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IMPORTANCE Spontaneous adverse reaction reports of sudden hearing loss have been
observed, and a population-based cohort study conducted in Israel showed an increase
in the incidence of sudden sensorineural hearing loss (SSNHL) following vaccination with
messenger RNA COVID-19 vaccine BNT162b2 (Pfizer-BioNTech). However, in this setting,
the possibility of confounding remained.

OBJECTIVE To assess a potential association between COVID-19 vaccinations and SSNHL.

DESIGN, SETTING, AND PARTICIPANTS This register-based country-wide retrospective cohort
study of 5.5 million Finnish residents was conducted from January 1, 2019, to April 20, 2022,
and included all individuals who were identified from the population information system who
were alive or born during the study period except individuals who had SSNHL during 2015
to 2018 according to specialized care derived diagnosis codes for SSNHL (International
Statistical Classification of Diseases and Related Health Problems, Tenth Revision [ICD-10]
code H91.2) as a primary or secondary diagnosis.

EXPOSURES The a priori primary risk period was 0 to 54 days following each COVID-19
vaccination. The risk periods for different vaccine doses did not overlap so that a later vaccine
exposure ended the previous risk period. The secondary risk period was from 55 days
following each COVID-19 vaccination until a subsequent COVID-19 vaccination. A secondary
analysis included a risk time from 0 to 54 days following a positive polymerase chain reaction
test result for SARS-CoV-2.

MAIN OUTCOMES AND MEASURES The incidences of SSNHL following COVID-19 vaccination
were compared with the incidences before the COVID-19 epidemic in Finland. The Poisson
regression model included calendar time, age, sex, diabetes, cardiovascular disease, other
chronic diseases, and the number of visits in primary health care.

RESULTS For the 5.5 million Finnish residents included in the study, the comparison time
comprised 6.5 million person-years, the primary risk time of 1.7 million person-years, and
the secondary risk time of 2.1 million person-years. Before the COVID-19 epidemic in Finland,
18.7/100 000 people received a diagnosis of SSNHL annually. The study data suggested no
increased risk for SSNHL following any COVID-19 vaccination. In particular, adjusted incidence
rate ratios with 95% confidence intervals for the BNT162b2 vaccine’s 3 doses were 0.8 (95%
CI, 0.6-1.0), 0.9 (95% CI, 0.6-1.2), and 1.0 (95% CI, 0.7-1.4), respectively. There was no
association between SARS-CoV-2 infection and an increased incidence of SSNHL.

CONCLUSIONS AND RELEVANCE The results of this cohort study show no evidence of an
increased risk of SSNHL following COVID-19 vaccination. The study accounted for previous
disease and other potential confounding factors. These results are based on diagnosis codes
in specialized care but still need to be verified in settings that are capable of evaluating the
degree of hearing loss.
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D uring the COVID-19 pandemic, there have been sev-
eral case reports in which sudden sensorineural hear-
ing loss (SSNHL) has been associated with COVID-19

vaccination.1,2 The European database of suspected adverse
drug reaction reports, as retrieved on March 15, 2022, in-
cludes more than 1000 reports on COVID-19 vaccination–
related SSNHL.3 These reports have been rare, as the cumula-
tive number of administered COVID-19 doses in Europe
exceeded 1.5 billion in March 2022.4,5 A 2021 US report that
was based on data from the Vaccine Adverse Events Report-
ing System concluded that the incidence of SSNHL was lower
after COVID-19 vaccination than in the nonvaccinated popu-
lation. The only population-based cohort study on this sub-
ject, from Israel, reported an increased risk for SSNHL after
administration of the BNT162b2 messenger RNA COVID-19
vaccine (Pfizer-BioNTech).6 In that study, the standardized
incidence ratio was 1.4 (95% CI, 1.1-1.7) when compared with
2018 incidence in an age-standardized and sex-standardized
population.

