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Objective: We investigated whether COVID-19 vaccination had an impact on diabetes risk. 
Methods: We used data of 6,198 patients (mean age 64.3 years) from the nationwide Disease Analyzer database, a 
representative panel of physicians’ practices in Germany. Patients received their first COVID-19 vaccination 
between 1 April 2021 and 31 March 2022, and all were newly diagnosed with diabetes within 183 days before or 
after this vaccination. Incident rates of diabetes after vaccination were compared to incident rates before 
vaccination. 
Results: The incidence rate of diabetes was lower after vaccination than before vaccination (incidence rate ratio 
= 0.79, 95% confidence interval: 0.75–0.83). The number of incident cases of diabetes was not greater in 2021 
than in 2019. 
Conclusion: Our study did not confirm an increased risk of diabetes after COVID-19 vaccination. Further studies 
are needed to show whether the vaccination may be associated with a reduced diabetes risk.   

Introduction 

It is well established that the risk of diabetes increases after SARS- 
CoV-2 infection [1–3]. This is in marked contrast to the conflicting ev
idence on the risk of diabetes after COVID-19 vaccination. There have 
been several case reports of acute onset of type 1 diabetes following 
COVID-19 vaccination [4]. Apart from case reports, there are few studies 
on the short-term effects of the COVID-19 vaccination on glycaemia 
[5–7]. Two studies –one in people with either type 1 or type 2 diabetes, 
one in children and adolescents with type 1 diabetes – reported no short- 
term change in glycaemic control after COVID-19-vaccination [5,6]. 
Another study suggested that COVID-19 vaccination can cause tempo
rary instability of glycaemic control in type 1 diabetes [7]. Analysis of 
population-based registry data in China suggested that COVID-19 
vaccination had no effect on the incidence of type 1 diabetes in 2021 

[8]. Finally, a recent retrospective study found that the risk of diabetes 
after COVID-19 infection was lower in vaccinated than in unvaccinated 
persons [9]. 

A randomised controlled trial, which would be the best design to 
investigate the causal effects of COVID-19 vaccination on glucose 
metabolism, would not be ethically justifiable. The problem with using 
retrospective data to compare vaccinated and unvaccinated people is 
that these two groups differ substantially in characteristics that are 
rarely assessed. Unvaccinated people have been shown to have less trust 
in medical experts, less external locus of control, and less fear of COVID- 
19 than vaccinated people [10]. In this study, we used only incident 
diabetes cases and compared periods after vaccination to periods before 
vaccination in the same person. 
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Methods 

We used data from the Disease Analyzer database, which comprises a 
representative panel of physicians ́ practices in Germany [11]. The 
database is representative of general and specialist practices in Ger
many, and prevalence and incidence of chronic diseases are largely 
consistent with national data [12]. Data on diseases (ICD-10) and 
treatments (ATC codes) are transmitted directly from the practice 
computers. 

This study included 6,198 patients (52.6% men, mean age 64.3 years 
(standard deviation 13.2), age range 7–98 years) from 970 practices, 
who received a first dose of a COVID-19 vaccine between April 1st 2021 
and March 31st 2022, and who were all newly diagnosed with diabetes 
no more than 183 days before or after this vaccination. Further inclusion 
criteria were entries into the database in the time range of 730 days 
before to 183 days after vaccination, and no diagnosis of COVID-19 
during this time period. 

Characteristics of patients with newly diagnosed diabetes were re
ported separately by time of diagnosis. Values refer to the six months 
before (after) first vaccination depending on whether diabetes was 
diagnosed before or after first vaccination. We estimated incidence rate 
ratios (IRRs) with 95% confidence intervals to compare the incidence 
rates of diabetes after and before the first vaccination. The day of 
vaccination was excluded from the analyses. In an additional analysis, 
we compared the overall monthly numbers of incident cases of diabetes 
in the 970 practices (irrespective of the vaccination) in 2021 with the 
corresponding numbers in 2019. We have not used 2020 for comparison 
because routine health care may have been disrupted in that year 
[13,14]. Analyses were carried out using SAS 9.4 (SAS Institute, Cary, 
USA). 

Results 

Patients with a new diagnosis of diabetes during the six months 
before first COVID-19 vaccination and patients with a new diagnosis of 
diabetes during the six months after first COVID-19 vaccination were 
similar in age, sex, BMI, HbA1c, and prescription of glucose-lowering 
drugs (Table 1). Patients with a new diagnosis of diabetes before 
vaccination had an average number of 4.6 primary care visits during the 
six months before vaccination, as compared to 3.3 visits during the six 
months after vaccination in those with a new diagnosis of diabetes after 
vaccination. 

