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It has been well observed during the COVID-19 
pandemic that a bidirectional relationship 
occurs between COVID-19 infection and 

diabetes. Diabetes confers a poorer prognosis with 
COVID-19 infection and there is an increased risk 
of diabetes post-COVID-19 infection.

A joint guideline developed by NICE, SIGN 
and the Royal College of General Practitioners, 
published in December 2020, covered the 
identification, assessment and management of 
the long-term effects of COVID-19 (NICE et al, 
2020).

It was suggested that “post-COVID-19 
syndrome” be used to describe signs and 
symptoms that develop during or after an 
infection consistent with COVID-19, continue 
for more than 12 weeks and are not explained 
by an alternative diagnosis. No specific 
recommendation was made for the detection or 
prevention of diabetes in this guideline.

The current large cohort study explored the risk 
and burden of diabetes 30 days post-COVID-19 
infection in those without pre-existing diabetes 
(Xie and Al-Aly, 2022). Individuals were followed 
up for 1 year. The authors found a 40% increased 
risk of diabetes, with 13.46 excess cases of 
diabetes per 1000 people. Additionally, an 85% 
increased risk of being newly prescribed glucose-
lowering medication was observed in those 
individuals with COVID-19 compared to the 
control group, with an excess of 12.35 cases per 
1000 people.

These increased risks were seen across several 
subgroups, including age, ethnicity, gender, 

BMI category and deprivation index, as well 
as baseline diabetes risk. Even those at low 
baseline diabetes risk demonstrated an increased 
risk of developing diabetes post-COVID-19 
infection. However, those aged >65  years, 
those of Black ethnic origin, those with BMI 
>30 kg/m2 and those with comorbidities, 
including cardiovascular disease, pre-diabetes, 
hypertension and hyperlipidaemia, exhibited the 
greatest increased risk of diabetes.

Furthermore, the risk of diabetes followed 
a pattern of COVID-19 severity; the risk of 
diabetes was significantly elevated even in those 
who were not hospitalised with COVID-19, 
and this risk increased further if the individual 
was hospitalised or admitted to intensive care. 
Specifically, the burden of diabetes was 123.48 
cases per 1000 people in those who required 
intensive care, 42.70 cases per 1000 people who 
were hospitalised and 34.42 cases per 1000 people 
in the control group.

These results suggest that diabetes should be 
considered a key component of post-COVID 
syndrome, and follow-up and management of 
those with COVID-19 infection should include 
active surveillance, management and prevention 
(where appropriate) of diabetes.

This has significant logistical and workload 
implications for primary care, given the vast 
numbers of those with COVID-19 infection 
worldwide. n
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The signs and symptoms that may be experienced in the post-acute phase of COVID-19, 

including a bidirectional relationship between the infection and diabetes, have been well 

described. This study, however, aimed to establish the risks and burdens of diabetes in the 

post-acute phase of COVID-19. A large cohort without pre-existing diabetes was followed 

30  days post-infection for 1 year. Compared to the control group, increased risks and 

12-month burdens of incident diabetes and glucose-lowering medication use were reported 

in the COVID-19 group. The results suggest that surveillance, management and prevention of 

diabetes should be part of the follow-up and management of those with COVID-19 infection.
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Summary
Background There is growing evidence suggesting that beyond the acute phase of SARS-CoV-2 infection, people with 
COVID-19 could experience a wide range of post-acute sequelae, including diabetes. However, the risks and burdens 
of diabetes in the post-acute phase of the disease have not yet been comprehensively characterised. To address this 
knowledge gap, we aimed to examine the post-acute risk and burden of incident diabetes in people who survived the 
first 30 days of SARS-CoV-2 infection.

Methods In this cohort study, we used the national databases of the US Department of Veterans Affairs to build a 
cohort of 181 280 participants who had a positive COVID-19 test between March 1, 2020, and Sept 30, 2021, and 
survived the first 30 days of COVID-19; a contemporary control (n=4 118 441) that enrolled participants between 
March 1, 2020, and Sept 30, 2021; and a historical control (n=4 286 911) that enrolled participants between March 1, 
2018, and Sept 30, 2019. Both control groups had no evidence of SARS-CoV-2 infection. Participants in all three 
comparison groups were free of diabetes before cohort entry and were followed up for a median of 352 days 
(IQR 245–406). We used inverse probability weighted survival analyses, including predefined and algorithmically 
selected high dimensional variables, to estimate post-acute COVID-19 risks of incident diabetes, antihyperglycaemic 
use, and a composite of the two outcomes. We reported two measures of risk: hazard ratio (HR) and burden per 
1000 people at 12 months.

Findings In the post-acute phase of the disease, compared with the contemporary control group, people with 
COVID-19 exhibited an increased risk (HR 1·40, 95% CI 1·36–1·44) and excess burden (13·46, 95% CI 
12·11–14·84, per 1000 people at 12 months) of incident diabetes; and an increased risk (1·85, 1·78–1·92) and excess 
burden (12·35, 11·36–13·38) of incident antihyperglycaemic use. Additionally, analyses to estimate the risk of a 
composite endpoint of incident diabetes or antihyperglycaemic use yielded a HR of 1·46 (95% CI 1·43–1·50) and an 
excess burden of 18·03 (95% CI 16·59–19·51) per 1000 people at 12 months. Risks and burdens of post-acute 
outcomes increased in a graded fashion according to the severity of the acute phase of COVID-19 (whether patients 
were non-hospitalised, hospitalised, or admitted to intensive care). All the results were consistent in analyses using 
the historical control as the reference category.

Interpretation In the post-acute phase, we report increased risks and 12-month burdens of incident diabetes and 
antihyperglycaemic use in people with COVID-19 compared with a contemporary control group of people who were 
enrolled during the same period and had not contracted SARS-CoV-2, and a historical control group from a pre-
pandemic era. Post-acute COVID-19 care should involve identification and management of diabetes.
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Introduction
A growing body of evidence suggests that beyond the first 
30 days, the acute phase of the disease, people with 
COVID-19 could experience post-acute sequelae—
referred to as long COVID—which can involve pulmonary 
and extrapulmonary organ system manifestations, 
including diabetes outcomes.1 Although diabetes and 
other glycometabolic abnormalities have been widely 
reported during the acute phase of COVID-19, less is 
known about the risk and burden of diabetes and related 
outcomes in the post-acute phase of COVID-19.2–9 A 
detailed assessment of the risk and burden of diabetes in 
the post-acute phase of COVID-19 is needed to inform 
post-acute COVID-19 care strategies.

In this study, we used the US Department of Veterans 
Affairs (VA) national health-care databases, the 
Department of Veterans Health Administration (VHA), 
to build a cohort of US Veterans who survived the first 
30 days of COVID-19 between March 1, 2020, and 
Sept 30, 2021, and two control groups—a contemporary 
cohort consisting of non-COVID-19 infected participants 
who used the VHA services during 2019 and a historical 
cohort consisting of non-COVID-19 infected participants 
who used the VHA services during 2017. These cohorts 
were followed-up longitudinally to estimate the risks and 
burdens of incident diabetes, antihyperglycaemic use, 
and a composite outcome of these endpoints in the 
overall cohort and according to the care setting in the 
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