with A1c < 7% and > 9% as the binary outcome 
and anxiety level as the predictor variable for an unadjusted model and an 
adjusted model with variables for race/ethnicity, insurance type, gender, and 
device use. 



Results
• The elevated anxiety group 

had a significantly higher 
percentage of individuals 
with A1c>9% (p<.01) with 41% 
compared to 30% in the 
minimal anxiety group 
(Tab1e 1). 

Table 1. Comparison of elevated and minimal 
anxiety levels

Minimal 
Anxiety
(N=379)

Elevated 
Anxiety
(N=359) p-value

Mean Age (SD) 21 (9.6) 21 (8.5)

Age Category (Years) – n (%)

12-17 years 110 (29) 126 (35) 0.09

18-24 years 234 (62) 200 (56) 0.11

25-75 years 35 (9) 33(9) 1

Gender – n (%)
Male 206 (54) 120 (33) <0.01

Female 173(46) 239 (67) <0.01

Race/Ethnicity- n (%)
NH White 263 (69) 242 (67) 0.62

NH Black 60(16) 81(23) 0.03

Hispanic 29 (8) 20 (6) 0.32

Other 21 (6) 12 (3) 0.20

Insurance Type- n (%)
Public 133 (35) 120 (33) 0.69

Private 190(50) 181(50) 1

Other 23 (6) 23 (6) 0.97

Mean A1c (SD) 8.6 (2.1) 9 (2.3)
Median A1c (IQR) 8 (2.7) 8.6 (3)

A1c <7%- n (%) 76 (20) 69 (19)
0.85

A1c >9%- n (%) 115 (30) 148 (41) <0.01

CGM- n ( %) 252 (67) 215 (60) 0.08

Insulin Pump – n (%) 185(49) 165(46) 1

DKA- n (%) 30 (8) 34(10) 0.53

SH- n (%) 0 (0) 3 (.84) 0.12



Results
Table 2: Factors Associated with Glycemic Outcomes (A1c<7%) 
in PwT1D

• Anxiety level was not 
significantly associated with 
odds of A1c < 7% in the 
unadjusted and adjusted 
models (Table 2). 

• Odds ratio (OR) is >1  for both 
the unadjusted and adjusted 
model, showing that PwT1D in 
the elevated group have 
increased odds of having an A1c 
> 9% compared to the minimal 
anxiety group (Table 3). 

Model A* OR    
(95% CI)

p-value Model B* OR   
(95% CI)

p-value

minimal anxiety 
(ref)

- minimal anxiety 
(ref)

-

elevated anxiety 0.94 
(0.65,1.35)

0.74 elevated anxiety 0.89 
(.56,1.43)

0.63

*Model A is the unadjusted model and Model B is the adjusted model for race/ethnicity, insurance 
type, gender, device use.

Table 3: Factors Associated with Glycemic Outcomes (A1c>9%) 
in PwT1D

Model A* OR    
(95% CI)

p-
value

Model B* OR    
(95% CI)

p-value

minimal anxiety 
(ref)

- minimal anxiety 
(ref)

-

elevated anxiety 1.60 
(1.18,2.17)

0.02 elevated anxiety 1.86 
(1.19,2.85)

< 0.01

*Model A is the unadjusted model and Model B is the adjusted model for race/ethnicity, insurance 
type, gender, device use.



Conclusions
• The findings show that PwT1D with elevated anxiety levels showed higher A1c levels compared 

to those with minimal anxiety, supported findings are in existing literature.3 

• A high percentage of PwT1D with elevated anxiety and A1c levels are female. 

• Further analysis should be done to determine a causal relationship between anxiety and 
glycemic outcomes, as stated in existing literature. 3 

• Prospective research should be done to find effective post screening interventions in PwT1D. 
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• Depression is one of the most common mental illnesses in the pediatric population, 

particularly amongst adolescents.

• Longitudinal studies of community samples of children and adolescents suggest an 

average age of onset between 11 and 14 years old.

• Youth with type 1 diabetes (T1D) have significantly higher rates of depression over the 

general population and having depression may impact the management of diabetes.

• Despite its high prevalence, depression is widely undertreated in this population: about 

40% of pediatric patients with this disorder are not treated. 

