
Incidence of Type 1 Diabetes in Children
Has Fallen to Pre–COVID-19 Pandemic
Levels: A Population-Wide Analysis
From Scotland
Diabetes Care 2024;47:e26–e28 | https://doi.org/10.2337/dc23-2068

William Berthon,1

Stuart J. McGurnaghan,2

Luke A.K. Blackbourn,2

Louise E. Bath,3

David A. McAllister,4,5

Diane Stockton,4 Sarah H. Wild,1,4

Paul M. McKeigue,1 and
Helen M. Colhoun,2,4 on behalf of the
Scottish Diabetes Research Network
Epidemiology Group

We previously reported in Diabetes Care
(1) that the incidence of type 1 diabetes
among children aged 0–14 years in Scot-
land during 2020–2021 was 20% higher
than the 7-year average across 2015–
2021. Among people aged 15–34 years,
we observed a continued slow linear year-
on-year rise across the study period (1).
Our report alignedwith thefindings of a re-
cent meta-analysis showing a rise in 2020
and a peak in 2021 (2). However, using RT-
PCR test data, we found no evidence sup-
porting a direct causal effect of coronavirus
disease 2019 (COVID-19) infection itself,
consistent with a recent analysis in
the prospective,multinational The Environ-
mental Determinants of Diabetes in the
Young (TEDDY) cohort of children (3).These
reports of rising type 1 diabetes cases are
deeply concerning (4), as they herald in-
creased morbidity, a decline in children’s
quality of life, and increased burden on
health services. An important question is
whether this incidence rise continued in
2022 amid a less severe pandemic and
lifted social restrictions.

In Scotland, health care is free at the
point of delivery, and all new type 1 dia-
betes diagnoses in primary or secondary
care are captured in the nationwide
Scottish Care Information – Diabetes (SCI-
Diabetes) registry within 24 h of diagnosis.

Furthermore, the nationwide policy man-
dates the inpatient admission of all chil-
dren under 16 years of age with suspected
diabetes to a specialist unit on the day of
presentation. Using updated data from
SCI-Diabetes and hospital admissions, we
examined type 1 diabetes incidence in the
pediatric population for 2022, assessing
differences in age, sex, or diabetic ketoaci-
dosis (DKA) presence at admission be-
tween 2020–2021 and the surrounding
years 2019 and 2022.

Data on incident type 1 diabetes cases
from 1 January 2015 to 31 December 2022,
obtained from SCI-Diabetes for people
aged 0–5, 6–14, and 15–34 years, were
combined with daily population estimates
for Scotland, derived by fitting a spline
function to publicly available midyear esti-
mates. As before (1), adjusted smoothed
effects of calendar time were estimated
jointly from the counts of daily cases by
age-group, using the R packagemgcv to fit
a generalized additivemodel.Thus, the un-
derlying trend in incidence over time was
estimated and plotted relative to the age-
group–specific average across the period
(Fig. 1). DKApresence at admissionwas as-
certained from the ICD-10–coded Scottish
Morbidity Records 01, the nationwide da-
tabase of general/acute hospital admis-
sions and discharges.

Between 2015 and 2022, the incidence
was highest and most variable in children
6–14 years old. In this group, incidence
peaked in early 2021, at about 20% above
the 8-year average, but regressed to
slightly below it by 2022 (Fig. 1). No sub-
stantial changes occurred over time in
children 0–5 years old, while a slow but
nonsignificant increase was observed in
individuals 15–34 years old.

We examined the characteristics of diag-
nosed 6- to 14-year-old children for each
year from 2019 to 2022. The mean age
(95% CI) at onset was 10.7 (10.4–11.0),
10.7 (10.4–11.0), 10.4 (10.1–10.6), and
10.6 (10.3–10.9) years. The proportion of
males (95% CI) was 45.8% (39.7–52.0),
51.9% (46.1–57.8), 51.2% (45.9–56.5), and
52.4% (46.2–58.7). The percentage of
new-onset cases with a DKA ICD-10 code
on hospital admission records (95% CI)
was 31.2% (25.5–37.0), 31.4% (26.0–36.9),
31.4% (26.5–36.3), and 34.1% (28.2–40.1).

Subdividing children aged 0–14 years
into two subgroups revealed that the
sharp increase in type 1 diabetes inci-
dence seen in 2021 was restricted to
children aged 6–14 years and did not
persist into 2022. This finding should
provide substantial reassurance to parents
and service providers. In that group, there
was no significant difference in age, sex,
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or DKA presentation among incident
cases between 2020–2021 and surround-
ing years.