The association between SARS-CoV-2 infection and SSNHL
is controversial. In a study by van Rijssen et al,7 there was no
apparent association between SSNHL and COVID-19, as none
of the 25 patients with SSNHL had a positive SARS-CoV-2 labo-
ratory test result. However, in several case reports, SSNHL
has followed SARS-CoV-2 infection.8,9

Studies that can account for the characteristics of those
vaccinated are warranted. This study aimed to examine a pos-
sible association between COVID-19 vaccination and SSNHL.
Secondarily, we investigated the association between SARS-
CoV-2 infection and SSNHL.

Methods
In the population of 5.5 million residents in Finland, a COVID-19
vaccination campaign was initiated on December 26, 2020.
Priority was given to health care workers and to those with
highest risk for COVID-19–related hospitalization and death.
This included elderly individuals, those with preexisting dis-
eases, and those residing in nursing homes.10 The vaccina-
tion campaign was launched with the adenoviral vector vac-
cine ChAdOx1, but most of the population was vaccinated with
messenger RNA (mRNA) vaccines. Of these, availability was
associated with more immunizations with the BNT162b2 than
the mRNA.1273 vaccine, with minimal use of other vaccine
products. Moreover, on October 7, 2021, the Finnish Institute
for Health and Welfare (THL) recommended the BNT162b2 vac-
cine for male individuals younger than 30 years due to data
showing an increased risk of myocarditis in young men, espe-
cially following a second dose of mRNA.1273.11

We investigated a potential harmful effect of the COVID-19
vaccines by conducting an observational cohort study based
on nationwide register data and studied the incidence of SSNHL
in Finland. Follow-up is close to complete, and emigration from
Finland is rare, as only 0.27% in 2020 and 0.24% in 2021
emigrated.12 The study period was from January 1, 2019, un-
til April 20, 2022, and the data were extracted from registers
on May 5, 2022. Surveillance, including the safety of vac-

cines used in the national vaccination program, was part of the
THL’s duties.13 The THL has the statutory right, notwithstand-
ing confidentiality provisions, to access and link necessary data
from the national registers.

Cohort
From the population information system, we identified all
individuals who were alive or born during the study period.
This register included the birth date, sex, and unique per-
sonal identification code for all permanent residents of
Finland. The personal identification code enabled linkage
to other registers, and we used it to retrieve exposure, out-
come, and comorbidity information for the cohort. Individu-
als with a specialized care diagnosis of sudden hearing loss,
identified with the International Statistical Classification of
Diseases and Related Health Problems, Tenth Revision (ICD-
10) diagnosis code H91.2 from the Care Register for Health
Care14 during 2015 to 2018, were removed from the cohort.

Comorbidity Data
We combined data from multiple sources to define prestudy co-
morbidity information for the cohort. Comorbidity conditions
were identified until the start of the study period, which was
December 31, 2018. The availability of information preceding
2018 depended on the data source: starting from January 1, 2015,
we included information from the care register for health care14

and the register for social assistance,15 and starting from Janu-
ary 1, 2018, from the register for reimbursement of medical ex-
penses (Social Insurance Institute of Finland).16 Based on these
3 data sources, dichotomic risk factors included in the analysis
were diabetes, cardiovascular disease, nursing home resi-
dency, assisted living, and other institutional living. Other
chronic diseases associated with increased risk for COVID-19
hospitalizations and mortality17 were included in the analyses
as a count (0, 1, 2, 3 or more). Starting from January 1, 2015, the
register for primary health care visits18 provided a count (0, 1,
2, 3 or more) of any primary care contacts as a proxy for care-
seeking behavior. The included primary care contacts were
individual visits, physical visits or remote visits, outpatient
care, dental care, vaccinations, and occupational health.

Exposure Data: Vaccination and Infection
The national vaccination register19 provided the vaccination
dates and product names. Of vaccinations recorded within

Key Points
Question Are COVID-19 vaccinations associated with sudden
sensorineural hearing loss (SSNHL) when assessed in a
register-based country-wide observational study with data
on potential confounding factors?

Findings In this cohort study of 5.5 million Finnish residents,
the data suggested no increased risk for SSNHL following any
COVID-19 vaccination.