• The Patient Health Questionnaire 9 for Adolescents (PHQ-9A) is a widely used, validated 

tool used to monitor and measure the severity of depression. 

• A score of 10 or above has a sensitivity of 89% and a specificity of 77% for major 

depression.

Introduction
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To improve recognition of adolescent depression in 

patients, with T1D, ages 12-17yo, through 

implementation of standardized annual screening for 

depression using PHQ-9A from baseline of 0% to 75% by 

August 2023.

Purpose          Method   

A multidisciplinary team of physicians, RN, CDCES, 

medical assistants, and social worker was created.

Many PDSA cycles were conducted for education, folder 

for resources, written algorithm, EMR changes, and 

referral to mental health specialists. 



Daily workflow



Department of Pediatric Endocrinology, NYU Long Island School of Medicine, Mineola, NY
13

PDSA Cycles

- CDCES to complete 

PHQ2 screening in 

EMR that will 

populate into PHQ9 if 

warranted

- Refer to LCSW if 

screening is positive

55 % compliance 

on completion of 

PHQ2

PDSA cycle #1 - 1/1/22-3/31/2022

Plan Do

- Providers concerned 

about scoring and 

proper documentation 

- Barrier: General by in 

from staff on the 

feasibility of the 

project 

StudyAct

- Distribute PHQ9 via 

paper for screening

discontinue use of 

PHQ2 

- Expand to other    

providers

PDSA cycle #2 – 4/1/2022-5/15/2022

- Distribute PHQ9 

via paper for 

screening

- Expand to other 

providers

- Improve Data 

collection mode

- Expanded to all 

providers/CDCES

- Coordinators pulling 

screening forms weekly 

and providing to MA's 

with date & time 

-Educational workshop 

by LCSW 

- Tip sheet and resource   

binder created for all   

exam rooms. 

- MA covering provider 

  needed education

- Barrier: General buy in 

from staff 

- Providers concerns

 

Plan Do

Act Study
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PDSA cycle #3– 5/16/2022-7/2022

- Improve 

documentation 

- Improve Data 

collection mode

- PHQ9 available 

to view

- MA's placing score 

into chart

- MA's educated on how 

to check if PHQ9 was 

previously completed 

- MA's were not 

checking the folder or 

aware of the project

- Large number  of 

the Patients have 

already been  

screened

- Continue 

current process 

- Work on data 

collection and 

interpretation 

Plan Do 

Study Act 

Department of Pediatric Endocrinology, NYU Long Island School of Medicine, Mineola, NY
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PDSA cycle #4– 8/2022- 12/2022 

Add column 

of last PQH9 

screening to 

daily provider 

schedules

- Continued MA 

education

- Providers monitoring 

MA 

- MCIT retrieved data 

from EMR

-Add BPA tool to 

charting for PHQ9

- Review completed

questionaires

- Reviewed results 

each month,

- Improved data 

collection method 

Plan Do 

Study Act 

Department of Pediatric Endocrinology, NYU Long Island School of Medicine, Mineola, NY
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Where we are now:

Plan Do 

Act Study 

Reassess data

- Continue MA 

education,              

- Continue 

provider reminder 

at monthly 

diabetes meeting

- Review results 

monthly, 

- Check data 

collection accuracy

- Add BPA 

notification to 

nurses schedule

- Add visual        

reminder in the 

intake room 
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• Systematic processes and multiple PDSA cycles led to increase in the number of 

patients screened for depression.

• Many patients with elevated scores were noted to already be connected with a mental 

health provider and receiving therapies/ medications.

• Depression was noted in the chart as a co-morbidity, in these patients with type 1 

diabetes, allowing focus on whole person care in addition to diabetes alone.

• Making changes in EMR facilitated better recognition of patients due for an annual 

screening. 

• However, we are not meeting the benchmark (75%) consistently yet.

Results 
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Conclusions

• Multidisciplinary approach to chronic disease management is key to improving 

patient outcomes.

• Co-location of mental health provider helps facilitate timely screening, referral 

and follow up for patients with depression.

 

  Tracking data and ongoing PDSA cycles helped initiate and improve screening 

for depression in adolescent patients with type 1 diabetes.

