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Outline
• Challenges: Glycemic control and transition

– Epidemiology of diabetes: increasing occurrence

– ADA glycemic targets Vs attained A1c outcomes

– Adolescents/young adults and the DCCT

– Factors related to glycemic outcomes

– Early co-morbidities

• Opportunities: Optimizing health outcomes
– Prevent loss-to-follow-up

– Approaches to transition: Joslin, NDEP

– BG monitoring / continuous glucose monitoring
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Epidemiology
• 15,000 youths/year are diagnosed with T1D
• 3,700 youths/year are diagnosed with T2D
• T1D occurs equally among males and females; 

T2D occurs 1.6x more often in females than males
• T1D is more common in whites than non-whites; 

T2D occurs more often in racial/ethnic minorities 
• ~75% of T1D is diagnosed in people <18 years 

old; majority of T2D is diagnosed in adults 
• The majority of people with T1D are adults
• 192,000 total youth with diabetes in 2007

1. SEARCH Writing Group, JAMA 2007; 297:2716
2. NIDDK. Available http://diabetes.niddk.nih.gov/dm/pubs/statistics/index.htm 2010.
3. ADA. Diabetes Care. 2010 33:S11S61.
4. ADA. Diabetes Care. 2008; 31:1-20
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ADA Standards of Diabetes Medical Care
January 2011

Glycemic Goals

ISPAD Guidelines     90-145           80-180 <7.5%

DCCT – Adult & Adolescent Cohorts

Adults
Adolescents

DCCT:
N Engl J Med.
1993
J Peds, 1994
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DCCT:  Adolescents Vs Adults

• significantly higher A1c’s:  
intensive- 8.1 vs 7.1%
conventional- 9.8 vs 9.0%

• significantly more hypoglycemia:
intensive- 86 vs 57/100-pt-yrs
conventional- 28 vs 17/100-pt-yrs

• had significantly more DKA than adults:
intensive- 2.8 vs 1.8/100-pt-yrs
conventional- 4.7 vs 1.3/100-pt-yrs

Risk of Hyperglycemia

• Due to intensity of exposure

Intensity   = degree of hyperglycemia

X

duration of hyperglycemia
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Risk of Retinopathy Progression 
According to A1c 

JAMA 2002:287

A1c of 10% x3 years
Vs

A1c of 8% x8 years 

EDIC:  Adolescents Vs Adults

• less f/u participation in EDIC by adolescents:
90% of adolescents Vs 96% of adult cohort

• less adoption of intensive Rx by adolescents:
intensive- 90% Vs 95%
conventional- 66% Vs 76%

• less separation in A1c during EDIC f/u:
adolescent cohort- 8.4% Vs 8.5%  (NS)
adult cohort- 7.9% Vs 8.3%

BUT SUSTAINED RISK REDUCTIONS!
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Cumulative Incidence of 
Retinopathy Progression - EDIC 

JAMA 2002:287

62%
Risk
Reduction
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Bryden et al Diabetes Care 2001

males

females
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Risk in the Young Adult T1DM
• UK registry, T1D diagnosed 1978-2004, aged 0-29 years 

(N=4246):

– Patients diagnosed at age <30 years had a 4.7-fold excess 
mortality risk; 2.5% of cohort died 

– 47/108 deaths (44%) occurred from diabetes complications:

• 32 deaths were attributed to acute complications

- DKA (14) - Hypoglycemia (8)

- Hyperglycemia (2) - Other causes (8)

• 15 deaths from chronic complications

– 71% of deaths in males; 16% of deaths due to drug misuse

Feltbower RG, et al. Diabetes Care. 2008;31:922-926.   DCCT/EDIC, Arch Int Med. 2009; 169:1307-1316

– 3.7% of DCCT cohorts died after ~19 years of follow-up

Transitioning Teens/Young Adults

Teens/emerging adults on way to adulthood:
•Accept responsibility
•Make independent decisions
•Have financial independence

• May no longer want to see (or be able to 
see) their pediatric diabetes healthcare 
team

• May be leaving home for school/work, 
independence 

• May become pregnant and must receive 
care from adult diabetes healthcare team
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Emerging Adulthood

• Long Road to Adulthood Is Growing Even Longer
• By PATRICIA COHEN Published: June 12, 2010

• Baby boomers have long been considered the generation that did 
not want to grow up, perpetual adolescents even as they become 
eligible for social security. Now, a growing body of research shows 
that the real Peter Pans are not the boomers, but the generations 
that have followed. For many, by choice or circumstance, 
independence no longer begins at 21.