Meaning Although a large previous cohort study found an
increased risk for SSNHL following vaccination with BNT162b2, the
present study, which considered additional potential confounders,
such as preexisting disease, found no such association.
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14 days, only the first date represented a new vaccination dose,
and the latter one was discarded as a duplicate record. To as-
sess the secondary aim regarding SARS-CoV-2 infections, we
used data from the Finnish National Infectious Diseases
Register.20 After January 1, 2020, we used the first positive
SARS-CoV-2 laboratory test sample date per individual as the
SARS-CoV-2 infection date. We ignored reoccurring infec-
tions. Most SARS-CoV-2 infections were detected based on
a positive polymerase chain reaction (PCR) laboratory test
result.

Outcome Data and Follow-up
Diagnoses in specialized care visits and hospital ward peri-
ods are sent to the care register for health care.14 For any in-
dividual, the first occurrence of the ICD-10 diagnosis code start-
ing with H91.2 (sudden idiopathic hearing loss) in the care
register for health care after January 1, 2019, was considered
as an incident case of SSNHL. The follow-up of an individual
ended at the time of the outcome or death or the end of the
study, whichever happened first.

Time-Varying COVID-19 Vaccination Status
The vaccination status was defined as (1) pre-epidemic unvac-
cinated, (2) epidemic unvaccinated, and (3) vaccinated. The
vaccination status for the entire cohort until February 29, 2020,
was pre-epidemic unvaccinated, then epidemic unvacci-
nated from March 1, 2020, until December 26, 2020, when the
COVID-19 vaccinations in Finland started. For each vacci-
nated individual, the status first changed to prevaccination
(30 days before the first vaccination) and then to vaccinated
from the date of the first vaccination. The vaccinated state was
further split into primary risk (0 to 54 days following any vac-
cination) and secondary risk (55 days and more following any
vaccination until a subsequent vaccination) states, labeled by
the dose and product of the latest vaccination. If individuals
received multiple vaccine doses, a new primary risk period
always overruled the previous risk period.

Time Varying SARS-CoV-2 Infection Status
The SARS-CoV-2 infection status was defined as uninfected or
infected. The initial infection status for the whole cohort was
uninfected. Following the start of the COVID-19 epidemic, the
status of some changed to infected. The infected status was
further split into primary and secondary risk periods, which
were identical to those corresponding vaccination, except that
a vaccination did not end the infection risk period. Reinfec-
tions were not considered.

Statistical Analyses
We conducted a survival analysis that considered exact per-
son times at risk until the first occurrence of SSNHL or end of
follow-up. We used a single Poisson regression model to esti-
mate adjusted incidence rate ratios (aIRRs) between each vac-
cine exposure state and the pre-epidemic unvaccinated state
and similarly between each infection exposure state and the
uninfected state. Time-invariant covariates included in the re-
gression were sex, chronic disease count, diabetes, cardiovas-
cular disease, nursing home care, assisted living, other insti-

tutional living, and the number of visits at primary care as a
proxy of care-seeking behavior. The time-dependent covari-
ates were vaccination status, SARS-CoV-2 infection status, cal-
endar month, and age group, with lower group limits at ages
0, 12, 20, 30, 40, 50, 60, 70, and 80 years. To account for non-
linear changes in the incidence of SSHNL by calendar month,
we used a natural spline function.21 The number of knots used
(7) was chosen based on Akaike information criteria among
choices 6 to 12.

We assumed that the incidence of SSHNL was a piecewise
constant depending on the time-dependent and time-
invariant covariates. As all covariates were categorical, indi-
viduals contributed events and person time to follow-up groups
based on the covariates. Each individual’s person time and
number of SSHNL occurrences (0 or 1) were then aggregated
for all follow-up states.