   EMR can aid in provider decision support about patients who are due for 

screening. However, we are not meeting the benchmark (75%) yet for the 

following reasons:

      

       - Patients already being managed by a psychiatrist

           - Patients refusing screening, or inability to complete screening    

           - BPA (Best practice alert) that fires for all patients (not just those with   

  diabetes), and ancillary staff do not recognize that the screening is for 

  patients with T1D

      - Review and reminder for ancillary staff put in place 

      - BPA  were not notifying our nurse educators: ticket was created
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Thank You



Dr. Mary Pat Gallagher - Director, Robert I. Grossman, MD 
and Elisabeth J. Cohen, MD Pediatric Diabetes Center

Ongoing Efforts for 
Improving Depression 
Screening at a Pediatric 
Diabetes Center
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Hassenfeld Children’s Hospital at NYU – Pediatric 
Diabetes Center

Multidisciplinary Team 

Members

Volume and 

Demographics

Ped Endo MD: 5  

PNP: 1

Ped Endo Fellows: 3

CDCES: 3 RD, 2RN 

Staff RN: 1 

Social Worker: 1

Psychologist: 0.5 FTE

Child/Adol 

Psychiatrist: 0.2 FTE

Neuropsych: 0.1 FTE

Child Life: shared

Family Advisors: 5

Research Team: 2.2 

~450 patients with T1D 

for more than one year 

receiving ongoing care

~600 patients seen at 

Diabetes Center

Newly diagnosed 

patients per year: 

~70 

Insurance: 

~ 50% public

Race:

~ 50% White

~ 10% Black

~ 5% Asian 

~ 35% Unknown/Other 



• Prior to 2021 there was no tool in place to screen for anxiety or 

depression for our patients even though our patients are at 

higher risk.

• PDSAs included:

• identification of a screening tool (the PHQ4)

• administration using paper screener

• online screener (REDCap) option

• use of a QR code for REDCap web version

• eventual integration into the Electronic Medical Record (EMR).

• Screening completion rates increased from 0-2% to 50% over six 

months.

23

Depression Screening - Background
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PHQ-4

Scoring:

Total distress scores: mild = 3-5, moderate 6-8, severe 9-12
• Anxiety subscale: items 1+2 (score 0-6)

• Depression subscale: items 3+4 (score 0-6)

• A score of 3 or higher on either subscale is considered positive (and the GAD7 

or PhQ9 will cascade open)

PHQ scales were developed by Drs. Robert L. Spitzer, Janet B.W. Williams and Kurt Kroenke and colleagues. Free to use.
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PHQ-4 and screeners
• PHQ4

• Asks the first two questions of the GAD7 - to assess 

for anxiety

• Asks the first two questions of the PHQ9 - to assess 

for depression

• Cascades open to GAD7 and/or PHQ9 if score 

elevated 

• Used to screen all diabetes center patients for depression 

and anxiety screening for patients ages over 11.

• Yearly screening is done for suicide screening using the 

ASQ. This is done by Medical Assistants using BPA 

alerts in the EMR



Fishbone Diagram (Ongoing Depression Screening)

Sometimes patietnt caregiver fills out all surveys Only in English

Part of lots of questionnaires Resistance, survey fatigue, parent completing

Literacy, language, over/under reporting of patient

Provider resistance (“opening up pandoras box”, interrupt appt, training) Shared ancillary staff between specialties

Difficult with other check in processes

Policies & 

Procedures
Product People

Place Process

Man power/time , not enough ipads (to ask, input, refer, etc.) 

Ongoing training needed 



• Aim: In the ongoing QI project presented here, we aimed to 

show another 10% increase in screens completed from April 

2022–2023 using EMR features.

• Multiple Plan-Do-Study-Act (PDSA) cycles were performed to 

optimize EMR integration

• Creation of a best practice advisory (BPA)

• Completion of the PHQ4 along with other forms on a Welcome tablet 

at check-in

• Completion of the PHQ4 on a separate tablet to be handed directly to 

the patient at check-in

• Administration of PHQ4 on separate tablet by RN

•  Administration of PHQ4 on separate tablet by Medical Assistant (MA) 

at triage. 
27

QI Project: 



Increasing Depression Screens

28



• The trend of screening completion rates continued to increase slightly through April 2023. 