Most people were included in April and May 2021, afterwards the 
number of people with a first vaccination decreased strongly. The inci
dence rate of diabetes was lower after than before vaccination (IRR =
0.79, 95% CI: 0.75–0.83). This difference was observed for all months 
except October and December 2021 (Table 2). On the day of the 
vaccination, the number of incident diabetes cases was increased 
compared to previous and following time periods (n = 246). There were 
consistently higher numbers of incident cases of diabetes before vacci
nation over the whole study period: 640 vs 496 incident cases in the 
1–30 days before and after vaccination; 508 vs 455 (31–60 days); 536 vs 
440 (61–90 days); 549 vs 368 (91–120 days); 493 vs 388 (121–150 
days); 535 vs 419 days (151–180 days), respectively. IRR for type 1 
diabetes was 0.93, 95%CI: 0.69–1.24) (n = 193). For type 2 diabetes (n 
= 4,417: 0.78, 0.73–0.82) and unspecified diabetes (n = 1556: 0.79, 
0.71–0.87) IRR were both decreased. 

In the 970 practices, there were only few and small differences in the 
monthly numbers of incident cases of diabetes in 2021 compared to 
2019 (Fig. 1). 

Discussion 

The present study showed that the risk of incident diabetes was not 
increased following COVID-19 vaccination. The rate of incident diabetes 
in the six months after the first vaccination was 20% lower compared to 

the six months before vaccination. In the 970 practices which regularly 
transferred data to the Disease Analyzer, the number of incident cases of 
diabetes was not larger in 2021 than in 2019. The effect of the vacci
nation on the risk of diabetes was stronger in type 2 than in type 1 
diabetes. However, the number of patients with type 1 diabetes was 
small (n = 193), and, thus, the estimate of the incidence rate of diabetes 
in type 1 diabetes was rather imprecise. 

Our data suggest that Covid-19 immunization may reduce diabetes 
risk. But in the view of lacking data on effects of vaccination on insulin 
secretion, insulin sensitivity or immune system modulation further 
studies are necessary to investigate this association. Moreover, the 
following two reasons may partly explain why the incidence of diabetes 
was lower after the first vaccination: 

First, people with newly diagnosed diabetes were more likely to get 
early vaccination. Shortly after onset of the pandemic, it was reported 
that patients with diabetes had a higher risk of severe outcomes and 
excess mortality related to COVID-19 [15]. Early vaccination was 

Table 1 
Characteristics of people with newly diagnosed diabetes six months before or 
after receiving the first dose of Covid-19 vaccine: Disease Analyzer database 
(2019–2021).   

Total Diagnosis of diabetes during   

6 months 
before first 
vaccination a 

6 months 
after first 
vaccination b 

N 6,198 3,579 2,619 
Age (years) (mean, SD) 64.3 

(13.2) 
64.3 (13.1) 64.2 (13.4) 

Sex (male (N, %)) 3260 
(52.6) 

1896 (53.0) 1364 (52.1) 

BMI (kg/m2) (mean, SD) 31.4 
(5.9) 
N =
700 

31.4 (5.7) 
N = 410 

31.5 (6.3) 
N = 290 

HbA1c [%] (mean, SD) 7.0 
(1.5) 
N =
3360 

7.1 (1.6) 
N = 1970 

7.0 (1.4) 
N = 1390 

Fasting blood glucose (mg/dl) (mean, 
SD) 

145.0 
(62.4) 
N =
3159 

148.7 (64.6) 
N = 1817 

139.8 (58.7) 
N = 1342 

Visits to the doctor (mean, SD) 7.9 
(4.9) 

4.6 (5.5) 3.3 (4.9) 

Treatment 
prevalence 
(N, %) 

Hypertension 2756 
(44.5) 

1621 (45.3) 1135 (43.3) 

Obesity 571 
(9.2) 

327 (9.1) 244 (9.3) 

Lipid disorders 1494 
(24.1) 

880 (24.6) 614 (23.4) 

Myocardial 
infarction 

159 
(2.6) 

83 (2.3) 76 (2.9) 

Stroke 119 
(1.9) 

72 (2.0) 47 (1.8) 

Venous 
thromboembolism 

42 
(0.7) 

27 (0.8) 15 (0.6) 

Prescription of 
glucose- 
lowering 
drugs 
(N, %) 

Insulin 710 
(11.5) 

426 (11.9) 284 (10.8) 

Sulphonylureas 99 
(1.6) 

67 (1.9) 32 (1.2) 

Biguanides 2304 
(37.2) 

1359 (38.0) 945 (36.1) 

DDP-4 inhibitors 639 
(10.3) 

397 (11.1) 242 (9.2) 

SGLT2 inhibitors 603 
(9.7) 

330 (9.2) 273 (10.4) 

GLP-1 receptor 
agonists 

217 
(3.5) 

114 (3.2) 103 (3.9) 