Via Poisson regression, we modeled the log incidence of
SSNHL and estimated the regression parameters and their stan-
dard errors. We used a normal approximation to derive 95%
CIs for the parameter estimates on the log scale. Exponenti-
ating the parameter estimates provided the aIRRs. We con-
ducted the analyses with R, version 4.2 (R Foundation).22

Sensitivity Analyses
We specified 2 additional regression models to assess the as-
sociation of (1) calendar time adjustment and (2) risk factor and
care-seeking adjustment with the vaccination exposure aIRRs.
The analyses were otherwise identical to the main analysis, but
the first model excluded the calendar adjustment, and the
second model further excluded the comorbidity and infec-
tion exposure covariates, leaving only the following covari-
ates: sex, age group, and vaccination status.

Results
In the whole population of Finland between 2016 and 2019,
the crude monthly incidence of SSNHL varied from 13 to 23/
100 000 person-years (pyrs) (Figure 1). In 2020, April and May
showed the lowest incidences after 2016 (11 and 12/100 000
pyrs, respectively) and February 2021, the highest incidence
regarding this outcome (27/100 000 pyrs). Since then, the
monthly incidences varied at the same level as before 2020,
between 14 and 21/100 000 pyrs.

Incidence During Unvaccinated Time
During follow-up time preceding the COVID-19 epidemic in
Finland between January 1, 2019, and March 1, 2020, 1216
participants in the cohort developed SSNHL within 6.5 mil-
lion pyrs of follow-up time, and the crude incidence per
100 000 pyrs was 18.7 (95% CI, 17.7-19.8) (Table). There was
a sudden decrease in the incidence of SSNHL at the start of the
epidemic in March 2020, which was followed by a slow in-
crease back to the pre-epidemic level by the end of 2020 (eFig-
ure in the Supplement). During March to December 2020,
the incidence of SSNHL was lower than before the epidemic
(15.7; 95% CI, 14.5-16.8). Soon after the COVID-19 vaccina-
tions began during early 2021, the observed crude incidence
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during unvaccinated time decreased, likely in association with
the age-dependent and health-dependent vaccination cam-
paign in Finland (eFigure in the Supplement).

Incidence Before and After Vaccination
Within the COVID-19 vaccinated population, the incidence of
SSNHL did not show a temporal pattern associated with vac-
cination, and the incidences during the main risk periods were
similar to the incidences before vaccination and those after the
main risk periods (Figure 2). The crude incidences of SSNHL
during the main risk period 0 to 54 days following the first
COVID-19 vaccine dose with ChAdOx1, BNT162b2, and
mRNA.1273 were 22.1 (95% CI, 11.4-38.7), 21.2 (95% CI, 17.5-
25.6), and 18.5 (95% CI, 10.3-30.5), respectively, per 100 000
pyrs, and the aIRR estimates were less than 1, indicating no in-
creased risk of SSNHL after the first vaccination dose (Table).
For the 30 days preceding the first vaccination doses, the aIRRs
were similarly less than 1 for the BNT162b2 and mRNA-1273
vaccines, indicating no increase in the incidence from before
to after vaccination. For ChAdOx1, the aIRR estimate was lower
during the main risk period than the 30 days prevaccination
(0.4; 95% CI, 0.2-0.8 vs 0.9; 95% CI, 0.5-1.5).

The main and secondary risk periods following the sec-
ond and third vaccinations showed no significant differences
to the pre-epidemic unvaccinated time in the adjusted analy-
sis. The point estimates for the aIRRs varied between 0.7 and
1.2, and all confidence intervals included 1 (Table).

Incidence After Infection
As the secondary aim, we explored how SARS-CoV-2 infec-
tion was associated with risk for SSNHL. There was no strong
evidence of an increased risk of SSNHL following SARS-
CoV-2 infection. The aIRR for the main risk period 0 to 54 days

following infection was 1.1 (95% CI, 0.7-1.8), and the aIRR for
the secondary risk period 55 days onwards from infection was
1.1 (95% CI, 0.7-1.6), both suggesting no significant change in
the incidence of SSNHL compared with the uninfected time.