• Ongoing efforts, however, indicate a need for continued QI work. 

• Screening rates ranged from 65-100% from November 2022 to April 2023; however, after 

moving the PHQ4 to a separate tablet, in April 2023, the screening rate began to decrease. 

• The latest PDSA cycle, which has the PHQ4 tablet being provided to the patient by the MA 

during or after appointment triage, has led to increases in screening rates during the last two 

months reported. 

29

Results
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Conlclusion

• EMR integration helped increase depression screening rates when compared to 

previous efforts using paper or web-based applications. 

• Clinicians reported improvement in workflow as provider entry into the EMR was 

removed. 

• Providing the PHQ4 on a separate tablet at check-in to ensure the patient completed 

it (and not a caregiver), initially decreased completion rates, however, when 

administering the PHQ4 screener tablet during triage rates began to improve. 



• Continue to increase screening using the PHQ4 patient facing tablet at 

triage

• Include all behavioral health screens or patient answered screens on same 

tablet as well as physical activity vital sign or PAVBS.

• Additional tablets

• Additional languages

• Additional Resources, referrals etc. 

• Coping Posters

• Additional handouts and referral options

31

Future PDSAs



Thank you!
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Systematically 
Developing and Piloting  

an Eating Disorder  
Screening Process at a  

Large Pediatric Diabetes  
Clinic

Paige Trojanowski, PhD, Bailey Tanner, BS, Rebecca 

Campbell, BS, G. Todd Alonso, MD, Holly K. O’Donnell, 

PhD

Barbara Davis Center for Diabetes, University of Colorado Anschutz 

Medical Campus



People with type 1 diabetes 

(T1D) are at increased risk 

for eating disorders

This can lead to severe 

medical complications

Most pediatric diabetes 

clinics do not screen for 

disordered eating

Of those who do, less than 

half use a validated measure

Background

Dybdal et al. 2018; Scheuing et al. 2014; Alonso et al. 2021



1: Describe the process for developing an eating 

disorder screening protocol

2: Report preliminary results piloting the protocol

3: Describe provider response to screening

Objective



Methods

Gap analysis

Select a validated measure 

Determine a screening process



Methods  
cont’d

Train team members on screening 

procedures

Create a current state process map

Gather feedback from team members



R E S O U R C E S
A v a i l a b i l i t y

o f / A c c e s s  t o

r e s o u r c e s  i f  p a t i e n t  

a n s w e r s  p o s i t i v e l y

L a c k  o f  s c r e e n i n g  

t o o l

P E O P L  E C O N T  ’ D
N o t  e n o u g h  M A  s t a f f  t o  

s c r e e n

V a r i a b l e  c l i n i c  f l o w

S t a f f  k n o w l e d g e  o f  h o w  t o  

a d m i n i s t e r  s c r e e n i n g

L a c k  o f  b e h a v i o r a l  h e a l t h  

p e r s o n n e l  t o  f o l l o w  u p  o n  

p o s i t i v e  s c r e e n s

( e s p e c i a l l y  a t  o u t r e a c h  

s i t e s )

P E O P L  E
P a t i e n t s  a n s w e r i n g  h o n e s t l y  

P a t i e n t s  b e i n g  d i s t r a c t e d

w h i l e  c o m p l e t i n g  a  s c r e e n  

P a t i e n t s  w h o  a r e  n o t

e n g a g e d  a t  t h e  c l i n i c  v i s i t  

P a t i e n t s  i n  d e n i a l  a b o u t

h a v i n g  a n  e a t i n g  d i s o r d e r  

S t i g m a  r e l a t e d  t o  e a t i n g  

d i s o r d e r s

T  I M E
N o t  e n o u g h  t i m e  f o r

p r o v i d e r s  t o  a d d r e s s  t h e  

t o p i c  d u r i n g  c l i n i c

e n c o u n t e r s

N o t  e n o u g h  t i m e  t o  s c r e e n  

p a t i e n t s

C h e c k - i n  d e l a y s ,  e s p e c i a l l y  

p r o b l e m a t i c  o n  b u s y  d a y s

N E X  T  S T  E P S

F e a r  o f  w h a t  t o  d o  f o r  

p o s i t i v e  s c r e e n s

P a t i e n t  f o l l o w - t h r o u g h  

w i t h  t h e r a p y

BARRIERS AS IDENTFIED BY CLINIC 

MEMBERS



Results

<1% of patients had disordered eating documented 
in their medical record

Selected the Diabetes Eating Problems Survey - Revised 
(DEPS-R)