• People between 20 and 34 are taking longer to finish their 
educations, establish themselves in careers, marry, have children 
and become financially independent, said Frank F. Furstenberg, 
who leads the MacArthur Foundation Research Network on 
Transitions to Adulthood, a team of scholars who have been 
studying this transformation. “A new period of life is emerging in 
which young people are no longer adolescents but not yet adults,”
Mr. Furstenberg said.

“Emerging Adulthood” (Arnett)

 Cultural trends in the US have lead to 
young adults taking on adult roles later 
(work, marriage, parenting)
 Period of feeling unsettled which can lead 

to anxiety and uncertainty
 May vary among cultures and societies (i.e. 

lower SES may have fewer opportunities for 
exploration, urban vs. rural)
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“Emerging Adulthood” (Arnett)

 First phase (18-24): Desire for and fear of 
independence, moving away from home, 
managing finances, etc.

 Second phase (25-30): maturing sense of 
identify, more “adult-like” roles in society 
(relationships, employment)

 Need to consider these phases when 
working with young adults with T1D

Why some patients may have 
difficulties with transition?

• Fear of leaving their pediatric-care team
• Not prepared sufficiently by their pediatric-

care team to complete the transition
• Lack of trust in adult healthcare
• Loss or lack of insurance

• Saying goodbye to their healthcare team from 
early childhood can be difficult for patients, and 
can become a barrier to transition to adult-
oriented medicine.

Too busy, too fearful, too tired
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• In a Canadian survey completed by young 
adults with T1DM (N=154): 
– 24% left their pediatric clinic without being 

referred elsewhere

– 31% had a lapse of over 6 months (but <12 
months) between their last pediatric visit and 
their first adult visit 

– 11% were lost to follow-up

– 52% had either experienced a problem, had a 
delay of >12 months between their transition of 
care, or had no current follow-up

Pacaud D, et al. Canadian Journal of Diabetes. 2005;29:13-18. 

Possible Outcomes of the Transition 
From Pediatric to Adult Care

Hormone Research 2007
Leipzig, Germany
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•N=113 (51 male, 62 female)
•Ages 17-25 years
•Longitudinal assessments over 11 years
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Outcomes of Poor Transition Care
• Sense of disengagement from healthcare 
• Young people with diabetes disengage from the 

system
• Young people may become confused and 

disillusioned with the adult-care system
• No specialist follow-up completed and a primary 

care provider is seen only for insulin prescriptions
– Ultimately, an issue occurs, such as diabetic 

ketoacidosis or pregnancy, that cannot be managed 
by a non-specialist

McGill M. Horm Res. 2002;57(suppl 1):66-68.  

NON-ADHERENCE
and loss to F/U care

• Emergence of complications may go undetected, and untreated

DARTS
(Diabetes Audit and Research

Tayside, Scotland)
MEMO

(Medicines Monitoring 
Unit Collaboration)

N=89, mean age 16+7 years
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Adherence to Insulin Rx, Glycemic
Control, and DKA

Age Predicts

Adherence

and HbA1c
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Risk Factors for Complications

• UNCONTROLLED DIABETES
– high A1c, age at onset, attained age 

• Infrequent follow-up diabetes care
– Non-attenders, drop-outs, irregular/

interrupted care; loss-to-F/U during transition

• Identify & overcome modifiable risk factors & 
barriers to care – with education & support

• Implement intensive Rx as early as possible to 
optimize glycemic control - with education & 
support 

Krolewski et al.

Risk of Nephropathy Greatest among Clinic Non-attenders
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% of patients with retinopathy after 10 
years greatest in group with irregular f/u

Jacobson: J Pediatr, Volume 131(5).November 1997, 727-733

Prevalence of Cardiovascular Prevalence of Cardiovascular 
Risk Factors in Youth with DiabetesRisk Factors in Youth with Diabetes

MetS: > 2 CVD risk factors
Rodriguez et al, Diabetes Care, 2006
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Prevalence of Microalbuminuria Prevalence of Microalbuminuria 
by Diabetes Typeby Diabetes Type
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Approaches for Successful Transition
• Pediatric team

– Begin the process during adolescence according to the 
developmental needs of the patient

– Work with the patient and family to create a plan:
• Consider patient’s/family’s needs and requests
• Provide info on adult diabetes care teams
• Review insurance issues

– Identify adult diabetes health care teams interested in 
working with the young adult with diabetes

– Create transition clinic days, combining pediatric and adult 
diabetes care team members

• Adult team
– Interact with pediatric diabetes team
– Consider needs of young adults; possibly including family 

members/parents as requested by patient
Weissberg-Benchell J. Diabetes Care. 2007;30:2441-2446. ISPAD

• Negotiation and liaison between pediatric-care and 
adult-care services including, when possible, the 
organization of joint clinic days 

• Decision on the optimal age and stage of development 
for transition to adult care, depending on local services 
and agreements

• Prepare adolescents and their families for transfer in 
advance, ensuring that there is no hiatus in care at the 
time of transfer and that the young people are not lost 
to follow-up care 

ISPAD Recommendations for 
Successful Transitions

ISPAD Guidelines, Pediatric Diabetes, Sept 2009
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Pediatric to Adult Health Care Transition
Planning and Checklist - NDEP

• Transitioning from teenage years to adulthood can be 
stressful for teens with diabetes and their families. 