Sensitivity Analyses
Removing the calendar adjustment produced similar or up to
25% higher vaccination-related aIRRs compared with the main
analysis (eTable in the Supplement). However, the aIRRs vs the
pre-epidemic unvaccinated time were still mostly less than
1 or close to 1. The aIRR comparing the epidemic unvaccinated
time with the pre-epidemic unvaccinated time was higher with-
out calendar adjustment (0.9; 95% CI, 0.8-1.0). Removing the
risk factor and care-seeking covariates from the model had
almost no association with the vaccination exposure results.

Discussion
This cohort study investigated the proposed association be-
tween COVID-19 vaccinations and SSNHL by conducting a na-
tionwide study with high-quality data sources. We compared
the incidence of SSNHL following vaccinations with the inci-
dence before the COVID-19 epidemic in Finland. To remove
possible confounding by age and sex, we accounted for them
in the analysis. Additionally, as opposed to previous studies,
we also adjusted our analysis for individual differences in un-
derlying diseases and care-seeking behavior, as well as tem-
poral changes in the incidence of SSNHL unrelated to vacci-
nation. In summary, we found no evidence of an association
of COVID-19 vaccination with the incidence of SSNHL. The
aIRR estimates associated with the main risk periods, from
0 to 54 days after vaccination, were mostly close to 1 or lower.

Figure 1. Incidence of Sudden Sensorineural Hearing Loss Before and During the Study Period in Finland

30

35

25

20

15

10

5

In
ci

de
nc

e 
pe

r 1
00

 0
00

 p
er

so
n-

ye
ar

s

2015 2016

11/1 2/1 5/1 8/1 11/1 2/1 5/1 8/1 11/1 2/1 5/1 8/1 11/1 2/1 5/1 11/1 2/1 8/1 11/18/1 5/1 2/1 5/1 8/1 11/1 2/1 5/1

2017
Date

2018 2019 2020 2021 2021

Incidence per 100 000 person-years of sudden sensorineural hearing loss in
specialized care by calendar month. Vertical whiskers indicate 95% CIs,
assuming a Poisson distribution of the monthly counts. The follow-up for the

current study started January 1, 2019, and the epidemic in Finland started in
March 2020.

Research Original Investigation Sudden Hearing Loss Following Vaccination Against COVID-19

E4 JAMA Otolaryngology–Head & Neck Surgery Published online December 15, 2022 (Reprinted) jamaotolaryngology.com

© 2022 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Mexico | Access Provided by JAMA  User  on 01/12/2023

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoto.2022.4154?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2022.4154
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoto.2022.4154?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2022.4154
http://www.jamaotolaryngology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2022.4154


Sudden sensorineural hearing loss is a rare, severe con-
dition that affects approximately 5 to 20 of 100 000 people
yearly in high-income countries.23,24 In 40% to 60% of
cases, hearing will recover to normal levels in a few weeks
of follow-up.25,26 It is possible that a delay in or even absence
of seeking help will be associated with a decrease in the inci-
dence of diagnosed SSNHL cases. We found a reduction in
the incidence of SSNHL during unvaccinated time during the
COVID-19 epidemic and at the start of the epidemic the
decrease was sudden (eFigure 1 in the Supplement). Reasons
may include a decrease in the demand and supply of health
care services and patient-physician encounters. During the
COVID-pandemic, such was shown by a reduced testing for
autoimmune disease–related antibodies.27 Regarding other
possible reasons for lower incidence during the epidemic, we
are unaware of any changes in the diagnosis processes or
guidelines during the study from 2019 to 2022.

One weakness of this study was that we defined SSNHL
according to the diagnostic decision of each clinician and not
to a standardized predefined definition. In a previous study
by Härkönen et al,26 68% of SSNHL cases that were based only

on diagnosis did not fulfill the criteria of SSNHL when audio-
grams were reevaluated based on the American Academy of
Otolaryngology–Head and Neck Surgery guidelines (sensori-
neural hearing loss of 30 dB or greater over at least 3 contigu-
ous audiometric frequencies occurring within a 72-hour
period).28 However, audiograms, proper clinical history, and
investigation were likely used since we only used data from
specialized care through which, according to our experience
and internal data in THL, most cases are diagnosed by otorhi-
nolaryngologists. Moreover, we have no reason to believe
that any of the possible misclassification would be selec-
tively occurring by vaccination status. Clearly, future re-
search should be based on objective findings that fulfill inter-
national criteria for SSNHL, and all included audiograms should
be reevaluated.28