Determined administration method Developed a 

screening process

Providers reported neutral to positive feedback



Results cont’d

Negative  

71.4%

Positive  

28.6%

n=28



Next Steps

O n g o i n g i n d i v i d u a l t e a m

c o a c h i n g  v i a  Q I I m p r o v e m e n t 

A c a d e m y t o i m p r o v e o u r

p r o c e s s

W e l c o m e M o b i l e
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Deployed 

DiabetesWise, site for 

people with diabetes.

Developed 

DiabetesWise Pro, site 

for HCPs

1
Identified the problem – no 

free, unbiased, unbranded 

resource to compare and 

contrast diabetes devices 

2
Explored options, talked to 

people with diabetes, HCPs, 

designers. Decided on a 

digital + online resource - 

DiabetesWise

3

Created algorithm to 

personalize 

recommendations.

Created content:

Device Features

Wisdom

Comparison Tool

Share with HCP

5
Developed Prescription Tool 

that includes up-to-date 

payer/insurance data from 

claims, how to access 

devices, and essential forms.

Our Journey



Features

OVERVIEW

• Check Up
• Sensors
• Device Finder
• Wisdom
• Resources

DiabetesWise for people 
with diabetes
Launched June 2019



Most likely to engage with 
platform:
- People with fewer diabetes 

resources
- People receiving diabetes care 

through primary care
- People using meter & injections 

RESULTS

Clinical Research Study
on DiabetesWise



• HCPs who take care of people with diabetes 
use DiabetesWisePro to improve matching to 
devices.

• HCPs access the prescription tool in 
DiabetesWisePro for more efficient prescription 
of diabetes devices.

• HCPs access insurance data in DiabetesWisePro 
to determine insurance coverage information 
based on published policy data 

VALUE PROPOSITIONS

diabeteswise.org    pro.diabeteswise.org kkhood@stanford.edu



1. Browse Devices 

2. Browse Wisdom

3. Compare Devices

4. Choose the right fit

5. Prescribe

FEATURES



FEATURES

1. Browse Devices 

2. Browse Wisdom

3. Compare Devices

4. Choose the right fit

5. Prescribe

Technology is too complicated 
for my patients

Chelsea



1. Browse Devices 

2. Browse Wisdom

3. Compare Devices

4. Choose the right fit

5. Prescribe

FEATURES



1. Browse Devices 

2. Browse Wisdom

3. Compare Devices

4. Choose the right fit

5. Prescribe

FEATURES



1. Browse Devices 

2. Browse Wisdom

3. Compare Devices

4. Choose the right fit

5. Prescribe

• Choose an insurance 

• Gather details

• Send prescription 

PRESCRIPTION TOOL

Output: Summary of 
coverage will appear 
based on data from

Input: Select the device type, state, 
plan type, and payer information



1. Browse Devices 

2. Browse Wisdom

3. Compare Devices

4. Choose the right fit

5. Prescribe

• Choose an insurance 

• Gather details

• Send prescription 

PRESCRIPTION TOOL



PRESCRIPTION TOOL

1. Browse Devices 

2. Browse Wisdom

3. Compare Devices

4. Choose the right fit

5. Prescribe

• Choose an insurance 

• Gather details

• Send prescription 

* If more information is needed 
before prescribing, direct links to 
policy documents will also be 
provided in the prescription tool 
output



• DiabetesWisePro was built to inform and improve the 
prescription process for diabetes devices

• Features include device library, comparison tools, and 
prescription support

• Supported by Helmsley so we can be free, unbranded 
and untethered to device manufacturers 

• Our only bias is that we need to get more people on 
devices by increasing access and awareness

diabeteswise.org    pro.diabeteswise.org kkhood@stanford.edu

SUMMARY
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