Corticosteroids 308 
(5.0) 

156 (4.4) 152 (5.8)  

a − 183 to 0 days relative to day of first Covid-19 vaccination. 
b 1 to 183 days relative to day of first Covid-19 vaccination. 
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therefore recommended for people with diabetes, who should be given 
priority at the start of the vaccination campaign [16]. In line with this 
recommendation, more people were vaccinated exactly on the day of the 
diagnosis of diabetes, most likely as a consequence of diagnosis. How
ever, the excess of new diagnoses of diabetes on days of vaccination was 
limited. For example, in April 2021, there were 2,395 new diagnoses of 
diabetes, 101 of which took place on the days of vaccination. Without 
association with the vaccination, about 80 diagnoses per day (2,395 / 
30) would be expected. Second, the lower rate of diabetes incidence 
after the first COVID-19 vaccination may partly be explained by the 
slightly lower numbers of in-person visits to the doctor in those with a 
diagnosis after vaccination. 

Because the diagnosis of diabetes had an impact on the exposure to 
COVID-19 vaccine, conclusions about the effect of vaccination on dia
betes incidence can only be drawn with caution. Nevertheless, the large 
reduction in diabetes incidence after vaccination makes a strong positive 
causal effect of the COVID-19 vaccination on the diabetes risk rather 
unlikely. This is consistent with our observation that the monthly 
numbers of incident diabetes cases in 2021 were little different from the 
numbers in 2019. 

In a recent retrospective cohort study with a self-controlled expo
sure-crossover design, the risk of incident diabetes was considerably 
larger in unvaccinated than in vaccinated persons [8]. However, the 
authors did not discuss whether they considered this reduction as a 
causal effect of the vaccination. 

A strength of our study is the large study sample based on a repre
sentative practice panel with real world data. Moreover, we used a case- 
only design so that confounders not changing over time have no influ
ence on the results. As the vaccination campaign in medical practices in 
Germany did not start until April 2021, we included almost all persons 
with a first vaccination and incident diabetes in the six months before or 
after the vaccination in our practice sample. Some limitations have to be 
mentioned. Aging during the observation period was not taken into 
account. However, the small age difference of six months between 
observation after and before the vaccination can be assumed to have a 
negligible influence on the results. Furthermore, BMI, HbA1c and fasting 
glucose were not available for all patients: GPs documented BMI only for 
few patients, and not all practices transmitted laboratory values to the 

Table 2 
Numbers of newly diagnosed diabetes cases, and incidence rate ratios (with 95% 
confidence intervals) for newly diagnosed diabetes six months before and after 
COVID-19 vaccination: Disease Analyzer database (Germany).  

Period of 
vaccination 

Newly diagnosed cases of diabetes 
(stratified by the date of diagnosis 
relative to the date of vaccination) 

IRR (95% CI) a, 

b  

Days − 183 to 
− 1 
(Diagnosis 
before 
vaccination) 

0 
(Diagnosis on 
the day of 
vaccination) 

Days 1 to 183 
(Diagnosis 
after 
vaccination) 

April 2021 
to March 
2022 

3333 246 2619 0.786 
(0.747–0.827) 

April 2021c 1316 101 978 0.743 
(0.684–0.807) 

May 2021 847 57 611 0.721 
(0.650–0.800) 

June 2021 477 38 398 0.834 
(0.730–0.953) 

July 2021 254 17 205 0.807 
(0.671–0.970) 

August 2021 112 9 92 0.821 
(0.623–1.082) 

September 
2021 

83 4 85 1.024 
(0.757–1.386) 

October 
2021 

51 8 61 1.196 
(0.825–1.735) 

November 
2021 

76 2 72 0.947 
(0.686–1.308) 

December 
2021 

66 3 73 1.106 
(0.793–1.543) 

January to 
March 
2022 

51 7 44 0.863 
(0.576–1.291) 

IRR: incidence rate ratio; CI: confidence interval. 
a without day of vaccination. 
b reference: time period before vaccination. 
c How to read: From all patients with a first COVID-19 vaccination in April 

2021 with a diagnosis of diabetes 6 months before or after the vaccination, 1316 
had the diagnoses of diabetes before the vaccination, and 978 had it after the 
vaccination. 

Fig. 1. Overall monthly numbers of incident cases of diabetes in 970 practices (2021 vs 2019): the German Disease Analyzer database. The numbers refer to all 
patients with newly diagnosed diabetes in the 970 practices irrespective of vaccination. 
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German Disease Analyzer. Finally, we had no information on the type of 
COVID-19 vaccines used. 

In conclusion, our study suggests that the COVID-19 vaccine does not 
increase the risk of diabetes. Further studies are needed to show whether 
the vaccination is even associated with reduced diabetes risk. 
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