
Diabetes in Younger Adults
Prof Jeremy Krebs
University of Otago, Wellington 

Jeremy.krebs@otago.ac.nz



Prevalence of Diabetes by Ethnicity
Comparing 2006 and 2015
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Changes in the prevalence of diabetes from 2005-2017 in adults aged 25-39 
years in New Zealand. Source: Virtual Diabetes Register and Statistics New 
Zealand
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Pre-diabetes

• HbA1c 41-49 mmol/mol
– Affects 25% of adult NZ population
– Independent increase risk of CVD, mortality
– Progress to T2DM 10%pa?. Untreated 70% lifetime?



Diabetes and Pre-diabetes in New Zealand 

Coppell KJ, Mann JI, Williams SM, Jo EC, Drury PL, Miller JC, Parnell WR. Prevalence of 
diagnosed and undiagnosed diabetes  and pre-diabetes in New Zealand: findings from the 
2008/09 Adult Nutrition Survey. NZ Med J  126(1370):23-42 (2013).

Men Women

Overall rate of Pre-diabetes 25% of adult population



Incidence diabetes at three years, percent (95% CI)

Variable Category Men Women
Total All 5.84 (5.18-6.58) 4.15 (3.63-4.75)

Time period (year) 2009-2013 5.60 (4.87-6.44) 3.87 (3.29-4.54)
2014-2017 7.09 (5.31-9.42) 6.09 (3.66-10.1)

Age 
– All 

25-34 years 7.32 (4.50-11.8) 3.91 (2.07-7.32)
35-44 years 8.03 (6.22-10.3) 5.04 (3.56-7.12)
45-54 years 6.68 (5.39-8.27) 5.92 (4.71-7.43)
55-64 years 4.98 (3.88-6.39) 3.66 (2.80-4.77)
65+ years 4.18 (3.16-5.54) 2.84 (2.10-3.85)

– Maori  25-34 years 8.71 (2.79-25.4) 12.0 (4.88-28.0)
35-44 years 14.1 (8.08-24.1) 7.67 (3.69-15.6)
45-54 years 5.42 (2.91-10.0) 4.71 (2.49-8.81)
55-64 years 6.82 (3.42-13.4) 4.11 (2.03-8.24)
65+ years 5.13 (1.91-13.4) 2.47 (0.77-7.77)

– Non-Maori 25-34 years 7.03 (4.11-11.9) 2.57 (1.07-6.12)
35-44 years 7.16 (5.36-9.53) 4.60 (3.09-6.81)
45-54 years 6.90 (5.49-8.66) 6.15 (4.81-7.85)
55-64 years 4.78 (3.65-6.25) 3.59 (2.69-4.78)
65+ years 4.08 (3.04-5.46) 2.88 (2.10-3.94)

HbA1c 
(mmol/mol)

41 1.09 (0.63-1.89) 0.71 (0.38-1.31)
42 1.72 (1.09-2.72) 1.10 (0.62-1.92)
43 3.12 (2.03-4.78) 2.54 (1.61-4.00)
44 6.28 (4.45-8.84) 2.85 (1.73-4.68)
45 8.58 (6.00-12.2) 5.70 (3.71-8.69)
46 20.3 (15.4-26.5) 10.8 (7.53-15.4)
47 23.1 (16.8-31.2) 19.0 (14.2-25.1)
48 40.5 (31.7-50.6) 33.1 (24.9-43.1)
49 43.6 (32.8-56.3) 37.7 (28.0-49.3)

Progression of Pre-diabetes to T2DM

Teng A. Diab Res and Clin 
Pract 2019 Vol 148; 119-129. 



Proportion of people with diabetes who had 
poor glucose control in 2017 by ethnicity





High Rates of Microvascular Complication 
and Macrovascular disease RiskType 2 diabetes in youth Hannon & Arslanian

Table 3. Complications and cardiovascular risk in
youth T2D in the TODAY trial at baseline and
follow- up158,159,161

Prevalence (%)

Hypertension
Baseline 11.6
End of study 33.8

Microalbuminuria
Baseline 6.3
End of study 16.6

LDL !130 mg/dL or LLM
Baseline 4.5
Month 36 10.7

Triglycerides !150 mg/dL or LLM
Baseline 21.0
Month 36 23.3

hsCRP > 0.3 mg/dL
Baseline 41.2
Month 36 46.3

Retinopathy
At diabetes duration of 4.9 ± 1.5 year 13.7

LLM, lipid-lowering medication.

