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Elucidating the Underlying Mechanisms of the Marked Increase
in Childhood Type 1 Diabetes During the COVID-19 Pandemic—
The Diabetes Pandemic
Clemens Kamath, MD; Reinhard W. Holl, MD; Joachim Rosenbauer, MD

In a systematic review and meta-analysis in JAMA Network Open, D’Souza et al1 compared changes in
the incidence of diabetes (type 1 and type 2) and the proportion of diabetic ketoacidosis (DKA) in
children and adolescents during the COVID-19 pandemic with the prepandemic year. This meta-
analysis included 17 studies with 38 149 children with newly diagnosed type 1 diabetes and 15 studies
with 4324 children presenting with DKA. Few studies have examined the incidence of type 2
diabetes, and the available data has been inconclusive.

The authors found a 16% (95% CI, 10%-23%) higher incidence rate of childhood type 1 diabetes
during the first 12 months and a 28% (95% CI, 18%-39%) higher incidence rate during the
subsequent 12 months of the pandemic compared with the year before the COVID-19 pandemic. This
increase is significantly higher than the prepandemic increase of 2% to 3% in the annual incidence
rate of type 1 diabetes.2

Theoretically, there could be a transient period of lower incidence at the beginning of the
pandemic due to delays in diabetes diagnosis, followed by a period of increased incidence of type 1
diabetes as a catch-up effect. A strength of the study by D’Souza et al1 is that only studies with at least
12 months before and during the COVID-19 pandemic were included to avoid bias from short-term
and seasonal effects. Furthermore, the study by D’Souza et al1 has shown a significant increase in the
incidence of type 1 diabetes even throughout the second year of the pandemic.

How can this increase in childhood type 1 diabetes during the COVID-19 pandemic be explained?
Studies using large health service data sets have suggested a direct effect of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) on the development of type 1 diabetes. However, these
studies do not adequately account for the high proportion of asymptomatic children. This
shortcoming may have led to an overestimation of the risk of diabetes after COVID-19.3,4

Second, the increase in childhood type 1 diabetes during the COVID-19 pandemic may be due to
autoimmunity,2,5 and direct cytotoxicity of β cells in children seem rather unlikely. Recent data from
Finland showed an increased incidence rate ratio of 1.16 (95% CI, 1.06-1.25) of childhood type 1
diabetes during the first 18 months of the pandemic compared with a prepandemic period.
Importantly, of 583 children with newly diagnosed type 1 diabetes who were tested for SARS-CoV-2
antibodies, only 5 (0.9%) were positive.6 Furthermore, a study using data from 51 970 children and
adolescents of 2 large registries in Colorado, US, and Bavaria, Germany, found no significant
association between antibodies against SARS-CoV-2 and the development of multiple type 1
diabetes-associated autoantibodies (odds ratio, 1.06 [95% CI, 0.59-1.08]) or singular high-affinity
islet autoantibodies (odds ratio, 1.34 [0.70-2.44]).7

Third, environmental changes that occurred during the COVID-19 pandemic may explain the
observed increase in the incidence rate of type 1 diabetes in children. The COVID-19 pandemic has led
to a reduction in the biodiversity of exposures. Although common infections in childhood are a risk
factor for developing type 1 diabetes, the hygiene hypothesis states that infections may also protect
against autoimmune diseases. Therefore, one theory suggests that changes in the overall
environmental exposures of young children during the pandemic may be involved in the increase in
type 1 diabetes by shifting the balance of environmental factors from protective to inducing islet
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autoimmunity. Finally, weight gain seen in young children during the pandemic may be associated
with an increased risk of islet autoimmunity.8

Regardless, the substantial increase in the incidence of type 1 diabetes in children during the
COVID-19 pandemic provides an opportunity to learn more about the causes of the rising incidence
of type 1 diabetes in children that was observed well before the SARS-CoV-2 outbreak, albeit at a
much slower rate.2 One area of interest may be the impact of the pandemic on the gut microbiome
in young children. In a series of longitudinal studies, the fecal microbiota of individuals with islet
autoimmunity seroconversion or new-onset type 1 diabetes was found to be less diverse than that of
healthy controls.9 Even if the microbiome has changed again during the ongoing pandemic, its
effects on islet autoimmunity could be further analyzed using biobanks that store blood, stool, and
other samples. It is possible that the factors leading to the increase in diabetes incidence before and
during the pandemic are the same, with a more pronounced effect during the pandemic.

The article by D’Souza et al1 also found a 26% (95% CI 17%-36%) higher rate of DKA at type 1
diabetes diagnosis during the first 12 months of the pandemic compared with the previous year. DKA
is an acute life-threatening complication of a delayed diagnosis of new onset type 1 diabetes. During
the pandemic, several studies demonstrated an increase in the prevalence of DKA but also of the
HbA1c level at the time of diabetes diagnosis.2 Because the HbA1c level at the time of diabetes
diagnosis is lower when β cell destruction is more rapid, as is often the case in very young children,
and higher when diagnosis is delayed, this suggests that delayed diagnosis of diabetes was the main
cause of the increased rate of DKA during the pandemic. D’Souza et al1 proposed that delays in
diabetes diagnosis resulting in DKA may reflect hesitancy to seek or barriers to access emergency
care. This is certainly a plausible explanation for the early phase of the pandemic. However, it is
unclear why the increased prevalence of DKA persisted throughout the second year of the pandemic,
even though the lockdown in most countries had ended, normal life had indeed resumed, and the
vast majority of people had become accustomed to living with a pandemic. In addition, a recent study
reported that the frequency of DKA at diagnosis of type 1 diabetes was increasing even before the
pandemic.10 Again, the pandemic could accelerate—and possibly unravel—a long-term development
in the pathophysiology of type 1 diabetes.

Both the increased incidence of pediatric type 1 diabetes and the higher prevalence of DKA at
diagnosis led to a massive rise in the number of children with DKA during the pandemic needing
intensive care. With limited personnel resources, this increase can lead to overload and bottlenecks
in care—currently in acute care, but also in the long-term care of children with type 1 diabetes.
Epidemiologic studies during the last decades, including during the COVID-19 pandemic, indicate that
the incidence of type 1 diabetes continues to rise.
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