One previous large-scale retrospective follow-up study was
recently conducted by Yanir et al6 in Israel. During 21-day risk
times following the first and second doses of the BNT162b2
mRNA COVID-19 vaccine, small standardized incidence ra-
tios were 1.4 and 1.2, respectively, and small attributable risks
were 9 and 6 per 1 million vaccinated individuals, respec-

Table. Incidence and Adjusted Incidence Rate Ratios of Sudden Sensorineural Hearing Loss

Exposure
Risk
time, d

Event
count

Person-
years
(100 000) Incidence (95% CI) aIRR (95% CI)

Unvaccinated

Before March 2020 NA 1216 65.0 18.7 (17.7-19.8) 1 [Reference]

After March 2020 NA 1079 75.5 14.3 (13.5-15.2) 0.6 (0.5-0.7)

ChAdOx1

First dose −30 to 1 16 0.3 54.0 (30.9-87.7) 0.9 (0.5-1.5)

0 to 54 12 0.5 22.1 (11.4-38.7) 0.4 (0.2-0.8)

≥55 14 0.3 46.4 (25.4-77.9) 1.2 (0.7-2.2)

Second dose 0 to 54 6 0.3 20.8 (7.7-45.4) 0.6 (0.3-1.4)

≥55 23 0.7 33.5 (21.2-50.2) 0.9 (0.6-1.6)

Third dose 0 to 54 0 0.0
NA NA

≥55 0 0.0

BNT162b2

First dose −30 to −1 76 3.0 25.8 (20.3-32.3) 0.8 (0.6-1.1)

0 to 54 111 5.2 21.2 (17.5-25.6) 0.8 (0.6-1.0)

≥55 55 2.7 20.4 (15.3-26.5) 0.8 (0.6-1.2)

Second dose 0 to 54 104 5.4 19.4 (15.8-23.5) 0.8 (0.6-1.2)

≥55 275 12.1 22.7 (20.1-25.6) 1.0 (0.7-1.4)

Third dose 0 to 54 78 3.1 25.2 (19.9-31.4) 1.0 (0.7-1.4)

≥55 100 3.3 30.5 (24.9-37.2) 1.2 (0.8-1.8)

mRNA-1273

First dose −30 to −1 9 0.5 19.7 (9.0-37.5) 0.7 (0.4-1.4)

0 to 54 15 0.8 18.5 (10.3-30.5) 0.8 (0.5-1.4)

≥55 6 0.4 15.1 (5.6-32.9) 0.7 (0.3-1.5)

Second dose 0 to 54 20 0.8 25.0 (15.3-38.6) 1.2 (0.7-1.9)

≥55 32 1.8 18.1 (12.4-25.5) 0.9 (0.6-1.4)

Third dose 0 to 54 35 1.2 29.2 (20.3-40.6) 1.1 (0.7-1.8)

≥55 30 1.0 28.8 (19.4-41.1) 1.2 (0.7-2.1)

SARS-CoV-2 infection 0 to 54 18 1.25 14.4 (8.6-22.8) 1.1 (0.7-1.8)

≥55 23 1.81 12.7 (8.0-19.0) 1.1 (0.7-1.6)