• Teens and young adults need to assume more 
responsibility for diabetes self-management and make 
more independent judgments about their health care 
needs. 

• This checklist helps the health care provider, young adult, 
and family discuss and plan the change from pediatric to 
adult health care. 

• While a variety of events may affect the actual timing 
when this change occurs, below is a suggested timeline 
and topics for review.

http://ndep.nih.gov/transitions/PlanningChecklist.aspx

1 to 2 years before transition

• Introduce the idea that transition will occur in 
about 1 year 

• Encourage shared responsibility between the 
young adult and family for: 
– Making appointments 
– Refilling prescriptions 
– Calling health care providers with questions or 

problems 
– Making insurance claims 
– Carrying insurance card

• Review how smoking, drugs, and alcohol affect 
diabetes 
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6 to 12 months before transition
• Discuss health insurance issues and encourage family 

to review options 
– Assess current insurance plan, e.g. length time on family 

health insurance plan, COBRA, pre-existing conditions 
– Explore new insurance options – college, employer 
– Consider making an appointment with a case manager or 

social worker 
– Discussion of career choices in relationship to insurance 

issues
• Encourage family to gather health information to 

provide to the adult care team (Clinical Summary)
• Review health status: diabetes control, retina (eye), 

kidney and nerve function, teeth and mouth, lipids 
(cholesterol), blood pressure, smoking status 

• Discuss issues of independence, emotional ups and 
downs, depression, and how to seek help 

3 to 6 months before transition
• Review the above topics 
• Suggest that the family find out the cost of current 

medication(s) 
• Provide information about differences between pediatric and 

adult health systems and what the young adult can expect at 
first visit 
– Patient’s responsibilities 
– Other possible health care team members 
– Confidentiality/parental involvement (e.g., HIPAA Privacy 

Act and parents need permission from young adult to be in 
exam room, see test results, discuss findings with health 
care providers) 

• Help identify next health care providers if possible or outline 
process (online resources)

• Discuss upcoming changes in living arrangements (e.g., 
dorms, roommates, and/or living alone) 
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Last few visits
• Review and remind of above health insurance changes, 

responsibility for self-care, and link to NDEPs list of resources 
• Obtain signature(s) for release for transfer of personal medical 

information and for pediatric care providers to talk with the 
new adult health care providers 

• Identify new adult care physician
– If known – request consult (if possible) and transfer records 
– If unknown – ask teen to inform your office when known to transfer 

records and request consult

• Review self-care issues and how to live a healthy lifestyle with 
diabetes
- Medication schedules - Self-monitoring of BG schedule 
- Meal planning, carb ctg, etc - Physical activity and effects on BG 
- Crisis prevention, SDR, lo/hi BG - Wearing/carrying diabetes ID 
- Care of the feet - Oral/dental care 
- Need for vision/eye exams - Preconception care (pregnancy/baby) 
- Immunizations - Up-to-date with care and technology

- Suggest options for a diabetes “refresher” course 

Joslin’s Approach to Transition-1

• A process – not an event
• Always, multi-disciplinary team approach
• Increasing sharing of diabetes care responsibilities
• Interdependence in care and at visit interactions 

(part with family/part private)
• Discussions of interdependence in care

– Begin with puberty (often middle school/early HS)
– PE performed with patient/without parents
– Allows discussion of ‘sex, drugs, rock n roll
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Joslin’s Approach to Transition-2 

• A process – not an event
• Overall, multi-disciplinary team approach
• Timing of transition

• Pediatric and adult providers together
• Adult endocrinologist/diabetes specialist attends 

pediatric clinic with pediatric multi-disciplinary 
team members

• To assist with transition, young adult alternates 
visits with adult provider and pediatric nurse/NP
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Relationship Between Change in 
HbA1c and Frequency of  CGM Use

CGM Use
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BG Monitoring Improves HbA1c

Anderson: J Peds, 1997
Levine: J Peds, 2001
Laffel: J Peds, 2003

P<0.02
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THANK YOU!

lori.laffel@joslin.harvard.edu