T2D171 and is not uncommon in adolescents with
T2D. Studies in Pima Indians show that the risk of
developing retinopathy is lower in those diagnosed
before 20 years of age, compared with those diag-
nosed later in life.172 The SEARCH study estimated
a 42% prevalence of diabetic retinopathy in youth
with T2D, with a mean diabetes duration of 7.2
years, versus 17% in patients with T1D.20 In con-
trast, the TODAY study, using fundus photography,
revealed a lower prevalence of 13.7% in youth with
T2D, with a mean time of diagnosis of 4.9 years.164

Most of these youth had early signs of retinopathy,
with 90.1% classified as “very mild nonproliferative
retinopathy” (microaneurysms or other vascular
pathology such as intraretinal hemorrhage or
cotton wool infarct) and 9.8% classified as “mild
nonproliferative retinopathy” (microaneurysms
plus other vascular pathology).164 The prevalence
of retinopathy reported in the TODAY study
increased with increasing HbA1c, increasing age at
the time of fundus photography and with diabetes
duration.164 Interestingly, however, lower BMI
appeared to be a risk factor for retinopathy in
youth.164 This association remains unexplained,
and there are conflicting reports in the literature on
adults about the relationship between obesity and

retinopathy.173,174 While in adults it is clear that
the presence of even mild retinopathy is predictive
of cardiovascular disease and stroke,175–180 for
youth T2D this has yet to be determined, as
it requires long-term observations. The TODAY
extension study is designed to address the long-term
follow-up and outcome of youth with T2D.

Youth with T2D also have higher rates of microal-
buminuria, and subsequent nephropathy, than
peers with T1D.181 In the Australian experience,
microalbuminuria (defined as !20 !g/min) was
present in 28% of youth with T2D versus 6% with
T1D.181 In the SEARCH study, 22% of youth with
T2D had an abnormal albumin-to-creatinine ratio
(!30 !g/mg), as opposed to only 9.2% of patients
with T1D.18,182 The Japanese data show a 44.4%
incidence of nephropathy in youth T2D versus
20.2% in T1D.183 In the TODAY study, the preva-
lence of microalbuminuria was 6.3% at baseline
and 16.6% by the end of the study (mean follow-up
of 3.9 years, mean age 14.0 (SD 2.0)) (Table 3).166

This increasing prevalence was observed regardless
of treatment modality but was closely related to
glycemic control (HbA1c). In the Pima Indian
experience, end-stage renal disease and consequent
mortality were higher in youth onset (<20 years
of age) versus older onset (20 to <55 years) T2D
(25 vs. 5.4 per 1000 patient-years for end-stage
renal disease and 15.4 vs. 7.3 for death rate,
respectively).184 Canadian First Nation children
with T2D have a fourfold increased risk of renal
failure versus youth with T1D.185 Some studies have
also shown associations between reduced insulin
sensitivity and microalbuminuria or established
nephropathy, potentially related to a proinflam-
matory state accompanied by insulin resistance
leading to microvascular damage.18,186,187 Further,
adult data indicate that blood pressure variability
plays a role in the development of nephropathy and
atherosclerosis.188–190 Whether similar observations
will hold true for youth T2D remains to be learned.
Finally, against this backdrop of increased risk of
nephropathy in adolescents with T2D, the recom-
mendation is to screen at diagnosis and annually
thereafter for microalbuminuria by measuring the
albumin-to-creatinine ratio in a random urine
sample.145,151,185 Patients with elevated albumin-to-
creatinine ratio should have repeat confirmation on
at least two of three samples during the subsequent 6
months.153 If elevated urine albumin-to-creatinine

128 Ann. N.Y. Acad. Sci. 1353 (2015) 113–137 C⃝ 2015 New York Academy of Sciences.

◆ N= 700, age 11-17yrs
◆ T2DM <2 yrs
◆ Intervention study over mean 

3.8 years



T2DM is more aggressive in young adults

◆ Increasing rapidly and track with obesity, 
family history and Gest DM pregnancy
– Esp in Maori and Pacific

◆ More rapid decline in beta cell function
◆ Higher rates and earlier onset of 

microvascular complications 
◆ High rates of CVD risk factors
◆ Poor engagement and adherence 