Abbreviations: aIRR, incidence rate
ratio adjusted for sex, age group,
chronic disease count, diabetes,
cardiovascular disease, nursing home
care, assisted living, other
institutional living, and number
of visits at primary care as a proxy
of care seeking behavior, and
calendar time; ChAdOx1, ChAdOx-1 S
(recombinant), Vaxzevria, adenoviral
vector vaccine, AstraZeneca;
BNT162b2, Comirnaty, mRNA
vaccine, BioNTech/Pfizer;
mRNA, messenger RNA;
mRNA.1273, Spikevax, mRNA vaccine,
Moderna; NA, not applicable.
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tively. Their comparison was based on incidence in the popu-
lation during 2018 and 2019, and the analysis corrected for age
and sex. However, for example, chronic disease, especially dia-
betes and cardiovascular disease, remained as very likely con-
founders, and the authors correctly concluded that their re-
sults would need confirmation from elsewhere. We found no
signs of confounding in our less adjusted model, as adjusting
for diabetes and cardiovascular disease was not associated with
the results (eTable in the Supplement). Sudden hearing loss
definitions differed, but this study’s definition relied on cli-
nicians choosing the specific ICD-10 coding for sudden hear-
ing loss, while Yanir et al6 started with a broader spectrum of
individual ICD-9 codes that also included codes without a sud-
den start (the ICD-9 codes starting with 389) and required pred-
nisolone treatment as a marker of an idiopathic sudden hear-
ing loss diagnosis. It seems plausible that those vaccinated had
more underlying diseases and were more likely to be receiv-

ing treatment with prednisolone. This would potentially lead
to an overestimation of the incidence of SSNHL following vac-
cination, although Yanir et al6 state that chronic diseases per
se are an unlikely source of bias. Lastly, in both studies, the
vaccination exposure may have been associated with health
care seeking and the objectivity of the diagnostic procedures
during routine clinical work. Our results provided no confir-
mation for the study by Yanir et al.6 This also aligns with a pre-
vious US study that showed no association between SARS-
CoV-2 vaccination and SSNHL.5

We defined a 55-day risk time following vaccination. A por-
tion of the cases in our study may have been initially evalu-
ated in primary care, with their first specialized care visit within
a couple of weeks; therefore, we used a longer risk period com-
pared with the previous study by Yanir et al6 in which the risk
period was 21 days following vaccination.6 That study re-
ported results from a secondary analysis that used a 60-day

Figure 2. Incidence of Sudden Sensorineural Hearing Loss and Time from Dose of COVID-19 Vaccines
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risk period with unchanged results. As we were unable to de-
tect the exact symptom-onset dates from the registers and only
were aware of the diagnosis dates, we may have misclassified
some cases to a risk time when their true classification would
have been the preceding period. However, only for misclassi-
fications concerning dose 1 would this window have been
unvaccinated time.

A peak was seen in the SSNHL incidence around Febru-
ary 2021 (Figure 1). We are unaware of what caused this peak,
but it did not resemble the pattern seen in COVID-19 cases
or COVID-19 deaths in the country.29 Also, in our analysis,
SARS-Cov-2 infection remained unassociated with an in-
creased incidence of SSNHL; thus, this peak was likely not due
to SARS-CoV-2 infections. The vaccination dates were also not
clustered around the SSNHL peak.30

Limitations
We may have misclassified individuals as uninfected in case they
were infected but did not seek health care or virus testing. Al-
though virus testing was inadequate after the emergence of
a fast-spreading Omicron virus variant, by early 2021, at least
half of the SARS-COV-2 infections in the country had been de-
tected and registered according to results from serological

surveys.31 That our large study revealed no association be-
tween SARS-COV-2 infections and SSNHL aligns with a SSNHL
patient series with negative SARS-CoV-2 PCR test results.7 Other
studies have reported isolated case reports in which otherwise
asymptomatic patients with SSNHL have had a positive SARS-
CoV-2 PCR test result9 and also highly symptomatic patients with
COVID-19 with concomitant SSNHL.8 The current analysis
accounted for individual patients’ characteristics, including dis-
ease history, and showed no evidence of the suspected asso-
ciation between COVID-19 vaccinations and SSNHL.

Conclusions
This cohort study set out to examine, and possibly confirm,
a signal of SSNHL following administration of mRNA COVID-19
vaccine BNT162b2. We also investigated the possible signal fol-
lowing administration of COVID-19 vaccines ChAdOx1 and
mRNA.1273. The study results suggest that there was no as-
sociation between these vaccines and the incidence of SSNHL.
Studies with more detailed clinical data would be needed to
reproduce this study with a more objective diagnosis of sud-
den hearing loss.
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