A limitation of our analysis is that
the cessation of nationwide free RT-PCR
testing for COVID-19 in January 2022

precluded reexamining the infection’s
direct effect on type 1 diabetes incidence.
However, as previously noted, serology

Figure 1—Fitted curves for relation of type 1 diabetes incidence in Scotland to calendar time from 2015 through 2022, adjusted for age, seasonality,
and weekday/weekend and stratified by age. Ribbon edges are 1 SE above and below the fitted curve. A rate ratio of 1.0 corresponds to the
8-year average within each age-group.
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and RT-PCR surveillance data indicated a
cumulative proportion of prior pediatric
COVID-19 infection of �25% by June
2021, when type 1 diabetes incidence
had peaked, and a rise to about 60% by
January 2022.This time course is not con-
sistent with a direct causal effect. Addi-
tionally, vaccination in Scotland was
not introduced until April 2022 in 5- to
11-year-old children. Alternative explana-
tions include altered infection rates or
timings in children for pathogens that
may have a causal role in type 1 diabetes.
Recent reports from Germany suggest
that the rise in incidence there during the
pandemic was greatest in children below
6 years of age. However, a decrease in
older children was also noted in 2022 (5).
Continued monitoring of type 1 diabetes
incidence remains paramount, and it will
be of interest to see whether similar pat-
terns are observed in other countries.

Acknowledgments. We are thankful for the
contributions of people with diabetes, National
Health Service staff, and organizations (the
Scottish Care Information-Diabetes Development
Team and Steering Group, the Scottish Diabetes

Group, the Scottish Diabetes Survey Group, and
the diabetes managed clinical networks) involved
in providing data and setting up, maintaining,
and overseeing collation of data for people with
diabetes in Scotland. Data linkage was per-
formed by colleagues at Public Health Scotland.
Funding and Duality of Interest. No specific
funding was received for this study. H.M.C. is sup-
ported by an endowed chair from the AXA Re-
search Fund. P.M.M. declares stock ownership in
the following: Bayer and Roche Pharmaceuticals.
H.M.C. declares grants from Juvenile Diabetes
Research Foundation International, Diabetes UK,
IQVIA, Chief Scientist Office, Medical Research
Council (UK Research and Innovation), and Euro-
pean Union Commission, honoraria from Novo
Nordisk, advisory board fees paid through her in-
stitution from Novo Nordisk and Bayer, and stock
ownership in Bayer and Roche. No other potential
conflicts of interest relevant to this article were
reported.
Author Contributions. P.M.M. and H.M.C.
conceived and designed the study and made
the decision to submit the work for publication.
S.J.M. and L.A.K.B. contributed to retrieving or
preprocessing data for the study. W.B. and
H.M.C. undertook literature searches. W.B. and
H.M.C. contributed to data interpretation. W.B.
accessed and analyzed the data. H.M.C. verified
the analysis. W.B. and H.M.C. wrote the first
draft of the manuscript. All authors contributed
to reviewing and editing the manuscript for in-
tellectual content. All authors approved the final
version of the manuscript. H.M.C. is the

guarantor of this work and, as such, had full ac-
cess to all the data in the study and takes re-
sponsibility for the integrity of the data and the
accuracy of the data analysis.

References
1. McKeigue PM, McGurnaghan S, Blackbourn L,
et al. Relation of incident type 1 diabetes to
recent COVID-19 infection: cohort study using
e-health record linkage in Scotland. Diabetes
Care 2023;46:921–928
2. D’Souza D, Empringham J, Pechlivanoglou P,
Uleryk EM, Cohen E, Shulman R. Incidence of
diabetes in children and adolescents during the
COVID-19 pandemic. JAMA Netw Open 2023;6:
e2321281
3. Krischer JP, Lernmark Å, Hagopian WA, et al.
SARS-CoV-2—no increased islet autoimmunity or
type 1 diabetes in teens. N Engl J Med 2023;389:
474–475.
4. Cefalu WT. COVID-19 and rising incidence
of diabetes: despite evolving data, an enigma
still to be solved. Diabetes Care 2023;46:
913–915
5. Eckert AJ, Kamrath C, M€onkem€oller K, et al. Is
there an accelerated increase of pediatric type 1
diabetes incidence since the beginning of the
COVID-19 pandemic in Germany? A DPV study
evaluating the period from 2011 to 2022. ISPAD
2023, 49th Annual Conference, 18–21 October
2023, Rotterdam, The Netherlands. Available
from https://ispad2023.abstractserver.com/
program/#/details/presentations/2536

e28 Type 1 Diabetes Falls to Prepandemic Rate Diabetes Care Volume 47, March 2024

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/47/3/e26/748581/dc232068.pdf by guest on 20 M
arch 2024

https://ispad2023.abstractserver.com/program/#/details/presentations/2536
https://ispad2023.abstractserver.com/program/#/details/presentations/2536

